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Abstract 

A cross-cultural comparison of the role of maternal mental health in the prediction of infant 
cognitive development and empirical investigation of the role of early caregiving in India. 

Matthew Bluett-Duncan, Doctor of Philosophy (PhD). 

Background The association between postnatal depression and cognitive development has 
been extensively researched in high-income countries (HICs). The results of a systematic 
review conducted as part of this thesis indicated that more high-quality longitudinal studies 
are required to examine the association between postnatal depression and infant cognitive 
outcomes in LMICs. An empirical investigation was therefore conducted in India (Study 1) to 
evaluate this relationship and to examine the potential moderating role of early maternal 
sensitivity. Additionally, cross-cultural comparison of depression symptoms are increasingly 
common in the literature but differential item functioning (DIF) between groups may result 
in scale items taking on different characteristics across cultures and lead to skewed 
findings. This thesis describes the development of a set of anchoring vignettes (AVs) and 
their application to an Indian and UK dataset so that the impact of DIF on a popular self-
report tool assessing perinatal depression could be determined and accounted for (Study 
2). Methods Study 1 data was drawn from an existing longitudinal, community-based 
sample from India and the associations between exposure to early postnatal (n = 309) or 
chronic (n = 395) depression and infant cognitive development were examined. Mothers 
completed the Edinburgh Postnatal Depression Scale (EPDS) at 8 weeks postpartum and 
then at 6, 12 and 24 months of age, and infants were assessed using the cognitive and 
language subscales of the Bayley Scales of Infant Development (BSID-III) at 24 months. 
Maternal sensitivity was assessed and coded using the NICHD mother-infant interaction 
scales at 6 months. In the second part of the thesis, a set of anchoring vignettes (AVs) were 
developed to detect DIF on EPDS items between urban populations in India and the UK. In 
India, data was drawn from the same longitudinal cohort as study 1. 247 mothers 
completed the AVs, and 549 mothers completed the EPDS at 12 months. In the UK, 828 
mothers from an existing longitudinal, community-based sample completed the EPDS at 12 
months, and 252 mothers from a separate community-based sample completed the AVs. 
Results Study 1 revealed a significant small association between early postnatal depression 
and language subscale scores. Following adjustment for covariates neither postnatal nor 
chronic maternal depression significantly predicted scores on either the cognitive or 
language subscales of the BSID-III. There was also no evidence of a moderating effect by 
maternal sensitivity. However, there was a significant positive association between 
maternal sensitivity and language scores for boys only. In Study 2 the AV analyses indicated 
that UK mothers rated the vignettes and themselves more severely than Indian mothers. 
Prior to DIF adjustment, rates of depression were significantly higher in UK participants, but 
after DIF adjustment, rates were significantly higher in Indian participants. Conclusions 
Study 1 indicates that postnatal depression may not have the same impact on infant 
cognitive development in India as seen in HICs. However, in line with research in HICs, there 
was evidence that boys may be more reliant than girls on the early regulation provided 
through sensitive maternal caregiving. The findings also highlight the need to investigate 
the potentially protective or adverse roles of other nutritional or socio-cultural factors 
specific to this context. The results from Study 2 indicate that UK mothers have higher 
expectations regarding postnatal depression than Indian mothers and so give higher ratings 
to their own symptoms. The findings indicate that the EPDS does not function equivalently 
in these settings and extends the literature in support of AVs as a valid and helpful data 
harmonisation tool for multi-item scales of mental health. Further, the results suggest that 
cross-cultural comparisons without AV correction need to be interpreted with caution. 
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Preface – Setting the thesis in context. 

0.1 Mental health and provision in India 

A recent report by the India State-Level Disease Burden Initiative found that, in 2017, 1 in 7 

people in India suffered from a mental disorder ranging from mild to severe (Sagar et al., 

2020). This same report found that the burden of mental disorders had almost doubled 

from 2.5% in 1990 to 4.7% in 2017, and the highest disease burden came from anxiety and 

depression. This marked increase in prevalence may be the result of rapid development in 

recent decades that has contributed to rising levels of social inequality, rapid changes in 

social structure and community cohesion, and increased urbanisation, resulting in 

increasing exposure to associated environmental and psychological stressors (Milner, 

2016).  

In response to the growing awareness of the burden of mental health, India has begun to 

take steps to address the apparent need. The Indian government launched the first 

National Mental Health Policy in 2014 which aimed to promote mental health, prevent 

mental illness, and eradicate stigma (Sharma, 2014). This was followed up with the revised 

Mental Healthcare Act in 2017, with the stated objectives of providing “equitable, 

affordable, and universal access to mental health care” (Sagar et al., 2020, p.149). As with 

all healthcare in India, the implementation of this Act is primarily the responsibility of 

individual states. There are some advantages to this structure in that it supports a tailored 

approach that is suitable to the needs of the broad socio-cultural and demographic 

diversity between states, but it also means there is wide variation in its provision across the 

country and a key challenge remains in how the intentions of the Act are worked out 

equally to all Indian citizens (Genjekar, Thekkethayyil & Chandra, 2020).  

In terms of maternal mental health, Baron et al. (2016) suggested that this issue has been 

neglected in many low- and middle-income countries (LMICs), including India. In their study 

of five different LMICs, they reported that the district of Sehore, Madhya Pradesh, had no 

mental health services dedicated to perinatal women and had no strategies in place in 

primary health facilities to detect maternal mental health disorders. This claim is echoed by 

Uphadhyay et al. (2017) who report that, despite recent developments, maternal mental 

health is still not a prominent part of India’s national mental health programme and that 

dedicated maternal mental health services are largely deficient in healthcare facilities. 

More recently, Ganjekar et al. (2020) have argued that India is yet to see the evolution of a 

comprehensive public health programme for perinatal mental health and there are very 
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few dedicated perinatal psychiatry services, although there has been a recent increase in 

calls for the prioritisation of perinatal mental health from professionals within the Indian 

healthcare system. The authors state that there is a need to raise the level of awareness 

regarding perinatal mental health amongst obstetricians and other healthcare 

professionals, alongside the development or adaptation of simple tools for the detection of 

mental health, as well as the provision of perinatal mental health training to nurses, 

midwives and doctors.  

The complex pathways and potential barriers to accessing available provision present a 

major challenge to mental healthcare in India (Bagadia & Chandra, 2017). One such barrier 

is the typical absence of a structured referral system, meaning that the first point of contact 

for many individuals with mental health disorders may be more likely to be a traditional 

faith healer or allopathic general doctor than a psychiatrist (Pradhan et al., 2001). 

Encouragingly, there are indications that this balance is beginning to shift, with a more 

recent study finding that psychiatrists were more common than faith healers or general 

medical practitioners as the first level of care for individuals with severe postpartum mental 

illness (Thippeswamy, Desai, & Chandra, 2018).  

0.2 Mental health provision at NIMHANS 

The National Institute of Mental Health and Neurosciences (NIMHANS), Bangalore is a 

multidisciplinary institute that focuses on patient care, postgraduate training, and research. 

It is one of the premier medical institutes in India and was awarded the status of “Institute 

of National Importance” by an act of parliament in 2012. As a government institute, it is 

able to offer care to some of the most vulnerable in society. For example, the 2017-2018 

NIMHANS annual report reported that specialised care was provided to 528,552 patients, 

about 75% of which received treatment at no cost or highly subsidised costs. 

As an institute dedicated to pioneering systemic change in the delivery of mental health 

care, NIMHANS is at the forefront of the drive to improve perinatal mental health provision 

in India and was therefore an ideal context for this research to be carried out. For example, 

in 2009, the very first mother-baby unit (MBU) in India was established by the Department 

of Psychiatry. MBUs, which offer specialised joint care for women who need inpatient care 

within 12 months of childbirth, are becoming increasingly popular across the world and are 

now recommended as standard in the UK (National Institute for Health and Care Excellence, 

2007). The MBU at NIMHANS is a 5-bed facility that is managed by a team of psychiatrists, 

clinical psychologists, psychiatric social workers, and nurses, and aims to provide excellent 
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mental health care for the mother, while also teaching parenting skills, encouraging 

mother-infant bonding and supporting her spouse and wider family (Chandra, Desai, Reddy, 

Thippeswamy, & Saraf, 2015). An outpatient perinatal clinic, run by a multidisciplinary 

team, also offers care regarding mental health issues in pregnancy and postpartum, family 

and marital counselling, and assessments and interventions for mother-infant bonding. 

Finally, the NIMHANS Centre for Wellbeing offers clinical services in a community setting 

for women with pregnancy and childbirth related mental health problems who have been 

referred by surrounding antenatal and maternal health centres. 

In this respect, it is clear to see that progress is being made toward establishing the 

provision of maternal mental health care. However, the challenge remains as to how these 

isolated examples are extended to the rest of the country. Ganjekar et al. (2020) stress the 

importance of promoting research that will generate knowledge to strengthen maternal 

mental health systems and improve maternal and child outcomes. They argue that the 

effective use of available resources is essential and outline a number of key strategies for 

doing this, including developing and validating simple screening methods to identify 

maternal distress, and prioritising discovery studies to investigate the impact of maternal 

mental illness on pregnancy and maternal and child outcomes. 

0.3 The current study 

The current study is split into two main sections. The first section aims to extend what is 

known regarding the prospective relationship between maternal depression during infancy 

and infant cognitive development in India. Chapter 1 develops a theoretical framework and 

provides a detailed review of what is known regarding postnatal depression and infant 

cognitive development from HIC research. Chapter 2 extends this discussion by providing 

the first systematic review to explore the relationship between postnatal depression and 

infant cognitive development. This review also explores the effect of antenatal depression 

due to the significant links observed between experiences of depression across the whole 

perinatal period. Finally, chapter 3 investigates the prospective association between early 

postnatal and chronic depression throughout infancy on infant cognitive development at 2 

years in India. As part of this investigation the roles of maternal caregiving and infant sex 

are also examined. The second section is then focused on improving the methodology used 

in India in order to facilitate a better understanding of how the Edinburgh Postnatal 

Depression Scale (Cox, Holden, & Sagovsky, 1987), a common screening tool, functions in 

this context. This will provide a better understanding of how mothers report maternal 
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depression in India and to allow for more accurate and valid comparisons to be made with 

other cultures. This will be done using advanced and novel data harmonisation techniques, 

thereby providing valuable insight as to the efficacy and applicability of these approaches in 

this context. Chapter 4 introduces the overall concept of measurement bias and describes 

the anchoring vignette approach. Chapter 5 describes the development and piloting of a 

new set of anchoring vignettes for use with the EPDS in the current context and discusses 

the challenges encountered. In chapter 6, a detailed comparison of two distinct modelling 

approaches to the anchoring vignettes is provided and the implications of findings 

regarding differences in response style between the UK and India are discussed. Overall, 

this body of work aimed at improving the current knowledge and understanding of the role 

of maternal depression in infant cognitive development in India by providing a specific 

contextual understanding of the functioning of the EPDS that will allow us to accurately 

ascertain where these findings and future comparisons sit within the global research 

context. 

0.4 Role of the researcher 

0.4.1 Dual PhD – pattern of study 

This project was completed as part of the Dual-PhD programme run jointly by the 

University of Liverpool, UK (UoL) and the National Institute of Mental Health and 

Neurosciences, India (NIMHANS). The Dual PhD is a 3-year programme with a set pattern of 

study depending on the candidate’s home institute. In this case, I spent the first 2 years of 

the PhD at NIMHANS and the 3rd year at UoL. While based at NIMHANS, I was part of the 

Department of Clinical Psychology and placed with the Bangalore Child Health and 

Development Study (BCHADS) on a day to day basis. As there is a much stronger clinical 

emphasis at NIMHANS, I completed a number of clinical placements in relevant 

departments under the supervision of Dr M. Thomas Kishore alongside his research work. I 

also participated in a broad array of departmental programs, including seminars, clinical 

case presentations and journal clubs. Upon returning to UoL, I was part of the Institute of 

Health and Life Sciences and placed with the Wirral Child Health and Development Study 

(WCHADS) supervised by Professor Helen Sharp. Prior to taking up my Dual PhD Scholarship 

my research career had begun as a research assistant on WCHADS and the design of the 

BCHADS was based on that study with close collaboration between the study investigators 

to ensure planned parallel measurement from pregnancy to age 2.  
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0.4.2 Development of research question  

Prior to joining the dual-PhD programme, I held initial discussions with the PIs of the BCHAD 

study regarding the broad focus of the research question in order to develop a mutually 

beneficial project. A proposal to focus on cross-cultural measurement calibration via the 

anchoring vignette methodology was agreed upon and formed the basis for the full 

research protocol which was developed while at NIMHANS.  

As this PhD involves secondary data analysis attached to an already established longitudinal 

study (BCHADS), there were certain constraints on the focus of the project. The detailed 

focus of the protocol was therefore primarily developed as I familiarised myself with the 

BCHAD study after arriving at NIMHANS, in the context of continued discussion with my 

supervisory team in both institutions and the study investigators. 

0.4.3 Anchoring vignette development, data collection and analysis 

My primary role in data collection was the development of the anchoring vignettes for the 

Edinburgh Postnatal Depression Scale (EPDS). Anchoring vignettes are a novel methodology 

that have not been used in this context or with this measure previously. As anchoring 

vignettes have not been widely used, there are no ready-made guides to developing them. 

The first task, then, was to develop an understanding of how the methodology worked and 

to draw together all the relevant literature to produce a systematic process of vignette 

development and translation. Following this, a large proportion of my time was spent 

developing the actual vignettes and then co-ordinating an international translation process 

to ensure that the vignettes were translated according to World Health Organisation 

guidelines. Once the anchoring vignettes were finalised, I oversaw their administration to 

participants by the BCHADS research team. This included programming a version of the 

questionnaire that could be administrated on offline tablets in the community, training the 

research team, and continually tracking and reviewing data collection progress. On my 

return to the UK a comparison sample of anchoring vignette data was collected in the UK. I 

developed this as a separate study protocol in conjunction with the UK supervisory team 

and submitted to the UoL ethics committee. Data collection was completed online and 

recruitment to the study was overseen by myself. Due to the complexity of the anchoring 

vignette analysis, it was agreed that the expertise of Professor Andrew Pickles (co-

supervisor) would be needed to develop the model scripts for use in Stata. In this respect, 

my role in the anchoring vignette analysis was the preparation of the data and the 

interpretation of results. In this respect, it was a requirement that I was able to understand 

and discuss the theoretical basis of each model. 
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All other data used in this study was collected as part of WCHADS or BCHADS by the 

relevant research team. Alongside my own work, I have also contributed to BCHADS and 

WCHADS by developing anchoring vignettes for two other measures (CBCL/1.5-5, STAI) and 

various data entry, cleaning and analysis tasks. I have also been involved in preparing for 

the current wave of BCHADS assessments and have been working with the team to develop 

an online version of the overall questionnaire pack that can be used for maternal 

assessments.  

  



26 
 

Chapter 1: Background 

1.1: Cognitive development during infancy 

1.1.1: Cognitive development 

Cognition can be defined as the mental processes by which the knowledge required for 

everyday living is acquired, retained and used (Magni & Bilotta, 2016). The word ‘cognitive’ 

comes from the Latin word ‘cognoscere’, which means ‘to know’. It is an umbrella term that 

encompasses the whole range of mental activities and skills, including memory, language, 

learning, problem solving, perception, concepts, metacognition, and social cognition 

(Cognitive Development, 2020; Kihlstrom, 2018). The study of cognitive development 

focuses on how these internal mental processes grow and change throughout the lifespan, 

particularly with regards to how information is acquired, processed, and organised (Oakley, 

2004; Taylor, 2005). During infancy cognition is typically assessed in terms of 

developmental milestones, including motor actions and language skills, and is 

conceptualised broadly as cognitive development, rather than the specific higher order 

functions, such as executive function and complex problem solving, that emerge later 

(Guerra, Williamson, & Lucas-Molina, 2012). In order to remain consistent and facilitate 

comparison with the existing literature, this project utilises an inclusive and focused 

conceptualisation of global infant cognitive development. Additionally, due to the 

hypothesised interdependent and inter-related nature of early cognitive and language 

milestones (Deak, 2014), both domains will be considered, reviewed and examined under 

the label of ‘cognitive development’.  

1.1.2: Long-term stability of cognition 

Population studies provide considerable evidence of the continuity of cognitive 

development and intelligence from infancy to later life. Blaga et al. (2008) found clear and 

strong evidence of continuity of intellectual development within and between instruments 

from 1 to 4 years. Girault et al. (2018) found that scores on cognitive assessments at age 2 

were significant predictors of intelligence scores at age 6 in a large heterogeneous sample. 

Results from Rose et al. (2011, 2012) provide evidence of continuity of core cognitive 

abilities from infancy (7 and 12months), through toddlerhood (24 and 36 months), to 

preadolescence (11 years). Finally, Fagan, Holland, and Wheeler (2007) demonstrated that 

an infant’s information processing ability at 7-12 months predicted IQ and academic 

achievement at 21 years. However, while cognition does appear to be relatively stable 

throughout the lifespan, there is also evidence that development is susceptible to changes 

in the environmental context, particularly throughout pregnancy and early infancy. 



27 
 

1.1.3: Infancy and early childhood as a sensitive period 

Early childhood represents a key period for the developing brain and is thus of great 

interest to those studying cognitive development. The perinatal period, and beyond into 

infancy, has received particular attention because it represents an important and sensitive 

phase where children are at their most receptive stage of development (Black et al., 2017; 

Daelmans et al., 2017; Doyle, Harmon, Heckman, & Tremblay, 2009). From conception, up 

until around 2 years, the brain exhibits a high level of neural plasticity and rapid synapse 

formation that enhances the capacity of the child to learn and develop (Hannon, 2003). 

During this period neural connections are formed that affect development throughout the 

life course and provide the basis for future social, emotional and cognitive development 

(Sameroff, 2010). While this neural plasticity is beneficial for development under optimal 

conditions, adverse life experiences during this time can have long-lasting, detrimental 

effects (Teicher & Samson, 2016). As infancy represents a period of increased vulnerability, 

early adverse experiences can result in “long-term physiological and epigenetic effects on 

brain development and cognition” (Black et al., 2017, p.77; Chen & Baram, 2016; Daelmans 

et al., 2017).  

The sensitive period hypothesis is difficult to test because normal samples may lack the 

variability to detect an effect and, in high-risk samples, risk often persists beyond the 

period in question and so can confound results. A set of studies which avoid these 

methodological pitfalls are now discussed. The first focus on the child’s early experience of 

having a cleft-lip and the second focus on a ground-breaking set of studies involving 

children in institutionalised care. Both of these represent singular risks that are ameliorated 

at a specific point in some children but not others, thereby providing sufficient variation in 

early adverse experience.  

Using a sample of healthy control children and children with cleft-lip who had surgery at 3-4 

months, Murray et al. (2008) found that differences in the quality of mother-infant 

interactions between the groups at 2 months accounted for differences in cognitive 

development at 18 months. Following surgery, there were no differences in interaction 

quality between the two groups, meaning the association with cognitive outcome was 

specific to the pre-surgery interactions. When children’s cognitive development was 

reassessed at 7 years it was found that not only did poorer cognitive performance persist in 

the children with cleft-lip, but that interaction quality at 2-months accounted for the 

difference between groups, highlighting the long-term impact of environmental influences 

at this early stage (Hentges et al., 2011).  
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A key set of studies from the Bucharest Early Intervention Project showed that children 

raised in institutions suffer from a number of neuropsychological and behavioural 

impairments compared to never-institutionalised children. These institutions are typically 

characterised by low caregiver-to-child ratios, unresponsive caregiving routines, and low 

levels of sensory, cognitive and linguistic stimulation and so provide valuable insight into 

the impact of early caregiving quality. Nelson et al. (2007) investigated whether there was a 

sensitive period in a child’s life which, if missed, made recovery from cognitive delay 

significantly more difficult. They found that children who had been abandoned at or shortly 

after birth and reared in institutions showed greatly impaired cognitive performance 

compared to children raised in their biological families. Children who were placed in foster-

care did show significant gains in cognitive function, but those who were placed before 24 

months scored significantly higher on cognitive tests than those placed after 24 months. A 

follow-up study when the children were 8 years old found a similar pattern of results, with 

children placed in foster care showing significantly higher verbal comprehension scores and 

marginally higher IQ scores, although overall differences between the groups were not as 

strong as found previously (Fox, Almas, Degnan, Nelson, & Zeanah, 2011). Furthermore, 

another study drawn from the same sample showed that infants placed in foster care 

before 24 months showed improved language outcomes at 24 and 30 months, while those 

placed after 24 months exhibited the same severe expressive and receptive language delays 

as those who remained in the institution (Windsor et al., 2011). These findings suggest that 

there may be a sensitive period spanning the first 2 years of life within which the onset of 

higher quality caregiving exerts a maximal effect on cognitive development.  

1.1.4: Impact on society 

While early impairments obviously affect the individual, there is also a wider economic and 

societal impact. Zhang et al. (2019) report that while healthy cognitive development 

promotes positive outcomes, such as educational attainment, employment, and earnings; 

lower levels of cognition are more likely to be associated with higher unemployment and 

criminal tendencies. This viewpoint is especially pertinent in the workplace of the 21st 

century, according to Knudsen, Heckman, Cameron, and Shonkoff (2006), where higher-

level cognitive skills such as intellectual flexibility, adaptability and complex problem solving 

will be vital for success. In this context “the personal and societal burden of diminished 

capacity will be formidable” (p.10161). Early intervention, Knudsen and colleagues argue, is 

essential to alleviating the impact of diminished cognitive function on a nation’s economy.  
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A recent series from The Lancet, “Early Childhood Development”, emphasises the economic 

costs of poor infant development and the important role early years interventions play in 

promoting sustainable development in low- and middle-income countries (LMICs). They 

estimate that the wider cost of impaired development is particularly high in LMICs, where 

at least 250 million children (43%) are at risk for not achieving their developmental 

potential (Black et al., 2017). Richter et al. (2017) calculated that for these 250 million 

children the result of not reaching their developmental potential will be a 26% loss in adult 

earnings, “exerting a strong downward pull and trapping families in poverty” (p.110). In 

light of these findings UNICEF appear to be correct in suggesting that investing in early 

childhood development is one of the most cost-effective approaches to building human 

capital and promoting sustainable development (UNICEF Statistical Snapshot, 2014).  

1.1.5: Summary 

Overall, findings support the existence of a sensitive period of cognitive development in the 

first 2-3 years of life and suggest that a significant proportion of the foundations for future 

development are established during this period. One of the main objectives of the UN 

Secretary-General’s “Global Strategy for Women’s, Children’s and Adolescent’s Health 

2016-2030” is for every child to thrive and not just survive. Dua et al. (2017) state that any 

research agenda seeking to support this objective must have early child development at the 

centre. Furthermore, as illustrated above, it is not just the individual who stands to benefit 

from an increased understanding of how cognitive development is shaped during infancy, 

but also the wider society in which they are found, and this particularly true in LMICs. This 

project, then, which examines the role of postnatal depression in infant cognition in India, 

has the potential to add to the growing literature that promotes the importance of early 

child development in LMIC settings for both the individual and society as a whole. 

1.2 Theoretical framework 

Now that it has been established that infancy is a potentially sensitive developmental 

window, it is important to consider how development occurs during this time. The following 

section will outline a theoretical framework for child development followed by how specific 

risk factors, such as postnatal depression, may influence development in the context of that 

framework.  

1.2.1 Unified theory of development 

The current project is guided in part by Sameroff’s (2010) Unified Theory of Development, a 

model of developmental change within individuals throughout the life course. As the name 
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implies, the framework draws together a number of models and integrates them to form a 

unified theory of development. Whether specific risk factors will have any effect on 

development is, of course, dependent on how development actually occurs. Thus, the 

Unified Theory provides the basis for the expectation that there will be an association 

between maternal depression and cognitive outcomes.  

1.2.1.1: Regulational model 

Development and adaptation are promoted within the self through the process of 

regulation, both within the individual (self-regulation) and externally to the individual 

(other-regulation). Self-regulation only occurs within the context of a dynamic relationship 

with experience and context, thus emphasising the role of other-regulation. Other-

regulation has an active role in shaping adaptation and can be understood within the 

contextual model.  

1.2.1.2: Contextual model 

The contextual model describes the multiple sources of experience that augment or 

constrain individual development via other-regulation. Families, schools and 

neighbourhoods, and the individuals within those contexts, combine to affect the child’s 

developmental progress. Initially, regulation is heavily supported, and sometimes 

exclusively provided, by caregivers. However, as the child develops, the balance between 

other-regulation and self-regulation shifts and the child is able to take on more 

responsibility for his or her own wellbeing. Thus, the capacity for self-regulation arises 

through the actions of others found in the various settings of the social ecology. Taken 

together, the psychological and biological domains of the self-system and the overarching 

other-system in which they are placed comprise the biopsychosocial aspects of the 

individual in context.  

1.2.1.3: Personal change model 

The personal change model explains the progression of competencies from infancy 

onwards. Two models are considered, growth and developmental. A growth perspective 

considers that all the necessary parts for development are already present in the individual 

and that it is their interactions that produce quantitative change in biopsychosocial aspects, 

without changing their interrelationships. External experience is still relevant, but only as 

nutrition for the inherent maturation process. The developmental perspective views change 

as a stage process in which the individual goes through qualitative shifts in organisation 

resulting in changing relations among the biopsychosocial aspects. For example, in moving 
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from novice to expert, the individual does not simply get better at doing things, there is a 

change in how they do it. Unlike the growth model, in which we would expect to observe 

quite gradual but consistent change, in a developmental model we would expect to see 

extended periods of equilibrium and relatively little change interspersed with short periods 

of rapid change brought on by some changes, or “punctuations”, either internally, within 

the individual, or externally, within the social ecology. These punctuations continue to drive 

developmental change in the individual throughout infancy, childhood, adolescence, and 

into adulthood. 

1.2.2: Implications for the current project 

The unified model illustrates how “biological, psychological, and social experiences foster 

and transform each other to explain both adaptive and maladaptive functioning across the 

life course” (Sameroff, 2010, p.20). The key implication of the unified model is that 

researchers should start any investigation with the awareness that they are examining only 

a part of a large whole consisting of multiple dynamic systems. Therefore, while this project 

is principally interested in the relationship between maternal postnatal depression and 

infant cognitive development, it is understood that, while potentially significant, the role of 

maternal depression in cognitive development is only a small part of a much larger picture. 

While it is beyond the scope of this study to provide a completely comprehensive 

examination, the current project will follow Sameroff’s (2010) recommendation to take a 

top-down approach by identifying and including a number of key factors that may play a 

role in this complex and dynamic relationship. 

Another key implication of this framework is that other-regulation is extremely important in 

the early stages of development, and that often, this regulation is provided almost 

exclusively by the mother. Accordingly, this project focus on how maternal depression and 

other associated factors may relate to a mother’s ability to provide the other-regulation 

required to promote the development of the child’s self-regulation and, consequently, their 

cognitive development. 

1.3 The role of maternal depression 

1.3.1 Purpose of the review 

This chapter will review what is known regarding the association between postnatal 

depression and infant cognitive development in high-income countries (HICs). The postnatal 

period has been emphasised in research as it represents a dual-risk in terms of their being a 

higher risk for mothers of experiencing depression and a higher risk for the infants in terms 
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of vulnerability to adverse environments (Evans et al., 2012). However, as the importance 

of the first 2-3 years of a child’s life is being increasingly emphasised, it is also pertinent to 

consider the impact of extended exposure to maternal depression throughout this period. 

Thus, for the purposes of this study, exposure to maternal depression during infancy will be 

broadly delineated into two categories, early postnatal exposure and chronic exposure.   

By comparing the consistency of findings regarding early postnatal and chronic effects, it 

will be possible to identify whether efforts to intervene on behalf of the child should be 

primarily focused during the first year of life, or whether efforts should be more evenly 

spread across infancy. First, early postnatal and chronic exposure to maternal depression 

will be defined. Following this, findings regarding the effects of both on cognitive 

development will be reviewed. This will provide a backdrop against which to discuss what is 

known in low- and middle-income countries (LMICs) and how the literature in these 

settings can progress. 

1.3.2 Definitions of postnatal and chronic depression. 

While the association between postnatal depression and cognitive development has been 

studied extensively, there is a lack of clarity and consistency in how the postnatal period is 

defined. Definitions vary widely in the literature, from one week to one year after delivery 

(Surkan, Patel, & Rahman, 2016). This thesis defines the postnatal period as anytime from 

birth until the infant is one year old. Chronic exposure is also inconsistently defined in the 

literature, as will be discussed later. Therefore, in order to capture the relevant studies, and 

for the sake of making straight-forward comparisons, chronic exposure is defined as 

exposure to depressive symptoms which begin in the postnatal period and endure 

throughout infancy. 

Historically, there have also been large inconsistencies in what exactly constitutes postnatal 

depression. However, in the mid-90’s O’Hara and Swain (1996) reported that a broad 

consensus had emerged in research to use a set of standardised diagnostic criteria. This 

includes symptoms such as sleep, appetite, or psychomotor disturbance, fatigue, excessive 

guilt, and suicidal thoughts. These symptoms should, in turn, result in some impairment in 

the mother’s functioning. Additionally, maternal depression can be defined using self-

report symptom or screening questionnaires. In these cases, depression is defined in terms 

of number and severity of symptoms, with women generally being diagnosed as depressed 

if they reach a standard cut-off score. While not necessarily meeting the criteria for a 
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clinical diagnosis, women endorsing high levels of symptoms often experience significant 

impairment in day-to-day functioning (Johnson, Weissman, & Klerman, 1992). 

Postnatal depression (PND) is thus defined as a non-psychotic depressive episode of mild to 

major severity that occurs up to 12 months post-birth, as diagnosed by a standardised 

diagnostic interview, or by scoring above threshold on a validated symptom questionnaire 

or screening tool (Austin, 2014; Gelaye, Rondon, Araya, & Williams, 2016). Studies which 

have examined scores on such measures in dimensional terms, without imposing a 

dichotomy, will also be included (Bjelland et al., 2009). Chronic depression is defined in the 

same way but exposure must extend beyond the first year. 

1.4 Review of evidence regarding the relationship between maternal depression and 

infant cognitive development 

1.4.1: Why maternal depression? 

The postnatal period is one of increased risk for poor maternal mental health, particularly 

in low- and middle-income countries (LMICs). The global prevalence of perinatal depression 

has been estimated at 11.9%, but a recent meta-regression showed a significant difference 

between high income countries (HICS) and LMICs (Woody, Ferrari, Siskind, Whiteford, & 

Harris, 2017). According to their study, the prevalence of postnatal depression is 9.5% in 

HICs and 18.7% in LMICs. These findings are supported by Fisher et al. (2012) who also 

report that the prevalence of common perinatal mental disorders in LMICs is higher than 

that found in HICs, with a weighted mean prevalence reported as 15.9% antenatally and 

19.8% postnatally. Both studies drew data from studies that used a combination of 

diagnostic instruments and symptoms scales. 

Alongside this increased risk to the mother, significant deleterious impacts of maternal 

depression experienced during infancy have been well documented in various domains of 

infant development (Hoffman, Dunn, & Njoroge, 2017; Wachs, Black, & Engle, 2009). More 

specifically, there is a significant body of evidence supporting an association between 

maternal depression and poor infant cognitive outcomes, including a number of systematic 

reviews and meta-analyses (Beck, 1998; Grace, Evindar, & Stewart, 2003; Kingston, 

McDonald, Austin, & Tough, 2015; Kingston, Tough, & Whitfield, 2012; Liu et al., 2017). 

Evidence from low- and middle-income countries (LMICs) is more limited. Hence, the focus 

of the first part of this thesis is to examine the role of maternal depression in predicting 

infant cognitive outcomes in LMICs, comparing it to existing evidence from HICs, and 
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addressing specific measurement issues that inevitably arise when making these cross-

cultural comparisons. 

1.4.2: Identifying Independent Effects 

A key consideration when assessing the quality of the literature is whether studies have 

adequately controlled for the effects of depression at other time points. Two criteria need 

to be applied to establish whether there is an independent effect of depression within the 

postnatal period. Firstly, research has demonstrated that depression during the antenatal 

and postnatal periods exert independent effects on development and act on development 

through different mechanisms, meaning that it is important to distinguish between effects 

in each period (Osborne et al., 2018). Research also shows that the presence of a 

depressive episode in the postnatal period is significantly associated with a depressive 

episode in the antenatal period. Taken together, this emphasizes the need for studies to 

adequately control for the effects of antenatal depression (Norhayati, Nik Hazlina, Asrenee, 

& Wan Emilin, 2015; Rahman & Creed, 2007). Secondly, studies looking at the influence of a 

single episode of depression should account for the effects of subsequent and concurrent 

depressive symptoms. This is most important when both maternal depression and 

cognition are assessed via maternal report due to the risk of shared method variance. 

However, as postnatal depression significantly increases the likelihood of future episodes of 

depression it is also possible that any apparent cognitive impairments may be the result of 

subsequent episodes (Goodman, 2007; Howard et al., 2014; Richters, 1989). These two 

criteria will be considered throughout this review of research conducted in HICs. 

1.4.3 Evidence of main effects  

1.4.3.1 Evidence from systematic reviews/meta-analyses 

There are a number of meta-analyses and systematic reviews that have found a significant, 

albeit small, effect of postnatal depression on cognitive development. Beck (1998) 

completed a meta-analysis of studies published from 1974 to 1995 to investigate the 

adverse effect on children aged 1-14 years of living with a mother with postnatal 

depression, revealing a small but significant overall effect across 9 studies (r = .22), and a 

smaller but still significant effect in the 4 studies that controlled for concurrent depression 

(r = .17). None of the studies were reported as having controlled for prenatal depression. 

There was only a marginal change when the analysis was restricted to studies of children up 

to 18 months old (r = .24). It should be noted, though, that the strength of the effect 

appears to grow weaker as children get older.  
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A similar pattern was observed by Liu et al. (2017) who performed a meta-analysis of 14 

studies published between 1986 and 2013. There was no initial restriction placed on the 

timing of depressive symptoms with assessments ranging from the prenatal period to 42 

months post-birth. Outcomes were measured in children aged 0 to 7 years. When the 

meta-analysis was restricted to exclude prenatal studies there was a significant unadjusted 

effect of maternal depressive symptoms (d = 0.27), which increased in magnitude when 

restricted further to studies assessing depression at 6-8 weeks post-birth (d = 0.40). Meta-

analysis of the three studies that reported multivariate-adjusted linear coefficients and 

assessed depression in the first 6-8 weeks found a significant effect, indicating a difference 

of 4.17 points in the mean score of the mental development index (MDI) of the Bayley 

Scales of Infant Development (BSID) (Bayley, 1993, 2006). There is no mention of 

controlling for either prenatal or concurrent depression. Although the applicability of these 

findings is somewhat limited by the extended age range of developmental assessments, 

they do provide evidence of an overall effect of maternal depressive symptoms and 

indicate that this effect may be stronger from exposure in the early postnatal stages. 

Another systematic review by Kingston et al. (2015) examined the association between 

maternal postnatal distress and toddler cognitive development. Six studies were retrieved 

after searching the literature from 1990-2014 that considered the impact of postnatal 

distress on cognitive development from 13-36 months. Five out of the six studies assessed 

postnatal depression, and of these, four reported a significant association with cognitive 

development. Each postnatal study was of medium quality, although the majority did not 

control for prenatal depression. The authors noted that the two studies looking at the 

chronicity of depressive symptoms reported contrasting findings and suggest this may be 

the result of different levels of risk within the samples being studied.  

1.4.4 Is there a “timing effect” of early postnatal depression? 

For the purposes of the current review, a timing effect is considered to be clearly present 

where there is a significant impact on cognitive development of a single episode of 

maternal depression occurring in the first 12 months post-birth and where analyses have 

been adjusted for prenatal depression.  Although not as essential when considering 

observed cognitive outcomes, credit will also be given to studies which control for 

subsequent or concurrent depression.  
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1.4.4.1 Section structure 

This section will be split by age of outcome in the first instance, with the primary focus 

being on studies which have looked at cognitive outcomes at 1 year, considered to be a 

short-term effect, and studies that have looked at cognitive outcomes from 1-3 years, 

considered to be a long-term effect. Later cognitive outcomes will be considered where 

relevant to the study of the impact of postnatal depression.  

1.4.4.2 One year outcomes (prospective) 

In reality, it is very rare to find a study that has adjusted for the effects of both prenatal and 

concurrent depression but there are a number of studies which have attempted to control 

at least one.  Perra, Phillips, Fyfield, Waters, and Hay (2015) assessed the impact of 

postnatal depression in the first 6 months on two imitation tasks at 12 months, finding a 

significant effect of PND on performance in both the instrumental and arbitrary action 

tasks, after controlling for several confounders including mothers’ past history of 

depressive illness, socioeconomic adversity, and infant gender. Alongside the removal of 

prenatal effects from the analysis, further strengths of this study include the use of a 

diagnostic interview for depression and a relatively large sample (n = 332).  

Smith-Nielsen, Tharner, Krogh, and Vaever (2016) also assessed PND using a clinical 

interview in a relatively well-resourced and highly educated sample, this time at 4 months. 

While they did not control for prenatal depression, they did control for concurrent 

depression, as well as co-morbid personality disorder and infant gender. Cognitive 

development was assessed using the Bayley Scales of Infant Development – 3rd Edition 

(BSID-III) at 4 and 13 months in infants of 28 clinically depressed mothers and 55 non-

depressed mothers. The authors reported a significant, negative concurrent effect of PND 

on infant cognition at 4 months, but no significant differences were found at 13 months. 

These results suggest that PND can have a concurrent effect on an infant’s cognitive 

performance but that this effect does not necessarily persist.  

Keim et al. (2011) found that PND at 4 months had no observable negative effects on 

cognitive development assessed by the Mullen Scales of Early Learning (MSEL) at 12 

months. Analyses were not adjusted for prenatal or concurrent depression, but other 

confounders included prenatal stress, maternal education, family income, trait anxiety, and 

infant gender. For both Smith-Nielsen et al. (2016) and Keim et al. (2011), the absence of 

additional stressors such as low socioeconomic status, and the presence of potential 

protective factors, such as the presence of the partner, may have buffered the infant 
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against the negative long-term effects of PND, meaning that the results may not be 

generalisable to more high-risk samples. 

One such sample, consisting of participants from a very low socioeconomic context, was 

studied by Lyons-Ruth, Zoll, Connell, and Grunenbaum (1986). In this study, mothers who 

had been clinically referred on the basis of poor mother-infant relationship and economic 

and social stresses within the family (but not depression) were matched with a community 

sample of mothers from the same neighbourhoods. PND was assessed using the Centre for 

Epidemiological Studies Depression Scale (CES-D), a self-report screening questionnaire, 

between 0-12 months, while cognitive development was assessed at 12 months using the 

BSID-I. Results showed that PND was associated with infant cognitive scores and accounted 

for 11.3% of variance in performance, after controlling for maternal IQ and behaviours, 

including sensitivity, warmth, verbal communication and disengagement. When compared 

with the findings of the two previous studies, these findings help to illustrate the 

importance of the context in which depression is experienced and support the principles set 

out in the Unified Theory of Development pertaining to the importance of maintaining a 

focus that captures multiple elements of the child’s environment. However, it should be 

noted that this study did not control for prenatal or concurrent depression, and the length 

of the follow up between the PND and cognitive development assessments is not clear. As 

PND data was collected up to 12 months and the BSID-I was administered at 12 months, it 

is possible that some of the data is cross-sectional rather than prospective.  

1.4.4.3 One year outcomes (cross-sectional) 

Whiffin and Gotlib (1989) found a significant and negative effect of clinically diagnosed 

depression at 2 months on concurrent cognitive performance using the BSID-I (n = 50), 

controlling for infant age and maternal education. Similarly, Bornstein, Mash, Arterberry, 

and Manian (2012) observed that infants of non-depressed mothers performed significantly 

better when discriminating between novel and familiar views of an object in an object 

concept task than infants of depressed mothers at 5 months (n = 36). No covariates were 

included in the final analyses but participants were matched on SES, maternal age, and 

parity. 

In more mixed findings, Kaplan et al. (2014) report no differences in performance on the 

cognitive and receptive language scales of BSID-III between depressed and non-depressed 

groups at 12 months but did find that maternal depression predicted poorer performance 

on the expressive language scale, after controlling for child gender and parity. Stanley, 
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Murray, and Stein (2004) also found no effect of maternal depression, assessed at 3 and 6 

months, on instrumental learning at 3 months, after controlling for infant gender and social 

class. Finally, Hanley, Brain, and Oberlander (2013) found no concurrent effects of 

depression on either the cognitive or language subscales of the BSID-III at 10 months, 

controlling for maternal alcohol use and smoking during pregnancy.  

Thus, the evidence for a concurrent association between early postnatal depression and 

cognitive development at 12 months is mixed. A notable similarity with each of these 

studies is the relatively small sample size. It is possible that the potentially underpowered 

nature of these studies has added to the mixed findings. Additionally, where significant 

effects have been found, their generalisability is questionable. Furthermore, none of the 

studies described control for the effects of prenatal depression.  

1.4.4.4 Three year outcomes (prospective) 

Studies that explore the effects of a single episode of depression in the first 12 months on 

cognitive outcomes up to 3 years are arguably more valuable as they provide insight 

regarding the prospective long-term effects of PND. Murray (1992) explored developmental 

outcomes in a low-risk sample in the UK. All mothers were screened for depression using 

the EPDS and then had their diagnosis confirmed by structured clinical interview at 2-3 

months. Depressive history was also assessed using the Schedule for Affective Disorders 

and Schizophrenia. Outcomes were assessed at 9, 18 and 36 months using a range of 

measures. Murray found that infants of mothers with PND and no past history of 

depression performed significantly worse on Piaget’s Object Concept Task IV at 9 months 

compared to infants of mothers with no depressive symptoms at 2-3 months, mothers with 

no past history of depression, and mothers with PND and a history of depression. Thus, it 

seems that depression has a greater impact on the child when the mother’s first experience 

of the illness is during the postnatal period. One possible explanation is that in these cases, 

the depression is focused on the infant and the role of the mother. However, for the Stage 

V task at 18 months, both the PND and the PND plus depressive history groups exhibited 

impaired performance. In most cases, depression had remitted by 3-4 months postpartum, 

suggesting that depression in the early postnatal period, although brief, can have an 

enduring effect. Conversely, there was no effect of depression on the Stage VI task, BSID or 

Reynell Scales of Language Development at 18 months, although the presence of PND did 

appear to exacerbate the effects of social class and gender on cognitive outcomes. 

Concurrent depression was assessed but was not related to outcomes and so was not 

included in final analyses. 
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The sample recruited in Murray (1992) has been the subject of several studies reviewed as 

part of this project and will be referred to as the Cambridge sample. Although, 

representative of the area of recruitment, the area itself is one of considerable affluence, 

with 60% of the sample falling into the top 3 social classes. It is possible that the low-risk 

sample in this study may have been protected against some of the adverse effects of PND, 

leading to the null finding regarding a main effect on BSID scores at 18 months. This is 

exemplified in the finding that PND and social adversity interacted to predict poorer 

outcomes, illustrating the importance of considering the context in which depression 

occurs.  

In a more mixed population, representing a moderate level of risk, Conroy et al. (2012) 

found that clinically diagnosed depression at 2 months predicted scores on the MDI of the 

BSID-II at 18 months, after controlling for concurrent depression and other confounders 

such as infant gender, maternal sensitivity and occupational status. This study, utilising a 

robust methodology and large, representative community sample, provides relatively 

strong evidence for the presence of a timing effect, although some of the effects may have 

been due to non-assessed prenatal depression. Similarly, a large, population-based 

pregnancy cohort from Greece (n = 470) revealed a significant association between PND 

detected using the EPDS at 8 weeks and scores on the cognitive subscale of the BSID-III at 

18 months after removing mothers who reported high levels of depression during 

pregnancy from the analysis (Koutra et al., 2013). More recently, Kawai et al. (2017) 

investigated the effects of self-reported postnatal depression at 4 and 10 weeks on mother-

reported non-verbal communication at 14 months. After controlling for maternal history of 

depression and any subsequent depressive symptoms up to 13 months, the authors report 

that a high EPDS score at 4 weeks was significantly and inversely associated with early 

gesture scores. Depression at 10 weeks did not predict non-verbal communication, 

suggesting that depression in the very early postpartum period may be more detrimental to 

development. Similarly to Murray (1992), Piteo, Yelland, and Makrides (2012) did not find 

any association between postnatal depression, assessed by self-report at 6 weeks and 6 

months, and cognitive or language scores on the BSID-III at 18 months in a predominantly 

Caucasian sample from South Australia. Only a small number of mothers reported 

depression at both timepoints, meaning that the study lacked the statistical power to 

investigate the effects of extended exposure to depression. The authors did not control for 

concurrent depression but did include a history of diagnoses for depression, along with 
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maternal education, maternal social support, infant feeding, and a measure of stimulation 

in the home environment.  

Kiernen and Huerta (2008) found that depression at 9 months was not related to infant 

scores on the Bracken Basic Concept Scale at 3 years, even though this was a high-risk 

sample with high rates of economic deprivation. The authors constructed a latent variable 

that drew from three measures; maternal report of feeling sad or low for 2 weeks following 

the child’s birth, doctor diagnosed depression, and a shortened 9-item version of the Rutter 

Malaise Inventory. It is possible that this approach may have classified mothers with 

relatively low levels of depressive symptoms as depressed, which may have contributed to 

the non-significant findings. The authors did not control for either prenatal or concurrent 

depression. 

Finally, Stein et al. (2008) investigated the association between maternal depression at 3, 

10 and 36 months, measured using the EPDS, and verbal comprehension and expression at 

36 months. Unadjusted analyses revealed significant associations between depression and 

language scores, at 3 and 10, but not 36, months. However, adjusted models showed that 

language was not predicted by depression at any time-point. Adjustment variables did not 

include prenatal depression.  

1.4.4.5 Timing summary 

As is clear from the studies discussed above, evidence is mixed regarding the influence 

early postnatal depression on cognitive development. Out of the 11 prospective studies, 

eight controlled for either prenatal or concurrent depression but only two studies 

controlled for both. Further, of those that controlled for prenatal depression, the majority 

only controlled for general depressive history before childbirth. This is not ideal as this does 

not distinguish prenatal depression from more historical episodes and the methods used to 

record this data are often retrospective. As prenatal depression is understood to exert 

specific biological and physiological effects on the developing foetus, it is important to be 

able to isolate and control for this specific mechanism of effect. Future studies should 

endeavour to directly assess prenatal depression during pregnancy.  

With that caveat, there is some evidence of an effect of early postnatal depression on 

cognitive development. Four out of six studies looking at outcomes beyond the first year 

found that postnatal depression predicted poorer cognitive outcomes during the child’s 

second year, two of which controlled for historical and current depression, while two out of 

four studies found a prospective effect in the first year of the child’s life. While this is 
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certainly enough to suggest that there is some relationship between early postnatal 

depression and cognitive development, the number of studies which did not find a 

significant relationship is not insignificant either. This inconsistency means that it is not 

appropriate to state conclusively that there is a timing effect of postnatal depression. More 

discussion is required to explore other factors that may influence any association at 

different time-points.  

1.4.5 Chronic exposure to maternal depressive symptoms throughout infancy 

Before proceeding with the review, it is important to draw attention to a common issue in 

the study of chronic exposure. While many studies report the apparent effects of 

chronicity, the definition, conceptualisation, and measurement of the chronic factor varies 

widely, and not all are as chronic as they first appear. This is illustrated in the following 

study. Petterson and Albers (2001) assessed maternal depression in a large, culturally 

diverse national sample (n = 7677) during pregnancy and at 28-50 months. Mothers were 

considered to be experiencing chronic depression if they reported symptoms above the cut-

off at both time-points. While there was a significant effect of depression in the prenatal 

period only, depression at both timepoints resulted in a much more substantial deficit in 

cognitive development, for both boys and girls. This approach is significantly limited, 

however, in that there is a large gap between the first and second waves of assessment and 

no indication of whether mothers in the chronically depressed group remained depressed 

throughout that time. As the depression instrument used only asked about symptoms 

experienced in the past week, it may be misleading to classify a mother as chronically 

depressed based on reports of how she felt during two weeks of what may have been a 

four-year period. Indeed, it is possible that mothers who were not depressed at either time-

point may have experienced an extended period of depression in-between assessments 

which was not identified. 

These concerns are validated by a systematic review of longitudinal studies on antenatal 

and postnatal depression which found that a substantial number of mothers moved 

between the groups categorised as depressed or non-depressed throughout follow-up 

(Underwood, Waldie, D’Souza, Peterson, & Morton, 2016). This highlights the importance 

of ensuring that studies investigating the longitudinal effects of chronic depression collect 

data at sufficiently regular intervals and then analyse it in a way that maximises the data 

obtained.  It should also be noted that while adherence to the requirements of adjusting for 

the effects of prenatal and concurrent depressive symptoms will still be reviewed, many 

studies include the concurrent time-point in their chronic variable. 
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1.4.5.1 Chronic exposure assessed by grouping multiple assessments  

Azak (2012) investigated how maternal depression diagnosed at 6 months and shown to be 

stable across follow-up influenced the trajectory of cognitive development from 6-18 

months. A small sample of mothers who had been referred for treatment for postpartum 

mental illness were compared to a group of healthy controls. Mothers were first screened 

using the CES-D and those who scored above the threshold had their diagnosis confirmed 

using the MINI diagnostic interview. Follow-up assessments at 12 and 18 months showed 

that on average mothers in the depressed group remained depressed, whereas mothers in 

the non-depressed group remained non-depressed, and that depression exerted a stable 

effect on infants’ trajectories of cognitive development. In other words, cognitive 

development, as measured by the Mullen Scales of Early Learning, was significantly lower 

for infants in the depressed group at 6 months and remained lower through to 18 months. 

However, the majority of depressed mothers did also report experiencing prenatal 

depression, and this may have also contributed to poorer cognitive outcomes in the 

depressed group.  

Sutter-Dalley et al. (2012) also assessed cognitive development at multiple time-points, 

from 3-24 months. The analysis was designed to tease apart the independent effect of a 

single episode of postpartum depression from effects of chronic and concurrent 

depression. Initial results indicated that the severity of depression 6 weeks after delivery, as 

measured by the EPDS, predicted lower child cognitive performance over the follow-up. 

However, after adjusting for subsequent episodes of depression, the initial association was 

reduced to the level of a trend. These findings demonstrate the importance of accounting 

for subsequent episodes of maternal depression and signal that it may be inappropriate to 

draw concrete conclusions regarding the effect of the timing of maternal depression 

without doing so.  

Milgrom, Westley, and Gemmill (2004) recruited a sample of depressed mothers who had 

recently given birth and were being treated as inpatients at mother-baby psychiatric units, 

along with a control group of well mothers from community health centres. Depressed 

mothers had been diagnosed with a major depressive disorder remained at least 

moderately depressed at 15 weeks, and then at 12, 24 and 42 months. Results show that 

infants of depressed mothers scored significantly lower on both the Wechsler Preschool 

and Primary Scale of Intelligence and the overall Cognitive/Language profile of the Early 

Screening Profile at 42 months. Similarly to Azak (2012) and Sutter-Dalley et al. (2012), this 

study shows that relatively stable depression starting in the postnatal period and persisting 
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throughout infancy may be having a significant effect on cognitive outcomes. Again though, 

the lack of control for prenatal symptoms mean that it is possible that depression during 

that period was at least partially responsible for the observed effect.  

A key population study was carried out in the US by the National Institute of Child Health 

and Development Early Child Care Research Network (NICHD ECRN, 1999). This study 

explored the link between chronic maternal depression, assessed at 5 time-points from 

birth to 3 years, and child functioning at 3 years. The sample was split into 3 groups, never 

depressed, sometimes depressed, and chronically depressed.  Mothers were allocated to 

the chronically depressed group if they reported elevated depressive CES-D scores at four or 

five assessments. Although there was a significant harmful effect for both the chronic and 

sometimes depressed groups, the effect was stronger for children of chronically depressed 

mothers, who exhibited deficits in school readiness, verbal comprehension, and expressive 

language. Results were not adjusted for the influence of prenatal depression and the 

concurrent time-point was included in the construction of different groups. 

In a relatively low-risk sample, Cornish et al. (2005), found that depression reported during 

the first 4 months but that had resolved by 12 months postpartum had no effect on 

cognitive or language development. In contrast, chronic depression, lasting throughout 12 

months and beyond, was associated with lowered cognitive, but not language, performance 

in 15-month-old infants. Depression was assessed using the Composite International 

Diagnostic Interview (CIDI) at 4 and 12 months, and also by the CES-D at 12 and 15 months. 

At 12 months, the CIDI was utilised in conjunction with additional criteria to establish 

whether continuing or recurrent depression had occurred between assessments.  

Sharp et al. (1995) recruited women from two socio-economically deprived areas of London 

and assessed depression at 3 and 12 months using the Clinical Interview Schedule, and then 

retrospectively for the intervening time at 4 years using the Schedule for Affective 

Disorders. Interestingly, while depression in the first year was related to lower cognitive 

scores at 4 years, it made no difference if the mothers reported additional depression from 

1-4 years or not. Moreover, depression during the 1-4 year period without a preceding 

episode in the first year, was not related to cognitive performance. It is possible that the 

lack of effect regarding chronicity was due to differences in how depression was assessed at 

each time point, with retrospective reporting likely to be less reliable. Planned contrasts 

revealed that the effect of depression in the first postnatal year was confined to boys.  
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Finally, Brennan et al. (2000) investigated the effects of chronicity, severity and timing in a 

large and relatively low SES Australian sample (n = 4953). Mothers’ depression was 

assessed using the Delusions-Symptoms-States Inventory during pregnancy, a few days 

postpartum, and at 6 months and 5 years. Both severity and chronicity of depressive 

symptoms were related to poorer scores on the Peabody Picture Vocabulary Test (PPVT) at 

5 years. Differences predicted by severe or moderate depression reported at any one time 

point were not significantly different from depression reported at any other one timepoint. 

These findings suggest that no specific time-point, prenatal or postnatal, is more important 

than another for development, but that exposure to severe or prolonged depression is 

disadvantageous to the infant.  

A limitation of this study is the large time gap between the 6 month and 5-year depression 

assessments, wherein the mental wellbeing of mothers may have varied considerably. A 

related issue, regarding the definition of chronic depression, is that chronicity includes both 

prenatal and concurrent depression. While the timing analysis suggests that there is no 

difference in impact of depression at different points, it is possible these time-points may 

interact with others to produce differences that are not picked up in the current analysis. 

While a number of studies have modelled trajectories of maternal depression across 

childhood, there appears to be only one which has modelled trajectories throughout 

infancy in relation to child cognitive outcomes. Park, Brain, Grunau, Diamond, and 

Oberlander (2018) investigated the influence of maternal depression on child executive 

function at 6 years in a sample of mothers at high risk for mental disorder. While this age 

goes beyond the focus of the current study, it usefully illustrates the use of trajectories in 

this area.  

Depression was assessed using a combination of self-report measures during the second 

and third trimesters of pregnancy, and then post-birth at 6 weeks, 3 months, 6 months, 10 

months, 3 years, and 6 years of age. Trajectories of depressive symptoms were produced 

using growth mixture modelling with standardised scores from each measure up to 3 years. 

This produced a model with three trajectories of maternal depressive symptoms. The three 

groups were as follows: low, characterised by mothers with consistently low symptom 

scores; increasing, characterised by mothers who exhibited moderate symptoms during 

pregnancy and increasing symptomology over time; and high, characterised by mothers 

with high levels of symptoms during pregnancy that decreased over time. The key finding 

was that children of mothers in the low and decreasing groups showed similar levels of 

executive function, while the children of mothers in the increasing group had poorer 
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executive function.  Importantly, the authors also controlled for the effects of maternal 

depression at 6 years, meaning that results can be interpreted to suggest that a prolonged 

and increasing exposure to maternal depression starting in pregnancy and continuing 

throughout the first 3 years of life can have a persistent effect on executive function in later 

childhood. Another interesting observation is that even though mothers in the decreasing 

group showed persistently higher symptomology than mothers in the low group 

throughout follow-up, there were no significant differences in executive function. This 

suggests that if mothers who initially exhibit high levels of depression symptoms experience 

even partial remission during the first 3 years of their child’s lives, the child’s cognitive 

development remains unaffected.  

These findings illustrate the benefits of modelling trajectories of maternal depression in 

terms of exploring the heterogeneity of different mothers’ experiences, though the 

generalisability of the findings is limited somewhat by the small sample size. Further, the 

inclusion of prenatal symptoms in the overall trajectories could also be viewed as a 

limitation if one was being strict about the criteria for establishing the presence of a 

postnatal effect. However, the authors note that research has shown that postnatal 

depression may be a continuation of prenatal depression (Underwood et al. 2016). Possibly 

for this reason, prenatal depression was included in the development of trajectories, rather 

than as an adjustment variable. While this would not be the approach used in this thesis, 

the authors have given relatively clear justification for this decision. 

1.4.5.2 Chronic exposure summary 

The findings from the studies reviewed above reveal a fairly consistent pattern whereby 

chronic maternal depression during the first few years of a child’s life is observed to have a 

significant detrimental effect on cognitive development. However, it is also apparent that 

there are many inconsistencies in how studies are designed and carried out. This is most 

significantly seen in how chronic depression is defined and measured. While some studies 

assess depression at either end of a long time-period and assume that depression was 

continuous throughout, others assess depression across a higher frequency of shorter 

intervals. Even among those who assess depression at more time-points, their definitions of 

what constitutes a chronic exposure vary considerably. More recent literature has 

advocated for the use of trajectories of maternal depression as this is thought to uncover 

more of the subtleties of depression and the heterogeneity of experience between 

different mothers. Thus, while there is substantial evidence that chronic exposure to 
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maternal depression does impede an infant’s cognitive development, there is still a need 

for research that takes a consistent and robust approach to measuring chronic depression.  

1.5 Postnatal depression and cognitive development – mediated and moderated effects 

The theory of Unified Development (Sameroff, 2010) discussed earlier in this chapter 

emphasises that child development is the result of a complex interaction of different 

proximal and distal factors. Consideration of these factors and their interactive or 

confounding effects may help to explain some of the inconsistent effects that have been 

particularly evident thus far, particularly with regards to brief episodes of depression, which 

may only be significantly detrimental in the context of other risks. At this stage, a number 

of new studies will be introduced alongside findings regarding indirect effects from the 

some of the studies already reviewed. Factors include caregiving quality, infant gender, 

socioeconomic status, maternal IQ, maternal education, maternal age, and parity. The 

findings presented here will inform the analytic approach taken by this project in terms of 

the moderated effects to be explored and the confounding effects to be controlled for.  

1.5.1 Maternal caregiving 

1.5.1.1 The importance of caregiving for the development of the child. 

A key factor in promoting early development is the other-regulation provided by external 

sources (Sameroff, 2010). Particularly important is the regulatory support offered by the 

primary caregiver, a role generally fulfilled by the mother. This caregiving environment has 

been broadly conceptualised as nurturing care and more specifically as constructs such as 

maternal sensitivity and responsiveness. 

The recent Lancet series, Advancing Early Childhood Development, emphasises that children 

who develop in the context of nurturing care are more likely to reach their developmental 

potential and responsive caregiving is strongly recommended as an integral focus of early 

intervention (Black et al., 2017). Nurturing care consists of “a stable environment that is 

sensitive to children’s health and nutritional needs, with protection from threats, 

opportunities for early learning, and interactions that are responsive, emotionally 

supportive, and developmentally stimulating” (Britto et al., 2017, p.91). These nurturing 

interactions are crucial in the mitigation of the adversity found in high-risk samples or LMIC 

settings but are liable to breakdown under conditions of extreme poverty, family conflict, 

and other forms of individual stress, such as maternal depression (Daelmans et al., 2017). 

Thus, the nurturing relationship that is most pivotal in optimising development under 

stressful conditions is itself at heightened risk of being compromised in those contexts. 
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Although there are many aspects of the caregiving environment that may contribute to 

child development, the concept of maternal sensitivity originally proposed by Mary 

Ainsworth is considered to be particularly important. Ainsworth defined maternal 

sensitivity as “the mother’s ability to perceive child signals, interpret these signals correctly, 

and to respond to these signals promptly and appropriately” (Ainsworth, Bell, & Stayton, 

1974).  

1.5.1.2 How does caregiving promote development? 

According to Britto et al. (2017) high quality nurturing care mediates the development of key 

brain regions, promotes developmental adaptations, and protects the infant from the 

negative effects of stress and adversity. Maternal sensitivity is fundamental to nurturing care, 

as sensitive and contingent responding to infant cues is thought to promote attachment 

security and development of the strategies needed for an infant to develop self-regulation 

skills, as well optimal strategies for controlling and managing behaviours (Grant, McMahon, 

Reilly, & Austin, 2015; Mills-Koonce, Gariepy, Sutton, & Cox, 2008). In contrast, inadequate 

parenting exacerbates risk by increasing exposure to early life stress, interfering with a 

mother’s ability to meet the infant’s social and emotional needs, and disrupting development 

of early physiological regulation (Goodman, 2007).  

1.5.1.3 How does maternal depression affect caregiving? 

There is a growing body of research that shows that high levels of maternal depression can 

compromise sensitive caregiving (Beck, 1995; Campbell, Matestic, von Stauffenberg, 

Mohan, & Kirchner, 2007; Crockenberg & Leerkes, 2003a; Mills Koonce et al., 2008; Murray, 

Fearon, & Cooper, 2015, Pearson et al., 2012). A recent meta-analysis (k = 48, n = 4934) 

found a significant but small aggregate effect size between depression and maternal 

sensitivity (r = -.16), and a medium sized effect when restricted to studies which compared 

a depressed and non-depressed/control group (r = -.35) (Bernard, Nissim, Vaccaro, Harris, & 

Lindhiem, 2018). Maternal depressive symptoms appear, then, to represent a key threat to 

the ability of the mother to provide the healthy interactions and learning opportunities.  

In their meta-analysis, Bernard et al. (2018) suggest a number of mechanisms by which 

depressive symptoms may interfere with sensitive parenting, including blunted neural 

responses to infant cues, negative cognitions about infant crying, reduced emotion 

regulation capacities, and sleep disturbance and fatigue. Depressed mothers may also be 

cognitively predisposed to respond negatively to infant distress and less well equipped to 

respond positively (Murray et al., 1996). Other factors may include difficulty concentrating, 
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lack of interest in daily activities, or the mothers’ preoccupation with their own negative 

thoughts and cognitions, all of which may interfere with their capacity to notice and respond 

contingently to their interpersonal environments (Ahun & Cote, 2018; Crockenberg & 

Leerkes, 2003a; Stein et al., 2008, 2012). In another review, Murray et al. (2015) state that 

although less substantial than high-risk samples, findings from low-risk samples show subtle 

differences in caregiving quality, including reductions in behavioural responsivity and 

sensitivity to infant cues, less physical touch and reduced overt signs of affection, and slower 

and less responsive speech.  

Goodman & Gotlib, (1999) hypothesised that the negative maternal cognitions, behaviours, 

and affect that characterise depression may result in a depressed mother being an 

inadequate social partner who is unable to meet the social and emotional needs of the 

child. Field (2010) states that this depression induced inadequacy manifests in two main 

interaction styles and that depressed mothers were likely to display an interaction style 

that was either withdrawn, passive and under-stimulating or intrusive, controlling and 

overstimulating.  

Mothers whose interactions are characterised by withdrawn, non-responsive behaviour are 

often not attuned to the child’s emotions and behaviours and cannot, therefore, offer the 

‘emotional scaffolding’ required to supportively contain the child’s difficult emotions. In 

turn, this can lead to dysregulated affect in the infant which can impair attention and 

disrupt information retrieval. Self-regulation is also promoted via maternal positive affect in 

mother-child interactions, and so when this element is not present infants miss out on a 

key motivational system that works to facilitate cognitive development (Hanley et al., 

2013). Dysregulated emotion, in turn, can lead to missed opportunities for learning and 

development for the infant. 

Intrusive interactions are characterised by interventions that are not responsive to the 

infant’s affect, state or interest, and are often in direct opposition to the infant’s focus of 

attention (Swingler, Perry, Calkins, & Bell, 2017). These interactions create rapidly shifting 

sources of arousal and stimulation that actively interfere with the child’s ability to practice 

effective control of attention and goal directed behaviour, both of which are important 

building blocks for later executive function (Gueron-Sela et al., 2018). Thus, both intrusive 

and withdrawn parenting styles reduce the number of opportunities for exploration and 

social engagement at home, putting infants at risk for not acquiring important 

developmental skills (Black et al., 2007).  
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1.5.1.4 Evidence for an interactive effect of maternal depression and caregiving on 

cognitive outcomes 

One of the key studies in this area is the NICHD ECRN (1999) study discussed earlier. As well 

as the exploring the effects of chronic depression, the authors also investigated how 

maternal caregiving was affected by depression and its role in mediating the association 

between depression and cognitive outcomes. Caregiving was assessed at 6, 15, 24 and 36 

months and operationalised as a composite of three subscales used to rate maternal 

behaviour during a 15-minute play interaction at each timepoint. Subscales were sensitivity 

to non-distress, positive regard and intrusiveness. This composite, labelled maternal 

sensitivity, was then averaged across the four time-points and included as a single variable 

in analyses.  

As expected, there were significant differences in maternal sensitivity between depression 

groups. The never depressed group was significantly more sensitive than both the 

sometimes and chronically depressed groups. Further, the chronically depressed group 

exhibited a unique pattern change, being the only group to show systematic decline in 

sensitivity in the second year and then some recovery in the 3rd year. The authors contend 

that this decline may be the result of developmental change in the child at 24 months, 

whereby verbal ability and bids for autonomy may make play interactions more 

challenging. It is possible that chronically depressed mothers are particularly vulnerable to 

these more challenging behaviours. In addition to this, results showed that the income-to-

needs ratio moderated the relationship between depression and maternal sensitivity, with 

depressed mothers who were less financially stable showing less sensitivity than depressed 

mothers who were more financially secure. It seems plausible that mothers with fewer 

financial worries were less preoccupied with stresses and worries than poorer women, and 

thus were more available to notice and respond to infant cues.  

In terms of child development, maternal sensitivity was a significant predictor of all 

outcomes, over and above the effects of depression. Maternal sensitivity also accounted 

for some of the effects of depressive symptoms, with depression-group differences for 

school readiness, verbal comprehension and expressive language being attenuated or 

eliminated once the effect of maternal sensitivity was controlled in the analyses. Mediation 

effects, while significant, were small however, indicating that both sensitivity and 

depression are important in understanding the results. Finally, in the moderation analysis, 

there was a significant effect of the interaction between depressed group and sensitivity 

only for expressive language. Children of mothers in the sometimes-depressed group 
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performed better when their mothers were more sensitive. Thus, it appears that high levels 

of maternal sensitivity might act as a buffer in certain areas of development for mothers 

who are report being sometimes depressed. Interestingly, this effect was not found in the 

chronic group, suggesting that chronic depression may pose such a risk to development 

that even more sensitive parenting cannot protect the child from its impact. 

Milgrom et al. (2004) also investigated the mediating role of maternal caregiving, 

conceptualised as maternal responsiveness at 6 months. Depressed mothers were 

significantly less responsive than non-depressed mothers. When maternal responsiveness 

was included as a mediator of the relationship between chronic depression and child IQ the 

effect of depression became non-significant, although there was no mediation evident for 

the relationship between depression and cognitive/language profile scores. More recently, 

Gueron-Sela et al. (2018), found evidence that harsh and intrusive parenting may play a 

similar mediating role. Depressive symptoms were assessed at 6, 15 and 24 months, and 

executive function (EF) was assessed at 36 and 48 months. There were significant direct 

effects of maternal depressive symptoms at 15 and 24 months on EF scores at 48 months. 

However, the effect of depression at 15 months was partially mediated by a factor 

representing harsh and intrusive parenting at 24 months. This is consistent with the theory 

that the risk posed by maternal depressive symptoms during infancy and toddlerhood is at 

least partially exerted through compromised parenting styles. 

1.5.2 Infant gender 

1.5.2.1 Sex differences in sensitivity/vulnerability to environment 

While the studies discussed above found an overall effect of caregiving, there is growing 

evidence that there may be sex differences in how sensitive infants are to their 

environment (Donald et al., 2019). Although boys typically lag behind girls in early cognitive 

development (Gur et al., 2012; Weber, Darmstadt, & Rao, 2017) it is now thought that 

specific attributes of male infants and their interactions with caregivers may be putting 

them at a further disadvantage in the context of mental health issues such as maternal 

depression. At the root of this difference is thought to be an increased level of negative 

affectivity coupled with a relatively low self-regulatory capacity in male infants as compared 

to female infants (Azak, 2012). As males are less able to self-regulate their emotional and 

attentional states, they rely much more heavily on the facilitation and scaffolding of an 

emotionally healthy caregiver (Murray & Cooper, 1997), linking back to the role of other-

regulation in promoting early development and adaptation emphasised in the Unified 

Model (Sameroff, 2010). This general maturational advantage held by female infants may 
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also confer an advantage in the presence of maternal depression (Grace et al., 2003). As 

discussed earlier, postnatal depression may impair the mother’s ability to act as an 

adequate social partner to the child. This may present a more substantial developmental 

obstacle to male infants who, according to the theory above, are more needful of the 

emotional and attentional scaffolding less available in the context of depression. 

Additionally, the presence of higher levels of negative affect in male infants is likely to 

impose on the mother-infant relationship by providing consistently negative feedback to 

the mother’s caregiving attempts, prompting more affectively negative responses from her 

in return, and lowering sensitivity over time (Bridgett et al., 2009, Cecil, Pickles, Hill, & 

Sharp, 2017; Crockenberg & Leerkes, 2003b). In combination, these two factors may result 

in a cycle of regulatory problems specific to the relationship between mothers and sons 

(Tronick & Reck, 2009). 

1.5.2.2 Evidence for sex differences in the effect of postnatal depression on cognitive 

development 

Strong evidence regarding the interplay between maternal depression, caregiving quality 

and gender was provided by the Cambridge studies discussed earlier. In further analysis of a 

subsample of the same cohort, Murray et al. (1996) found a main effect of gender and a 

significant depression by gender interaction on cognitive development. While there was no 

effect of postnatal depression on BSID-I scores at 18 months in the whole sample, boys of 

postnatally depressed women performed significantly worse on the BSID than did boys of 

well women and there was no difference between groups for girls. Depressed mothers 

were also rated as less sensitive during interactions with male infants and expressed fewer 

affirmations, and more negations, of their infants’ behaviour, compared to their 

interactions with female infants. Furthermore, maternal behaviour partially accounted for 

the effects of the gender by depression interaction on cognitive development. This suggests 

that boys’ cognitive development may be uniquely affected by the caregiving style of 

depressed mothers.  This was also shown by Murray, Kempton, Woolgar, and Cooper 

(1993) in the same sample using a different measure of caregiving. In this study, the 

authors examined the role of the quality of maternal communication at 2 months in 

relation to PND and cognitive outcomes. The speech of depressed mothers towards male 

infants was less infant-focused and, when it was infant-focused, more critical and hostile 

toward the infant. Further analysis revealed the poor-quality maternal communication 

experienced by male infants largely mediated the association between depression and 

infant cognitive outcomes in the first 18 months. Thus, it appears that male infants may be 
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particularly vulnerable to the effects of postnatal depression on cognitive development via 

compromised maternal communication. This is consistent with the theory that male infants 

may elicit a more negative style of parenting from their caregivers which could in turn 

affect development (Crockenberg & Leerkes, 2003b). 

The authors next performed a further follow-up with a subsample of participants when the 

children were 16 years old to examine the cumulative effects on academic performance of 

maternal depression (postnatal and subsequent), maternal IQ, child sex, earlier cognitive 

development, and mother–child interactions (Murray et al., 2010). Consistent with their 

previous findings, they found that boys of PND mothers were more adversely affected than 

girls of PND mothers and children in the control group. Neither chronic nor recent exposure 

to maternal depression had any significant effects on cognitive development. Rather, this 

male-specific effect was principally accounted for by impairments in early cognitive 

development. Interestingly, the authors report that evidence for an effect of maternal 

depression on girls’ cognitive development across the same period was completely lacking. 

Similarly, while IQ scores of boys during childhood predicted GSCE outcomes, there was 

only a weak association between childhood IQ and GSCE outcome for girls. Postnatal 

depression was also found to have continuing negative effects on maternal interactions 

throughout childhood for boys but not girls. These findings suggest that the gender 

differences in response to postnatal depression and impaired caregiving can be very long-

lasting. It is possible that the adverse effect of depression on cognitive development during 

childhood in boys, due at least in part to impaired interactions, served to constrain 

subsequent cognitive development during adolescence. Although this was a small follow-up 

sample, the authors conducted a set of Monte Carlo simulations which indicated that the 

findings were robust. Still, some caution in needed when generalising these findings.  

This set of studies from Murray and colleagues provide strong evidence that PND, acting 

through impaired mother-infant interactions, confers a higher level of risk on male infants’ 

cognitive development, which in turn can have long-lasting effects on academic success.  

Evidence for sex differences in cognitive development in response to maternal depression 

outside of the context of assessed caregiving quality is also quite consistent. Infant gender 

was implicated in the study by Sharp et al. (1995), discussed earlier. Following the finding 

that depression during the first postnatal year predicted poorer cognitive outcomes, 

planned contrasts revealed that the impact of postnatal depression was actually bound up 

in an interaction with gender, and that the impact of maternal depression was reliable only 
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for boys. Indeed, girls appeared to be remarkably well protected against the deleterious 

effects of their mother’s poor mental health. A follow-up of the same sample found that 

boys of mothers depressed in the first year postpartum, and specifically the first 3 months, 

remained the most at-risk group relative to girls in the same situation and children of 

mothers who reported depression after this point (Hay et al., 2001). Consistent with this 

finding, Milgrom et al. (2004) found that cognitive problems as a result of maternal 

depression were more pronounced in boys and Azak (2012) reported that sons of 

depressed mothers had the lowest growth trajectories over the follow-up.  

Finally, Kurstjens & Wolke (2001) used a retrospective design to explore the relationship 

between different features of maternal depression within the first 7 years and child 

intellectual development at 20 months, 4.8 years and 6.3 years. There were no main effects 

of timing (reported within the 1st year postnatal), duration (longest episode up to 6 months 

vs longer than 6 months), severity (minor vs severe), recency (within the last year), 

frequency (single vs multiple episodes) or chronicity (major depression starting in 1st year 

and involved multiple episodes) of depression on various measures of cognitive 

development at each follow-up point. Although they also failed to find a significant two-

way effect of depression status and infant gender, there was evidence of a more complex 

effect of chronic depression at 6 years. There were two 3-way interactions showing that 

boys who had low SES or high neonatal risk status and who were exposed to chronic 

depression had lower cognitive scores at 6 years. Although these interactions were not 

significant at either 20 months or 4.8 years, this finding speaks to the theory that long-term 

exposure to a combination of adversities may be detrimental for a potentially vulnerable 

subgroup such as male infants. 

Sex differences do not enjoy the unanimous support of the literature, however. Several 

studies discussed in prior sections tested out the moderating role of infant gender and did 

not find a significant effect. Perra et al. (2015), who found a significant effect of PND at 6 

months on two imitation tasks at 12 months report that this effect was not moderated by 

infant gender. Similarly, Smith-Nielsen et al. (2016), who found a significant cross-sectional 

effect of PND on BSID-III cognitive outcome at 4 months report that moderation analyses at 

4 and 13 months were non-significant for both cognitive and language outcomes. Finally, 

Cornish et al. (2005) found that chronic depression across the first 12 months and beyond 

did predict significantly impaired BSID-II cognitive scores and that effects were similar for 

boys and girls.  
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Interestingly, both Cornish et al. (2005) and Smith-Nielsen et al. (2016) assessed very low 

risk samples. Taking these results together with Kurstjens and Wolke (2001), one might 

conclude that boys are at higher risk for impaired development only when maternal 

depression is accompanied by other risks, such as impaired caregiving or lower 

socioeconomic status. While the findings by Murray et al. (1992, 1993, 2010) from a 

relatively well-off sample in the UK speak to a level of increased risk for boys in the context 

of compromised caregiving, regardless of other risk factors, there is a clear trend 

throughout the findings reported in this review that socioeconomic risk also plays an 

important role. 

1.6 Other covariates 

1.6.1 Socioeconomic Status: how does it impact cognitive development? 

As indicated above, socioeconomic status (SES) may significantly impact cognitive 

development. According to Letourneau, Duffet-Leger, Levac, Watson, and Young-Morris 

(2011), SES is widely accepted to have a negative impact on various domains of child 

development and is typically operationalised as a composite variable of at least two factors. 

Different factors may include parental education, marital status, employment status, 

occupations prestige, household income, or eligibility for subsidy.  

One of the primary ways in which low SES can impact on cognitive development is through 

the reduction of resources, both tangible and intangible, available for the parents to utilise 

in providing a stimulating environment (Molfese, DiLalla, & Lovelace, 1996; Conger & 

Donnellan, 2007; Jensen, Dumontheil, & Barker, 2014). Poorer mothers often have to deal 

with a larger number of competing demands than more affluent mothers, who may be able 

to outsource some of their responsibilities to others. These extra demands within the 

family context reduce the resources available to the mother to respond sensitively and 

appropriately to her child, potentially leading to a deficit in the other-regulation required 

for optimal development (Crockenberg & Leerkes, 2003b, Sameroff, 2010). Low SES can 

also make families more vulnerable to stressors such as economic hardship or poor mental 

health, which can lead to a further undermining of the resources required for skilful 

parenting (Conger & Donnellan, 2007; Lee, 2013).  

1.6.2 Evidence that SES impacts cognitive development 

A number of studies have shown a main effect of SES on cognitive development and that 

the consequences of socioeconomic inequalities generally emerge early and, without 

intervention, may persist throughout the life course (Najman et al., 2004). These early 
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differences are demonstrated by Feinstein (2003), who reported a 13-percentile gap in an 

index of cognitive development at 22 months between children from high and low SES 

families. Similarly, findings from the UK Millennium Cohort revealed a significant 

socioeconomic gradient in children’s development by 3 years, after controlling for a range 

of parental and child characteristics (Doyle et al., 2009). 

A recent meta-analysis reported very small to small significant effects of SES on various 

indicators of child development, including early language development (Letourneau et al., 

2011). The authors reported that significant relationships were almost always explained by 

some combination of additional factors and agree with the conclusions of another meta-

analysis (Sirin, 2005) that the association between SES and development or academic 

achievement is generally moderated by multiple factors at an individual, familial and 

community level. These findings are echoed by Tong, Baghurst, Vimpani, and McMichael 

(2007) who found that although socioeconomic position had an independent effect on 

cognitive function throughout childhood, this relationship was markedly attenuated by 

controlling for maternal IQ and the quality of the home environment.  

Stein et al. (2008) discuss the association of postnatal depression and cognitive 

development in the context of impaired caregiving and low SES. While maternal caregiving 

is considered to be a critical factor in the transmission of risk, not all studies have found the 

link between postnatal depression and caregiving quality. Indeed, there is a significant body 

of research that suggests that the theorised impact of depression on caregiving, and 

consequently on development, is at least partially dependent on socioeconomic factors 

(Lovejoy, Graczyk, O'Hare, & Neuman, 2000, NICHD ECRN, 1999). In their own study, Stein 

and colleagues reported that the adverse effect of postnatal depression on caregiving 

quality was stronger in lower SES families but that there was an independent effect of 

caregiving in both high and low SES groups. These findings suggest that while maternal 

caregiving may be particularly vulnerable to postnatal depression in lower SES settings, the 

subsequent relationship between caregiving and development might not be moderated in 

the same way. 

Overall, the evidence points to a significant role for SES in the relationship between 

postnatal depression, maternal caregiving quality, and infant cognitive development. While 

not fully clear, the findings discussed above reveal another layer of the complex interplay of 

factors that may promote or inhibit child development and highlight the importance of 

considering the role of SES in future research. 
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1.6.3 Maternal education and IQ 

Although sometimes factored into measures of SES, maternal education, IQ and age are 

important independent indicators of infant cognitive development and so will also be 

considered briefly. As indicated in the discussion of SES, parental, and particularly maternal, 

education appears to play an important role in child development. Better educated parents 

are, in general, better equipped to provide nurturing care (Black et al., 2017) and facilitate 

stimulating home environments (Doyle et al., 2009). Higher levels of maternal education 

can also promote child development through reduced risk of maternal depression, better 

child nutritional status, greater knowledge about child development, having higher 

education aspirations for children, and being better able to access and benefit from 

interventions (Walker et al., 2011). Maternal IQ and education are also important indicators 

of the known substantial genetic variation in cognition (Bouchard & McGue, 1981; Davies et 

al., 2011).  

1.6.4 Maternal age 

Older maternal age appears to show a fairly consistent positive influence on offspring 

cognitive outcomes. This effect has been shown throughout infancy and early childhood 

(Saha et al., 2009), middle childhood (Fergusson & Lynskey, 1993; Goisis, Schneider, & 

Myrskyla, 2017), and early adulthood (Fegusson & Woodward, 1999). Maternal age is 

thought to exert its effect through association with a large number of psychosocial 

variables such as higher socioeconomic status and increased educational attainment, which 

have themselves been identified as independent predictors of development (Tearne, 2015). 

Additionally, Barnes, Gardiner, Sutcliffe, and Melhuish (2014) found that positive and 

responsive parenting increased with age, while household chaos and harsh discipline 

decreased with age.  

1.6.5 Parity 

While there is a rich literature exploring the effects of birth order on development, much of 

this research has been criticised for using flawed cross-sectional, between-family designs 

which do not take account of potentially confounding differences between families, such as 

parental IQ or maternal education (Rodgers, 2014). More recent studies have failed to find 

what was previously considered a well-established effect and it has been suggested that 

the association between birth order and development is a methodological illusion (Rodgers, 

Cleveland, van den Oord, & Rowe, 2000). 
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There is some debate over the existence of birth-order effects, with some now arguing that 

the previously well-established evidence was actually the product of poor methodology 

(Rodgers, 2014). However, others have suggested that one reason recent findings have 

been non-significant is that the actual effect is small and that many studies have been 

statistically underpowered (Bjerkdal, Kristensen, Skjeret, & Brevik, 2007). Accordingly, a 

novel study by Kristensen and Bjerkedal (2007) investigated a birth-order effect that 

incorporated biological and social ranks within the family using a large sample drawn from 

Norwegian conscription data. They hypothesised a social interaction effect whereby 

second-born individuals who lost an older sibling, and were thus promoted to first-born 

rank, would score more highly than individuals with a biological or social rank of second-

born. Their findings showed that this was indeed the case, that IQ scores were negatively 

associated with both birth order and social order, and that in adjusted models, the effect of 

biological order was no longer significant after accounting for social order. They argue that 

this provides evidence that the relation between birth order and IQ is dependent on the 

social rank in the family, and not birth order per se. Using a similar, within-family design, 

Barclay (2015) also found birth order effects using Swedish conscription data.  

Although there are a number of theories as to why these birth-order effects may exist, one 

of the more prominent theories is the resource dilution hypothesis. According to this 

theory, lower-birth-order children have an advantage in terms of access to parental 

resource and investment, while higher birth order children may experience decreasing 

amounts of interaction and stimulation from caregivers (Heiland, 2009). In terms of the 

unified model, this effect could be explained in terms of later-born children having reduced 

access to the resource of other-regulation provided by parents. 

1.6.6 Nutrition 

Overall, infant malnutrition represents a significant threat to child development, and 

remains a serious challenge in many developing countries. Black et al. (2017) reported that, 

in 2010, 249.4 million children under the age of 5 were at risk of not achieving their 

developmental potential due to extreme poverty and stunting.  

A number of factors have an important role in promoting healthy brain development 

through adequate nutrition. Maternal nutrition is particularly important during pregnancy 

when sufficient energy and protein supply, essential fatty acids, and various key 

micronutrients are required to facilitate and coordinate normal brain development. Poor 

nutrition, ranging from extreme cases of famine to specific nutrient deficiencies or dietary 
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imbalances, can directly impair brain development and result in adverse 

neurodevelopmental outcomes (Lindsay, Buss, Wadhwa, & Entringer, 2019). In addition to 

observed foetal programming effects on the brain, poor nutrition can also lead to 

intrauterine growth restriction, premature birth and low-birth weight (LBW), each of which 

has been linked to impaired cognitive development (Britto et al., 2017). LBW appears to be 

particularly important, with evidence from both HICs and LMICs demonstrating a significant 

association with infant neurodevelopment. One study in the US found that extremely pre-

term or extremely LBW infants showed cognitive deficits 3 to 6 times higher than normal 

birthweight children at 6 years on a comprehensive battery of neurodevelopmental tests 

(Orchinik et al., 2011), while another study in Sweden found that very LBW children 

demonstrated deficits in reading skills and cognitive performance compared with normal 

birth weight controls at age 7 (Leijon, Ingemansson, Nelson, Wadsby, & Samuelsson, 2016). 

More recently, in a meta-analysis of 19 studies from South Asia, Upadhyay et al. (2019) 

reported that children under 10 years of age with LBW had significantly lower cognitive and 

motor development scores than normal birthweight controls.  

Another key factor cognitive development is breastfeeding, both directly, via improved 

infant nutrition, and indirectly, through its impact on mother-infant bonding. A Lancet 

review and meta-analysis found that breastfeeding was consistently linked with better 

performance on intelligence tests in children and adolescents and reports a significant 

pooled increase in intelligence scores from 16 observational studies (Victora et al., 2016). In 

the Pelotas birth cohort in Brazil, results revealed a dose-response association between 

breastfeeding duration and a number of developmental indicators, including increased child 

intelligence, better educational outcomes, and higher income at the age of 30 years 

(Victora et al., 2015). The importance of breastfeeding has also been shown in the impact 

of interventions that encourage its uptake on cognitive development (Britto et al., 2017). 

1.7: Summary of HIC literature review 

In the broadest terms, this review has synthesised the existing evidence regarding the 

relationship between maternal depression throughout infancy and infant cognitive 

outcomes in HICs. More specifically, this review has examined whether this hypothesised 

effect is more dependent on early postnatal or chronic exposure to maternal depression. A 

timing effect was defined as the effect of single episode of depression occurring within the 

first postnatal year, while chronicity was defined as exposure to multiple or consistent 
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maternal depressive symptoms in the first two to three years of a child’s life. The indirect 

and independent effects of other relevant factors were also discussed and reviewed. 

There is some evidence for the effect of exposure to a single episode of depression in the 

postnatal period.  Findings are inconsistent and many of the reviewed studies utilised small, 

low-risk samples but results do seem to indicate that exposure in the early postnatal period 

(< 3 months) may be more detrimental to development than later exposure. Overall, the 

weight of evidence points toward exposure to chronic depression throughout infancy as a 

more substantial risk to cognitive development. Maternal depression also appears to 

represent a greater risk for male infants than female infants, and findings from a number of 

large studies indicate that this risk is exerted through compromised maternal caregiving. 

While compromised caregiving can have a detrimental impact on the cognitive 

development of both male and female infants, there is evidence that male infants generally 

require a higher level of other-regulation and parental scaffolding to support their 

development that may be lacking in the context of maternal depression.  

There is also some evidence that caregiving is only compromised by maternal depression in 

the context of low socioeconomic status. While high SES can serve to buffer against the risk 

posed by maternal depression, low SES may make both mothers and infants more 

vulnerable and represents the dual-risk of reducing the resources available to the mother 

and increasing the number of competing demands on her time. Finally, there is 

considerable evidence that maternal IQ and education, maternal age, and parity can have 

significant independent effects on infant cognitive development.  

1.8 Focus of the current study 

While studies from HICs are vital in terms of providing a framework that identifies variables 

and relationships of interest that are likely to be influencing infant development in LMICs, it 

cannot be assumed that risk and protective factors are operating in the same way in both 

contexts. As a result, good quality studies are required to firmly establish the scale of need 

and the important aetiological factors relevant to different LMIC settings. Now that a broad 

framework of expectations has been established from the HIC literature, the first part of 

this thesis will focus on an investigation of the impact of early maternal postnatal 

depression and chronic exposure through the first two years of life on infant cognitive 

development in India, and whether factors such as maternal caregiving and infant sex sit in 

the same roles identified in HIC studies. First, a systematic review of studies from LMIC 

settings will be presented to provide a more defined shape to expectations regarding the 
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roles of different risk and protective factors in these settings. Following this, findings from 

the new empirical study in India will be reported and discussed against the backdrop of 

existing the LMIC and HIC literature. 

Specifically, the empirical study will examine the effect of a single episode of depression 

during the postnatal period and then the effect of chronic exposure over the first 2 years of 

an infant’s life on cognitive outcomes at age 2. Contingent on the presence of a main effect 

of maternal depression, the mediating role of maternal sensitivity will also be investigated. 

Otherwise, the interaction between depression and sensitivity will be tested. Based in prior 

evidence of sex-specific effects, the study will explore these effects in the whole sample 

and then for boys and girls separately. Although the other variables discussed may also 

function as moderators of the association, it is beyond the scope of the current project to 

investigate such effects. Accordingly, antenatal depression, SES, maternal education, 

maternal age and parity will be treated as covariates. Concurrent depression will not be 

included as a covariate but will be included in the construction of a chronic depression 

factor. Furthermore, as the study will utilise independently rated observed cognitive 

outcomes, the risk of confounding from concurrent depression is significantly reduced. 

The second part of the thesis will then focus on investigating how the Edinburgh Postnatal 

Depression Scale functions in an urban population in India, relative to an urban population 

in the UK. This will provide a better understanding of how mothers report postnatal 

depression in India and provide invaluable insights regarding how to compare and interpret 

findings from these very distinct cultural contexts. Findings will facilitate understanding at 

two levels, firstly in terms of direct comparisons of latent means, and secondly in terms of 

interpreting the relationships between different risk and protective factors in each setting. 
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Chapter 2: A systematic review of the association between perinatal depression 

and cognitive development in infancy in low- and middle-income countries1. 

2.1 Abstract 

The association between perinatal depression and infant cognitive development has been 

well documented in research based in high-income contexts, but the literature regarding 

the same relationship in low and middle-income countries (LMICs) is less developed. The 

aim of this study is to systematically review what is known in this area in order to inform 

priorities for early intervention and future research in LMICs. The review protocol was pre-

registered on Prospero (CRD42018108589) and relevant electronic databases were 

searched using a consistent set of keywords and 1473 articles were screened against the 

eligibility criteria. Sixteen articles were included in the review, seven focusing on the 

antenatal period, eight on the postnatal period, and one which included both. Five out of 

eight studies found a significant effect of antenatal depression (d = .21-.93) on infant 

cognitive development, while four out of nine studies found a significant effect of postnatal 

depression (d = .17-.47). Although the evidence suggests that LMICs should prioritise 

antenatal mental health care, many of the studies did not adequately isolate the effects of 

depression in each period. Furthermore, very few studies explored more complex 

interactions that may exist between perinatal depression and other relevant factors. More 

high-quality studies are needed in LMIC settings, driven by current theory, that test main 

effects and examine moderating or mediating pathways to cognitive development.  

 
1 Submitted for publication: Bluett-Duncan, M., Kishore, M.T., Patil, D. M., Satyanarayana, V.A., & 
Sharp, H. (pending review). A systematic review of the association between perinatal depression and 
cognitive development in infancy in low- and middle-income countries. PLOS ONE. 
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2.2 Introduction 

The global prevalence of perinatal depression has been estimated at 11.9%, but a recent 

meta-regression has shown a significant difference between high income countries (HICs) 

and low- and middle-income countries (LMICs) (Woody, Ferrari, & Siskind, 2017). According 

to this review, the mean adjusted pooled prevalence of perinatal depression is 11.4% in 

HICs and 13.1% in LMICs. These findings are supported by Fisher et al. (2012) who also 

report that the prevalence of common perinatal mental disorders in LMICs is higher than 

that found in HICs, with weighted mean prevalence reported as 15.9% antenatally and 

19.8% postnatally. Both studies drew data from studies that used a combination of 

diagnostic instruments and symptoms scales. 

2.2.1 Sensitive period for development 

Cognitive development refers to the whole range of mental activities and skills, including 

memory, language, learning, problem solving, perception and social cognition (Kihlstrom, 

2018). During infancy cognition is typically assessed in terms of developmental milestones, 

including motor actions and language skills, and is conceptualised broadly as cognitive 

development, rather than the specific higher order functions, such as executive function 

and complex problem solving, that emerge later (Guerra, Williamson, & Lucas-Molina, 

2012). In view of this, and in view of the developing nature of the literature in LMIC 

settings, this review utilises an inclusive and focused conceptualisation of global infant 

cognitive development that includes early mental, language and psychomotor milestones. 

The perinatal period, and beyond into infancy, has received particular attention in HIC 

research because it represents an important and sensitive stage where children are at their 

most receptive stage of development (Black et al., 2017; Daelmans et al., 2017; Doyle, 

Harmon, Heckman, & Tremblay, 2009). From conception, up until around 3 years, the brain 

exhibits a high level of neural plasticity and rapid synapse formation that enhance the 

capacity of the child to learn and develop (Hannon, 2003). Neural connections are formed 

that affect development throughout the life course and provide the basis for future social, 

emotional and cognitive development (Sameroff, 2010). While this is beneficial for 

development under optimal conditions, adverse life experiences during this time can have 

long-lasting, detrimental effects (Teicher & Samson, 2016).  

2.1.2 High-income settings 

The possible detrimental effects of perinatal depression on infant health and development 

have been well documented in research from HICs. Significant deleterious impacts have 
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been observed in brain development, regulatory behaviours, acquisition of developmental 

milestones and various other behavioural, emotional, and physical outcomes (Glover, 2014; 

Hoffman, Dunn, & Njoroge, 2017; Wachs, Black, & Engle, 2009). In addition, there is a 

significant body of evidence supporting the presence of an association between perinatal 

depression and poor infant cognitive outcomes, summarised in a number of systematic 

reviews and meta-analyses (Beck, 1998; Grace, Evindar, & Stewart, 2003; Kingston, Tough, 

& Whitfield, 2012; Kingston, McDonald, Austin, & Touch, 2015; Liu et al., 2017; Van den 

Bergh et al., 2016). However, although generally significant, effects are generally small and 

long-term effects tend to be confined to high-risk samples and subgroups of infants 

experiencing additional risks, suggesting the presence of a complex interaction of different 

factors, rather than a simple and direct relationship (Graignic-Philippe, Dayan, Chokron, 

Jacquet, & Tordjman, 2014; Murray, Fearon, & Cooper, 2015). As such, developmental 

frameworks have become progressively more complex and HIC research has increasingly 

turned to the investigation of different mechanisms underlying the transmission of risk 

from perinatal depression to impaired infant cognitive development (Goodman & Gotlib, 

1999; Sameroff, 2010). These mechanisms are not the focus of this review, but detailed 

discussion of the relevant processes can be found elsewhere (Murray, Fearon, & Cooper, 

2015; Sameroff, 2010). 

2.1.3 Low- and middle-income settings 

In LMICs, where infants are generally exposed to a larger number and range of adversities, 

the impact of factors such as perinatal depression are likely to be magnified (Britto et al., 

2017). Although depression may act in a similar way regardless of context, the co-

occurrence of additional risk factors in LMICs is anticipated to result in increasingly 

compromised development, relative to that observed in HICs (Black et al., 2017; Walker et 

al., 2007). While a number of broader systematic reviews have included the relationship 

between perinatal depression and cognitive development in LMIC settings (Gelaye, Rondon, 

Araya, & Williams, 2016; Herba, Glover, Ramchandani, & Rondon, 2016; Parsons, Young, 

Rochat, Kringelbach, & Stein, 2012; Stein et al., 2014), there has not yet been a focused 

synthesis of studies on perinatal depression and cognitive development conducted in the 

LMIC context. A recent systematic review of studies examining the impact of perinatal 

mental health on infant neurodevelopment in LMIC settings (Burger, Hoosain, Unger, & 

Neihaus, 2020) included both a wide range of perinatal mental health disorders (e.g. 

schizophrenia, mania, PTSD, anxiety, depression) which may have very distinct effects on 

infant development, and a wide range of child outcomes to age 2 (gross and fine motor, 



64 
 

cognitive, language, behavior and social-emotional development). The narrative synthesis 

therefore did not provide an in-depth evaluation of the evidence for effects of perinatal 

depression per se on cognitive development specifically. The authors concluded “Due to 

heterogeneity of reported types of maternal health disorders and different domains of 

developmental outcomes, it was not possible to draw a definitive conclusion about the 

association between prenatal exposure to maternal mental health and child development” 

(Burger et al., 2020, p.168). 

Finally, Although there now have been a number of individual studies that have explored 

the relationship between perinatal depression and infant cognitive development in LMIC 

settings, the overall literature in this context is not yet well developed and has not been 

synthesised. As such, it is expected that the majority of research identified in this review 

will be focused on investigating the presence of main effects of perinatal depression on 

infant outcomes, rather than on testing the more complex interplay between factors that 

has more recently emerged in the HIC literature. 

2.1.4 Identifying independent effects of depression at different time-points 

An important distinction demonstrated in research from HICs is that depression during the 

antenatal and postnatal periods exert independent effects on development and act on 

development through different mechanisms (Osborne et al., 2018). Accordingly, it is 

important to delineate independent and cumulative effects. In order to establish whether 

there is an independent effect within these distinct periods, studies need to satisfy two 

criteria. Firstly, because the presence of a depressive episode in one period is significantly 

associated with a depressive episode in the other, studies focusing on the influence of one 

period should adequately control for the effects of the other (Norhayati, Hazlina, Asrenee, 

& Emilin, 2015; Rahman & Creed, 2007). Secondly, studies investigating depression in either 

period on later cognitive outcome should account for the effects of concurrent depressive 

symptoms at the time of cognitive testing. Perinatal depression is known to increase the 

likelihood of future episodes of depression so any apparent cognitive impairments may be 

the result of current, rather than prior perinatal symptoms of depression, reflecting either a 

true impact on cognition, when assessed by independent observers, or, more often, a view 

of the child that is distorted by depressive symptoms when cognition is assessed via 

maternal report (Goodman, 2007; Howard et al., 2014; Richters & Pellegrini, 1989).  
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2.1.5 Aims of this review 

The primary purpose of this review was to synthesise the evidence for the independent and 

joint effects of antenatal and postnatal depression on the cognitive development of infants 

aged 0-3 years in LMICs. The strength of the evidence for the independent effects will be 

discussed in terms of whether studies have adequately controlled for concurrent 

depressive symptoms and depressive episodes at other time-points in the perinatal period. 

These findings can then be used to inform recommendations for early intervention and the 

progression of the literature in this area in terms of how studies in LMICs can be designed 

to more effectively test current theory. 

2.3 Materials and Methods 

This research adhered to the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines for systematic review (Moher et al., 2009). A protocol was 

completed prior to the review being carried out and registered on Prospero 

(CRD42018108589). 

2.3.1 Inclusion and exclusion criteria 

Observational studies (prospective, cross-sectional, case-control) were eligible for inclusion 

if they quantitatively assessed the association between maternal depression during 

pregnancy and/or the first 12 months post-birth and cognitive development in infants aged 

0-3 years, and if a) maternal depression was diagnosed through a standardised diagnostic 

interview, or a validated symptom questionnaire or screening tool, b) cognitive 

development was assessed using a direct, validated measure of cognitive or language 

ability, and c) the research was carried out in a LMIC as designated by the World Bank. 

Due to the emerging nature of the literature, this review has leaned toward overinclusion 

of studies, and therefore RCTs were also eligible for inclusion if they a) presented findings 

on the control arm of the study, b) present findings using baseline data, or c) they 

appropriately adjusted for intervention effects in the full sample. No historical time-limits 

were imposed on publication dates. Final searches included studies published in May 2020. 

Studies were excluded if a) depressive symptoms were assessed as part of a general mental 

health assessment from which it was not possible to isolate the effects of depression (e.g. 

SRQ-20), b) they examined specific patient populations (mother or infant) with any physical 

disease or disorder that may impact cognitive development, other than maternal 

depression, c) development was assessed using implied measures of cognition, or d) they 

were case-series’ or case-studies. 
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2.3.2 Definitions 

Perinatal Depression: Defined as a non-psychotic depressive episode of mild to major 

severity that occurs during pregnancy or up to 12 months postnatal (Gelaye et al., 2016), 

diagnosed through standardised diagnostic interviews or validated symptom scales, and not 

restricted to confirmatory clinical diagnoses. 

Infant Cognitive Development: This review utilises an inclusive conceptualisation of global 

infant cognitive development that includes early mental, language and psychomotor 

milestones. 

Low- and Middle-Income Country (LMIC): A country designated as a LMIC by the World Bank 

at the point of data collection. 

2.3.3 Search strategy and study selection 

Eligible studies were identified using electronic and manual searches in October 2018. 

Follow-up searches were completed in May 2020 to ensure that all relevant studies were 

included. PubMed, PsychInfo and CINAHL were identified as the most relevant databases 

and searched for relevant articles. Keywords relating to the research questions were 

identified and an overall search strategy was devised using Boolean operators to combine 

free text and MeSH terms (see Figure 2.3.3 for example). Free text terms were used 

uniformly across searches, but minor alterations were made to tailor MeSH terms 

appropriately to each database. In order to reduce the impact of publication bias, the grey 

literature was also searched via ProQuest. Finally, reference lists of included articles were 

hand-searched to identify any relevant articles not revealed by the electronic search. 

Study selection was completed in two phases. First, title and abstract screening of all 

retrieved articles was completed independently by two reviewers (MBD and DP). Studies 

which were deemed by both reviewers to meet inclusion criteria, or that were unclear, 

were selected for full-text review. Studies that clearly did not meet inclusion criteria were 

excluded at this point. Second, a full-text review of the remaining articles was completed 

independently by both reviewers. Studies that were deemed to meet the inclusion criteria 

at this point were included in the final review. All final decisions were made by consensus 

between the two reviewers. Where studies remained unclear or there were disagreements 

between the two reviewers, articles were referred to a third reviewer (HS or TK) who 

independently reviewed the articles and participated in the group consensus. Reasons for 

exclusion were recorded. 
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Figure 2.3.3: Example search strategy used with PubMed2 

Search #1 
 

((Mothers [Text Word] OR Maternal [Text Word] OR Perinatal [Text Word] OR 
Peripartum [Text Word] OR Prenatal [Text Word] OR Antenatal [Text Word] OR 
Antepartum [Text Word] OR Pregnancy [Text Word] OR Pregnant [Text Word] 
OR Trimester [Text Word] OR Postnatal [Text Word] OR Postpartum [Text Word] 
OR Puerperal [Text Word] OR Puerperium [Text Word] OR post-birth [Text 
Word])) OR (Peripartum [mh] OR Postpartum period [mh:noexp] OR Prenatal 
care [mh] OR Postnatal care [mh] OR Postpartum depression [mh]) 

Search #2  

Depression [Text Word] OR Depressed [Text Word] OR depressive symptoms 
[Text Word] OR Depression symptoms [Text Word] OR affective disorder [Text 
Word] OR depressive disorder [Text Word] OR depression [mh] OR postpartum 
depression [mh] OR depressive disorder [mh] 

Search #3  1 AND 2 

Search #4  

Infant [Text Word] OR Infants [Text Word] OR child [Text Word] OR children 
[Text Word] OR infancy [Text Word] OR baby [Text Word] OR babies [Text 
Word] OR toddler [Text Word] OR Toddlers [Text Word] OR newborn [Text 
Word] OR childhood [Text Word] OR pre-school [Text Word] OR infant [mh] OR 
infant, newborn [mh:noexp] OR child, preschool [mh] 

Search #5 

Cognition [Text Word] OR cognitive [Text Word] OR language [Text Word] OR IQ 
[Text Word] OR intelligence [Text Word] OR memory [Text Word] OR 
perception [Text Word] OR learning [Text Word] OR problem solving [Text 
Word] OR metacognition [Text Word] OR social cognition [Text Word] OR DQ 
[Text Word] OR communication [Text Word] OR executive function [Text Word] 
OR attention [Text Word] OR child development [mh] OR cognition [mh] OR 
intelligence [mh]  

Search #6  4 AND 5 

Search #7  3 AND 6 

Search #8  

low income population [Text Word] OR low income countr* [Text Word] OR 
middle income population [Text Word] OR middle income countr* [Text Word] 
OR low and middle income population [Text Word] OR low and middle income 
countr* [Text Word] OR developing countr* [Text Word] OR developing nations 
[Text Word]  OR third world [Text Word] poverty [Text Word] OR LMIC [Text 
Word] OR LAMIC [Text Word] OR africa [Text Word] OR asia [Text Word] OR 
south america [Text Word] OR central america [Text Word] OR South Asia [Text 
Word] OR middle east [Text Word] OR poverty [mh] OR Asia [mh] OR Africa 
[mh] OR south America [mh] OR central America [mh] 

Search #9  
All countries designated as LMIC by World Bank included here as individual Text 
Words. 

Search #10  8 OR 9 

Search #11  7 AND 10 

2.3.4 Quality assessment 

Study quality was evaluated independently by two reviewers (MBD and DP) using the 

Newcastle-Ottawa Scale (NOS) adapted for cohort studies (Wells et al., 2013). Studies were 

appraised in 3 areas: selection, comparability, and outcome. Each of these had a number of 

 
2 Note: For full details of search strategy for each database see Appendix 3 
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criteria which were scored according to NOS guidelines, producing quality ratings of good, 

fair and poor. Each study was assessed using a standardised form which included 

instructions and clarifications where necessary for applying the scale to the current subject. 

One of the criteria from the “selection” section (“Demonstration that outcome of interest 

was not present at the start of the study”) was not appropriate to the study design in 

question since many aspects of cognitive function cannot be assessed early in the perinatal 

period. However, rather than remove this item and adjust the standardised scoring system, 

it was decided to simply give all the studies a score of zero for this item. Thus, it may be 

that the quality assessments slightly underestimate the quality of each study. Following 

independent review, any disagreements regarding quality were solved by consensus. 

2.3.5 Data extraction  

Data extraction was completed independently by two reviewers (MBD and DP) using a 

standardised data extraction form that was created specifically for this review. Data 

extracted included country/setting, study design, aims/hypotheses, sample size, sample 

characteristics, measurement of exposure, measurement of outcome, perinatal stage at 

exposure, infant age at outcome, statistical approach, confounding variables, mediating or 

moderating variables, and main results (descriptive, unadjusted, adjusted). Following an 

initial piloting phase, data were extracted and compared. Any disagreements were resolved 

by consensus, and any issues that still lacked clarity were referred to HS. Where relevant 

data were missing study authors were contacted to request specific information. 

2.3.6 Analysis 

Extraction included the recording of variables that were defined a priori: socioeconomic 

status, maternal age, maternal education, infant gender, birthweight, intervention (if RCT). 

If meta-analysis had been possible this set would have represented a minimum set of 

adjustment variables to compare the effect size of “adequately” controlled studies and 

“inadequately” controlled studies. In practice, meta-analysis was not possible due to the 

variation between studies in terms of their context and the measurement tools used. 

However, this set of variables were considered when examining patterns in the data 

through narrative synthesis. Articles presenting findings regarding exposure to antenatal 

and postnatal depression were synthesised and discussed separately. 

The adjusted standardised mean difference (d) between depressed and non-depressed 

group was calculated wherever possible. If this was not possible, unadjusted effect sizes 
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were calculated using group means and standard deviations. The strength of the effect size 

can be interpreted as follows: 0.2 = small; 0.5 = medium; 0.8 = large (Lakens, 2013). 

2.4. Results 

16 studies were selected for inclusion in this review (Figure 2.4), 7 with a primary focus on 

antenatal depression, 8 with a primary focus on postnatal depression, and 1 study that 

considered both pre- and postnatal exposure. The majority of studies utilised a prospective-

cohort design (10). A number of Randomised Controlled Trials (6) were also included if they 

reported on data from the control arm of the study or they controlled for the effect of the 

intervention in the final analysis. Finally, there was one study which used a quasi-

experimental design. 

 

2.4.1 Approach to narrative synthesis 

Findings are grouped by perinatal period according to the main focus of each paper. 

Significant results are presented first, followed by non-significant findings. Findings are then 

briefly synthesised in terms of the adherence of each study to the requirements for 

assessing the independent effects of maternal depression within each period and the 

inclusion by each study of the a priori key adjustment variables.  

Figure 2.4: Study flow diagram 
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Unless otherwise stated, beta coefficients given for main effects are unstandardized and 

refer to the change in the number of points scored on a particular measure when a mother 

is depressed, compared to when a mother is non-depressed. Means and standard 

deviations are reported where available. All depression assessments are maternal self-

report unless otherwise stated.   

2.4.2 Summary of antenatal studies 

Table 2.4.2 provides a summary of the key features of the 8 antenatal studies. Antenatal 

studies were conducted in five different countries: four in South Africa and one in each of 

China, Mexico, Ukraine and Vietnam. Exposure to maternal depressive symptoms was 

assessed in four studies by the Edinburgh Postnatal Depression Scale (EPDS) (Cox, Holden, 

& Sagovsky, 1987), twice with the Beck Depression Inventory (BDI-I and BDI-II) (Beck, et al., 

1961, 1996), once with the Symptom Checklist-90-Revised (SC-90-R) (Derogatis & Savitz, 

1999) and once with the Structured Clinical Interview for DSM-IV diagnoses (SCID) (First & 

Gibbon, 2004). Six studies specified that depression was assessed during the 3rd trimester, 

one during the 2nd trimester and one simply stated that the assessment was conducted 

during the antenatal period. The Bayley Scales of Infant Development (BSID) were most 

commonly utilised for assessing infant outcome, with four studies using the BSID-III (Bayley, 

2006) and two studies using the BSID-II (Bayley, 1993). Another study used the Gesell Scale 

(Williamson, Wilson, Lifschitz, & Thurber, 1990) and the remaining study used the Peabody 

Picture Vocabulary Test (PPVT) (Dunn, 1965) and an executive function battery (EF) (Blair, 

Zelazo, & Greenberg, 2005). Age at follow-up ranged from 6-30 months. One study was 

rated as good, six as fair, and one as poor quality, according to the NOS. 

2.4.2.1 Significant findings 

Five out of eight studies found a significant effect of antenatal depression on infant 

cognitive development (see Appendix 3 for full summary of results). Four of these studies 

were fair quality (Donald et al., 2019; Lin et al., 2017; Munoz-Rocha et al., 2018; Tran et al., 

2013) and one was poor quality (Breen et al., 2018).  

Arguably the most methodologically robust study in this review is Tran et al. (2013). 

Although the study only received a quality rating of fair, it was the only study to control for 

both postnatal and concurrent depression. Using a prospective design to assess a sample in 

Vietnam, this study found a small effect of depression in that infants of depressed mothers 

(M = 97.9, S.D. = 14.1) scored lower than infants of non-depressed mothers (M = 100.0, S.D. 

= 12.8, d = 0.15) on the BSD-III. Importantly, the authors demonstrated that a significant   
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Table 2.4.2: 

Key features of antenatal studies 

Key: BDI = Beck Depression Inventory; EPDS = Edinburgh Postnatal Depression Scale; SCL = Symptom Checklist; SCID = Structured Clinical Interview for DSM-IV; BSID = Bayley 

Scales of Infant Development; PPVT = Peabody Picture Vocabulary Test; MDI = Mental Development Index; OS = Operation Span; SS = Silly Sounds; STS = Something’s the Same. 

Authors (Year) Country Design Sample (follow 
up %) 

Exposure 
(Cut-off) 

Exposure 
Timing 

Outcome  Outcome 
Subscales 

Outcome 
Timing 

Study 
Quality 

Bandoli et al., (2016) 
 

Ukraine RCT 754 (45.6) BDI (≥10) 32 weeks 
gestation 

BSID-II  MDI 6 & 12 
months 

Fair 

Breen et al., (2018) 
 

South 
Africa 

Prospective 149 (77.2) BDI-II (≥15) 28-32 weeks 
gestation 
 

BSID-III  Cognitive 
Language 

24 months Poor 

Donald et al., (2019) 
 

South 
Africa 

Prospective 1143 (73) EPDS (>13) 28-32 weeks 
gestation 
 

BSID-III Cognitive 
Language 

24 months Fair 

Lin et al., (2017) 
 

China Prospective 398 (56.5) SCL-90-R 
(N/A) 

28-36 weeks 
gestation 
 

Gesell Scale  Language  
 

24-30 
months 

Fair 

Munoz-Rocha et al., 
(2018) 
 

Mexico Prospective 760 (62.2) EPDS (≥13) 3rd Trimester 
 

BSID-III  Cognitive 
Language 

24-30 
months 

Fair 

Murray et al., (2016) 
 

South 
Africa 

RCT 449 (59.0) SCID (N/A) Antenatal 
period 

BSID-II MDI 18 months Good 

Rotheram-Fuller et al., 
(2018) 
 

South 
Africa 

RCT 1238 (90.0) EPDS (≥13) 26 weeks 
gestation.  
 

Executive 
Function 
Battery  
 
PPVT 

OS 

SS 

STS 

 
N/A 

36 months 
 
 
36 months 

Fair 

Tran et al., (2013) Vietnam Prospective 497 (76.1) EPDS-
Vietnam 
(≥4) 

>28 weeks 
gestation. 

BSID-III  Cognitive 6 months Fair 
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association between depression and cognitive development at 6 months remained after 

controlling for both postpartum and concurrent depressive symptoms (B = -4.80, p < 0.05). 

Lin et al. (2017) also controlled for concurrent depression but not postnatal depression. 

The authors assessed a relatively high SES sample in China using a prospective design. 

Depression was associated with significant deficits in language scores on the Gesell Scale at 

24-30 months (B = -13.18, p = 0.01). Unfortunately, no cognitive composite score was 

reported which means that the findings are not easily comparable with other studies.  

The three other studies that found a significant effect of antenatal depression on cognitive 

outcomes did not account for postnatal or concurrent depression in their analyses and so 

their results need to be interpreted with caution. Outside of this consideration, however, 

all are robust studies and are discussed next.  

Two studies utilised data from the same prospective sample, the Drakenstein Health Study 

in South Africa. Breen et al. (2018) used a nested sub-sample while Donald et al. (2019) 

used data from the whole sample. Interestingly, the two studies used different tools to 

assess antenatal depression, with Breen et al. using the BDI-II and Donald et al. using the 

EPDS. Breen et al. found that, at 24 months, infants of mothers who were depressed scored 

significantly lower on the cognitive subscale of the BSID-III (M = 83.7, S.D. = 6.2) than 

infants of non-depressed mothers (M = 90.0, S.D = 7.8, d = 0.93) and they also scored 

significantly lower on the language subscale (M = 83.8, S.D. = 14.1) than those of the non-

depressed group (M = 87.1, S.D. = 9.9, d = 0.29). In the full Drakenstein Health Study 

sample, Donald et al. reported the unadjusted and adjusted effects of antenatal depression 

on cognitive and language outcomes, also using the BSID-III. Unadjusted bivariate linear 

regression analyses were carried out on the raw scores of the cognitive, receptive language 

and expressive language subscales of the BSID-III for the full sample and after splitting the 

sample by gender. They reported a significant effect of antenatal depression on cognitive 

outcomes in boys only (B = -1.58, p < 0.05), and on expressive language for the full sample ( 

B = -1.06, p < 0.05) and girls only (B = -1.96, p < 0.05). Adjusted analyses revealed a 

significant effect of antenatal depression on cognitive outcomes at 24 months for the full 

sample after adjusting for a comprehensive set of confounders (β = −1.03, p = 0.027, d = 

0.21). Final results for the language subscale were not reported. 

Similarly, Munoz-Rocha et al. (2018) found evidence for a significant effect of antenatal 

depression on both cognitive and language development at 24 months in a Mexican cohort 

study. This study was designed to investigate the role of blood manganese at different 
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points in the development of the foetus and incorporated this into their final models. In the 

first model, which included 3rd trimester blood manganese as a covariate, depression 

during the 3rd trimester was associated with significant deficits in both cognitive (B = -2.40, 

p < 0.01) and language skills (B = -2.47, p < 0.01) assessed by the BSID-III. However, in the 

second model, which excluded antenatal levels of blood manganese but included levels of 

cord blood manganese during birth, the coefficient was of similar magnitude but was only 

marginally significant for both cognitive (B = -2.20, p = 0.06) and language skills (B = -2.17, p 

= 0.08).  

2.4.2.2 Non-significant findings 

The three studies that did not find a significant effect of antenatal depression received 

good (Murray, Cooper, Arteche, Stein, & Tomlinson, 2016) and fair (Bandoli et al., 2016; 

Rotheram-Fuller et al., 2018) quality ratings. 

The key difference between Murray et al. (2016) and many of the others in this review is 

that exposure to antenatal depression was confirmed via diagnostic interview (SCID). In an 

RCT from South Africa the authors first report an unadjusted ANOVA showing a significant 

difference between BISID-II mental development index scores for infants of depressed (M = 

81.4, S.D. = 10.1) and non-depressed mothers (M = 84.8, S.D. = 5.1) (F(1,262) = 4.4, p = 

0.04, d = 0.33). This moderate effect remained significant after adjusting for 2 month (p < 

0.03) and 6 month (p < 0.05) postnatal depression. However, the effect size was attenuated 

and became marginal once intervention, risk and the intervention by risk interaction term 

were included in the final model (F = 3.1, p = 0.08, d = 0.27). Risk was a composite measure 

that included items relating to maternal age, maternal education and SES. Although non-

significant, these findings are indicative of a role for antenatal depression in infant 

cognitive development. 

Rotheram-Fuller et al. (2018) utilised data from an RCT in South Africa that was 

investigating the efficacy of a home visiting intervention carried out by community health 

workers. The sample was split into four groups relating to the period during which 

depression was present: never depressed, antenatal, postnatal, antenatal/postnatal. 

Although this approach does help to isolate the effects of antenatal depression from 

exposure to postnatal and chronic depression, the postnatal depression group was created 

from assessments at 2 weeks and 6, 18 and 36 months, which goes beyond the cut-off of 

12 months defined as the postnatal period in the inclusion criteria for this review. There 

were no significant differences between groups at 36 months on the PPVT or on two of the 
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EF battery tasks. This study did not control for the intervention but have reported that 

there was no effect of the intervention, independently or in combination with maternal 

depressive group, on cognitive outcome. Bonferroni’s method for computing p values and 

confidence intervals was used to account for multiple comparisons. 

Finally, Bandoli et al. (2016) found no evidence of an effect of antenatal depression in an 

RCT based in Ukraine. It is important to note that the authors were also interested in the 

effect of periconceptional alcohol use and so the sample included a higher proportion of 

moderate to heavy drinkers than would normally be found in a general population. 

Subsequently, final models included periconceptional alcohol use as a covariate. The 

authors reported a non-significant effect of exposure to depressive symptoms at 32 weeks 

gestation on BSID-II mental development index scores at 6 months (B =-1.96, p > 0.05) and 

at 12 months (B = -0.16, p > 0.05). There was also no significant mean difference between 

groups when restricted to mothers who had not used alcohol at or around conception at 

either 6 or 12 months. 

2.4.3 Summary of postnatal studies 

Table 2.4.3 provides a summary of the key features of the postnatal studies. Postnatal 

studies were conducted in 8 different countries: two in Bangladesh, and one in each of 

Barbados, Brazil, India, Pakistan, South Africa, Uganda and Vietnam. Exposure to maternal 

depressive symptoms was assessed using the EPDS in three studies, the Centre for 

Epidemiologic Studies Depression Scale (CES-D) (Radloff, 1977) in two studies, and the Zung 

Depression and Anxiety Scale (ZDAS) (Zung, 1965, 1971), the Aga Khan University Anxiety 

and Depression Scale (AKUADS) (Ali, Khan, & Jehan, 1998) and the Mini International 

Neuropsychiatric Interview (MINI) (Sheehan et al., 1998) in one study each. Infant outcome 

was assessed with a wide range of tools. The BSID-II was utilised in three studies and the 

BSID-III in one study. The Mullen Scales of Early Learning (MSEL) (Mullen, 1995), the 

Griffiths Mental Development Scale (Griffiths, 1954), the Early Childhood Development 

Tool (ECD), and the Developmental Assessment Scales for Indian Infants (DASII) (Patni, 

2012), and the executive function battery were all used once. Exposure to depression was 

assessed from 2 months to 12 months and age at follow up ranged for 3 months to 36 

months. Several studies assessed the child at more than one time-point or with more than 

one tool.  
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Table 2.4.3: 

Key features of postnatal studies 

Authors 
(year) 

Country Design Sample 
(follow-up %) 

Exposure 
(cut-off) 

Exposure 
Timing 

Outcome Outcome Subscale Outcome 
Timing 

Study Quality 

Ali et al., 
(2013) 

Pakistan Quasi-
Experimental 

420 (91.6) AKUADS 
(≥17) 

1, 2, 6, 
12, 18, 24 
& 36m 
 

ECD Tool  Cognitive & 
Language 

 

1-12m 
(monthly), 
18, 24, 30 & 
36m 

Poor/Good 

Black et al., 
(2007) 

Bangladesh RCT 346 (63.9) CES-D (N/A) 
 

12m BSID-II  MDI 6 & 12m Fair 

Familiar et 
al., (2018) 

Uganda Prospective 228 (95.6) CES-D (≥16) 6m MSEL  Cognitive 
Composite 

6 & 12m Poor 

Galler et al., 
(2000) 

Barbados Prospective 225 (48.5) ZDAS (≥50) 7w & 6m Griffiths Mental 
Development 
Scale  

Developmental 
Quotient 

7w, 3 & 6m Fair 

Garman et 
al., (2019) 

South Africa RCT-Control 594 (62.8) EPDS (N/A) 2w, 6 & 
18m 

BSID-II  
 
Executive 
Function Battery  

MDI 
 
OS, SS, STS 

18m 
 
36m 

Fair 

Hamadani et 
al., (2012) 

Bangladesh Prospective 488 (100.0) EPDS (≥10) 6w & 6m BSID-II MDI 12m Fair 

Patel et al., 
(2003) 

India Prospective 171 (52.0) EPDS (≥11) 6w DASII  MDI 6m Fair 

Quevedo et 
al., (2012) 

Brazil Prospective 342 (86.5) MINI (N/A) 1-2m BSID-III  Language 12m Good 

Tran et al., 
(2013) 

Vietnam Prospective 497 (76.1) EPDS-
Vietnam 
(≥4) 

8w & 6m BSID-III  Cognitive 6m Fair 

Key: AKUADS = Aga Khan University Anxiety and Depression Scale; CES-D = Centre for Epidemiological Studies – Depression; ZDAS = Zung Depression and Anxiety Scales; EPDS = Edinburgh Postnatal 

Depression Scale; MINI = Mini International Neuropsychiatric Interview; ECD Tool = Early Childhood Development Tool; BSID = Bayley Scale of Infant Development; MSEL = Mullen Scales of Early Learning; 

DASII = Developmental Assessment Scale for Indian Infants; MDI = Mental Development Index; OS = Operation Span; SS = Silly Sounds; STS = Something’s the Same. 
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2.4.3.1 Significant findings 

Out of nine studies reviewed, four found a main effect of postnatal depression (see 

Appendix 3 for full summary of results). One was good quality (Quevedo et al., 2012), two 

were fair quality (Galler, Harrison, Ramsey, Forde, & Butler, 2000; Patel, DeSouza, & 

Rodrigues, 2003) and one was poor quality (Ali, Mahmud, Khan, & Ali, 2013).  

Quevedo et al. (2012) was the only postnatal study to receive a ‘good’ quality rating. Two 

characteristics set this study apart from many of the others. First, the authors took 

concurrent depression into account, and secondly, the authors used a diagnostic interview 

to assess maternal depression. Infants were assessed for language development at 12 

months using the BSID-III and split into 4 groups according to mothers’ depression. Group 

means and unadjusted effect size, with the no depression group used as the reference 

group, are reported in parentheses. The four groups were as follows, none (M = 108.6, S.D. 

= 17.0), postpartum (M = 107.2, S.D. = 16.5, d = 0.07), current (M = 105.9, S.D = 14.1, d = 

0.16) and postpartum/current (97.4, S.D. = 15.4, d = 0.66). Adjusted analyses showed that 

infants of mothers who reported depression had significantly lower language scores (B = -

2.87 p < 0.01, d = 0.17) and post-hoc tests revealed that this effect was only significant for 

the combined postpartum and current depression group. 

All other studies with significant findings did not account for either antenatal or concurrent 

depressive symptoms. Patel et al. (2003) used a case-control design nested within a 

prospective cohort to assess mother-infant dyads in India. When DASII scores were treated 

as continuous, there was a significant difference between the mean cognitive scores of the 

depressed (M = 86.4, S.D = 8.33) and the non-depressed (M = 90.3, S.D. = 9.27, d = 0.44) 

groups. When treated as dichotomous, with scores <85 considered to be at risk for 

developmental delay, infants of postnatally depressed mothers were significantly more 

likely to be delayed than infants of non-depressed mothers (OR = 3.3, p = 0.02). Galler et al. 

(2000) assessed cognitive outcomes using the Griffiths Mental Development Scale in a 

prospective cohort from Barbados. Following a repeated measures analysis of cognitive 

outcomes at 7 weeks, 3 months and 6 months, the authors report a significant effect of 

depression at 7 weeks on cognitive outcomes at 3 months, after adjusting for confounders 

(F(3, 78 ) = 2.09; p < 0.02). Further, although not statistically significant, a similar linear 

relationship was also present between 7-week depression and 6 months cognitive 

outcomes. 
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Finally, Ali et al. (2013) utilised a quasi-experimental approach to assess developmental 

outcomes in Pakistan. Depression was assessed at 1, 2, 6, 12, 18, 24 and 36 months, while 

cognitive and language outcomes were assessed using the ECD every month in the first 

postnatal year and then at 18, 24, 30 and 36 months.  The authors first looked for an 

interaction between PND and infant age on development and followed up on any 

significant interactions with a cross-sectional analysis of the impact of PND at 2, 6, and 12 

months. Infants of depressed mothers were significantly more likely to be delayed at the 6th 

month of follow-up (OR= 3.3 (95% CI: 1.1, 9.9)) and the 12th month of follow-up (OR= 6.8 

(95% CI: 3.0, 15.7)). There was no significant main effect of depression on language. 

2.4.3.2 Non-significant findings 

Five out of nine postnatal studies did not find a significant main effect of postnatal 

depression on cognitive outcomes. Of these five studies, four were fair quality (Black et al., 

2007; Garman, Cols, Tomlinson, Rotheram-Borus, & Lund, 2019; Hamadani et al., 2012; 

Tran et al., 2013) and one was poor quality (Familiar et al., 2018). 

Tran et al. (2013) was the only postnatal study to control for the effects of both antenatal 

and concurrent depressive symptoms. However, unlike the antenatal findings, the authors 

did not find a significant effect of postnatal depression on BSID-III cognitive scores at 6 

months (B = 1.26, p > 0.05). Interestingly, the unadjusted means indicated that infants of 

depressed mothers (M = 102.9, S.D. = 14.1) actually scored higher than infants of non-

depressed mothers (M = 98.5, S.D. = 13.1, d = 0.32). 

Hamadani et al. (2012) found no significant difference in BSID-II mental development index 

scores between infants of mothers depressed at 6 weeks and/or 6 months (M = 99.7, S.D. = 

10.8) and those reporting no depressive symptoms (M = 100.6, S.D = 12.1, d = 0.08) in a 

sample from Bangladesh. Familiar et al. (2018) assessed cognitive outcomes at 6 and 12 

months in a Ugandan sample. Using a repeated measures approach, the authors found no 

main effect of depression on the composite cognitive score (B = -2.39, p = 0.15). 

Garman et al. (2019) utilised data from the same South African RCT as Rotheram-Fuller et 

al. (2018) but drew data from the control arm of the study. Latent growth analysis was used 

to assess the effects of distinct trajectories of maternal depression. Mothers’ depression 

was characterised as chronic low, early postpartum (6m), late postpartum (18m) and 

chronic high (6 & 18m). The authors report that there was no significant effect of early 

postpartum depression (M = 10.2, S.D. = 2.3) compared to the chronic low group (M = 10.1, 

S.D = 3.0, d = 0.08) on BSID-II mental development index scores at 18 months (β = 0.08 p = 
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0.905). There were also no significant effects on any of the tasks that formed the EF battery 

at 36 months (B’s = -0.75, -0.29, -0.11, all p’s > 0.05). Similarly, there were no significant 

effects for any of the other depression groups. It is unclear whether beta coefficients 

reported are standardised or not.   

Finally, Black et al. (2007) used a cross-sectional design to assess mother-infant dyads in 

Bangladesh who were participating in an RCT. Depressive symptoms and cognitive 

outcomes were assessed at 12 months using the CES-D and the BSID-II, respectively. The 

unadjusted main effect of depression was significant (r = -0.14, p < 0.05), but the adjusted 

model, including earlier cognitive development at 6 months, revealed a non-significant 

main effect (B = 0.09, p > 0.05). Although an unadjusted main effect is reported, this may 

reflect the effects of the micronutrients given within the RCT. 

2.4.4 Key adjustment variables in postnatal and antenatal studies 

As already described, only Tran et al. (2013) fully isolated the effects of depression within 

each period by adequately controlling for depression at other relevant time points. Four 

other studies at least partially controlled for either antenatal/postnatal or concurrent 

depression (Lin et al., 2017; Murray et al., 2016; Quevedo et al., 2012; Rotheram-Fuller et 

al., 2018). Overall, the majority of studies demonstrated low adherence to the 

requirements for isolating the effects of a particular episode of depression. This severely 

undermines confidence in the reported findings, particularly with regards to effects of 

postnatal exposure. 

A number of additional “adjustment” variables were identified a priori in order to rule out 

third variable effects with relative confidence, including socioeconomic status, maternal 

age, maternal education, infant gender, birthweight, and intervention (if RCT). Tables 2.4.4a 

and 2.4.4b show which of these variables each study controlled for in their analyses. Only 

Donald et al. (2019) controlled for all of these variables, while Tran et al. (2013) controlled 

for all except infant gender. These two studies stand out as two of the more robust 

included in this review and are the least likely to be presenting results that could be 

confounded by a third variable. All other studies except one (Hamadani et al., 2012) 

included at least two in adjusted analyses. There were no clear patterns that emerged in 

the data with regards to the variables listed above.  
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Table 2.4.4a 

Key a priori adjustment variables identified for antenatal studies. 

Study PND Concurrent 
Depression 

SES Maternal 
Age 

Maternal 
Education 

Infant 
Gender 

Birthweight 

Bandoli et 
al., (2016) 

No No Yes Yes Yes No No 

Breen et 
al., (2018) 

No No No No No No No 

Donald et 
al., (2019_ 

No No Yes Yes Yes Yes Yes 

Lin et al. 
(2017) 

No Yes Yes Yes Yes Yes No 

Munoz-
Rocha et 
al., (2018) 

No No No Yes Yes Yes Yes 

Murray et 
al., (2016) 

Yes No Yes Yes Yes No No 

Rotheram-
Fuller et 
al., (2018) 

No No Yes No Yes No No 

Tran et al., 
(2013) 

Yes Yes Yes Yes Yes No Yes 

 

Table 2.4.4b 

Key a priori adjustment variables identified for postnatal studies. 

Study AND Concurrent SES Maternal 
Age 

Maternal 
Education 

Infant 
Gender 

Birthweight 

Ali et al., 
(2013) 

No N/A No Yes Yes No No 

Black et 
al., (2007) 

No N/A Yes Yes Yes Yes No 

Familiar 
et al., 
(2018) 

No No Yes Yes Yes Yes No 

Galler et 
al., (2000) 

No No Yes Yes Yes No Yes 

Garman 
et al., 
(2019) 

No No Yes Yes Yes No No 

Hamadani 
et al., 
(2012) 

No No No No No No No 

Patel et 
al., (2003) 

No No No No Yes No Yes 

Quevedo 
et al., 
(2012) 

No Yes Yes No Yes Yes Yes 

Tran et 
al., (2013) 

Yes Yes Yes Yes Yes No Yes 
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2.5. Discussion 

This systematic review of 16 studies investigating the association between maternal 

perinatal depression and infant cognitive outcomes in LMICs provides relatively strong 

evidence for an effect of antenatal depression but more inconsistent findings amongst 

postnatal studies. Five out of eight antenatal studies found a prospective negative main 

effect of depression on cognitive outcomes. However, only four out of nine postnatal 

studies found evidence of a prospective negative main effect on, or cross-sectional 

association with, infant cognitive development. While limited in number and mixed in 

design, most studies were of fair to good quality, with only three studies being rated as 

poor. It is important to consider and interpret this pattern of findings in the context of key 

study design features, as well as the size and quality of the evidence base, and the potential 

moderated effects that were not tested. This will be discussed in the following sections. 

2.5.1 Is the perinatal period a sensitive period for cognitive development? 

2.5.1.1 Antenatal depression 

There is fairly consistent evidence of a significant effect of antenatal depression on infant 

cognitive development. All five antenatal studies that used a prospective, observational 

design report a significant effect (d = 0.21 – 0.93) of antenatal depression on infant 

cognitive outcomes (Breen et al., 2018; Donald et al., 2019; Lin et al., 2017; Munoz-Rocha 

et al., 2018; Tran et al., 2013). A quality rating of fair was given to four of these studies, and 

poor to one. Although, these findings echo the conclusions of Van Den Bergh et al. (2016) 

that exposure to various types of stress in utero, including depression, can have lasting 

effects on offspring development, the studies reviewed here actually find a more consistent 

effect of antenatal depression than studies in HICs, where there is a broadly even split 

between those finding a significant effect on cognitive development (Bhang et al., 2016; 

Deave, Heron, Evans, & Emond, 2008; Koutra et al., 2013; Evans et al., 2012; Schechter et 

al., 2017; Skurtveit, Selmer, Roth, Hernandez-Diaz, & Handal, 2014) and those that do not 

(Husain, Cruickshank, Tomenson, Khan, & Rahman, 2012; Ibanez et al., 2015; O’Leary et al., 

2019; Otake et al., 2014; Tse et al., 2010). It is possible that these differences arise because 

antenatal depression is experienced alongside other risk factors more prevalent in LMIC 

settings, such as intimate partner violence or poor nutrition, that may exacerbate foetal 

programming effects (Herba et al., 2016).  

Interestingly, the evidence suggests that the effects of antenatal depression are relatively 

long-term. Four antenatal studies found an effect of depression during the 3rd trimester on 
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cognitive development at 24-30 months. This is an important finding because it is between 

the 2nd and 3rd year that a child’s cognitive ability begins to stabilise and form the 

foundation for future development (Doyle et al., 2009; Feldman & Eidelman, 2009). Thus, 

any impairment at this age is likely to have a lasting effect on child outcomes. This is 

discussed further in section 4.4. 

Concerning the criteria for determining evidence of an independent effect of antenatal 

depression, adherence was generally low in the reviewed studies. One study controlled for 

postnatal depression only (Murray et al., 2016), one controlled for concurrent depression 

only (Lin et al, 2017), and one controlled for both postnatal and concurrent depressive 

symptoms (Tran et al., 2013). One additional study isolated the effects of antenatal 

depression by splitting the sample into groups based on the timing of exposure (Rotheram-

Fuller et al., 2018).  Although representing only a small proportion of the reviewed papers, 

it is worth noting that in all but one of these studies, the effect of antenatal depression 

remained significant even after controlling for postnatal or concurrent depression (although 

the main effect found in Murray et al. (2016) became marginal after including additional 

factors in the model). 

Of particular note are the findings of Tran et al. (2013) who used path analysis to 

simultaneously test the effects antenatal, postnatal and concurrent depression, and report 

that only antenatal depression was a significant predictor of cognitive development. This 

suggests that the impact of antenatal depression on cognitive outcomes cannot be 

accounted for by postnatal or concurrent depressive symptoms. This study also controlled 

for other key factors such as maternal education, SES and infant birthweight, all of which 

have been identified as important factors in a child’s cognitive development (Donald et al., 

2019). Another key study is Donald et al. (2019). Although they did not control for postnatal 

or concurrent depression, they did control for each of the key adjustment variables that 

were identified a priori. By doing this, the authors have ruled out confounding effects from 

relevant third variables, thereby providing a good degree of confidence that the reported 

effect was in fact due to antenatal depression. It is important that these findings are 

replicated in equally well-designed studies. 

All of the studies which did not find a significant main effect of antenatal depression were 

RCTs and this may have influenced results. In fact, this is clearly the case with Murray et al. 

(2016), where the initial significant effect of antenatal depression was attenuated (p = .06) 

after the inclusion of a risk by intervention interaction term in the model. Although neither 
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predicted cognition independently, exploration of the interaction between the two factors 

showed that the intervention improved cognitive performance in low-risk infants. This 

suggests that merely controlling for the effects of the intervention in an RCT may not 

adequately account for more complex interactive effects with other factors.  

In the case of Bandoli et al. (2016), it is pertinent to consider the nature of the sample, 

which consisted of an index group who reported moderate to heavy drinking during the 

periconceptional period, and a control group with low or no exposure to alcohol at that 

point. It is possible that this influenced the results of the study, although there was no 

mean difference in cognitive scores for infants of depressed or non-depressed mothers 

within the control group either. Another consideration is that this study took place in 

Ukraine. Although categorised as a LMIC by the World Bank, Eastern European culture is 

very different from African or Asian culture, where most of the studies in review are drawn 

from, making direct comparisons with other studies more difficult. 

Finally, while Rotheram-Fuller et al. (2018) were able to isolate the effects of antenatal 

depression, they did not actually control for the effects of the intervention. Although the 

authors investigated the effects of the intervention on cognitive development and found 

none, either independently or in interaction with maternal depressive status, it is possible 

that the intervention may have had some undetected influence on results.  

2.5.1.2 Postnatal depression 

Evidence for an independent postnatal effect is far less consistent. Three studies, all rated 

as fair quality, found a significant and negative prospective effect (d = .17 - .47; OR = 3.3 – 

6.8) of postnatal depression (Galler et al., 2000; Patel et al., 2003; Quevedo et al., 2012), 

and one study, rated as poor, found a cross-sectional association (Ali et al., 2013). The 

remaining five postnatal studies, rated poor to fair quality, failed to find any direct 

association between maternal depressive symptoms and cognitive development, although 

three of these were RCT designs. 

Tran et al. (2013) was the only study to control for antenatal and concurrent depressive 

symptoms and they did not find a significant effect of postnatal depression. Another study 

found that postnatal symptoms at 2 months and concurrent symptoms at 12 months did 

not independently predict language outcomes, but that there was an effect of chronic 

exposure to 2-month and 12-month depression (Quevedo et al., 2012). This finding 

illustrates the importance of investigating the effects of concurrent depressive symptoms 

and corresponds to findings from HIC literature that concurrent depressive symptoms may 
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account for the perceived effect of postnatal depression on cognitive outcomes (Sutter-

Dalley et al., 2011).  

Although a recent meta-analysis found a significant but small effect of postnatal depression 

in HICs (Liu et al., 2017), closer inspection of individual studies suggests that the effect is 

generally more apparent and pronounced in high-risk samples (Conroy et al., 2012; Hay et 

al., 2001; Lyons-Ruth, Zoll, Connell, & Grunebaum, 1986; Sharp et al., 1995). Thus, due to 

the higher levels of adversity typically present in LMIC settings, it was expected that the 

effect of postnatal depression would actually be larger, or at least more consistently found. 

Somewhat surprisingly, this was not the case. Rather, findings regarding the influence of 

postnatal depression on cognitive outcomes in LMICs appear to be characterised by the 

same inconsistencies as those from HICs. Although many of the studies controlled for 

variations in a variety of risk indicators within each sample, it was still expected that the 

overall level of risk relative to that found in a HIC would exacerbate any influence of 

postnatal depression. While it is not clear why this was not the case, it is plausible that the 

interaction between individual socio-economic risk factors and maternal depression 

functions differently in LMIC settings (Garman et al., 2019). It is also possible the distinct 

profile of risk in LMIC settings, particularly the severity and co-occurrence of risk factors 

(Britto et al., 2017; Herba et al., 2016), may be exerting such a strong independent effect on 

infant cognition that the unique influence of postnatal depression is not sufficient to 

predict differences in cognitive development.  

It should also be noted that HIC studies have demonstrated that chronic depressive 

symptoms throughout infancy can have a greater impact on a number of domains infant 

development, including cognition, than a single postnatal episode in a variety of high- and 

low-risk cohorts (Brennan et al., 2000; Gueron-Sela et al., 2018; NICHD Early Child Care 

Research Network, 1999; Petterson & Burke-Albers, 2001). In the current review, only two 

studies examined chronic exposure in the postnatal period. While Garman et al. (2019) did 

not find an effect of chronic depression on development, Quevedo et al. (2012) found that 

only exposure to chronic depression predicted poorer language outcomes. This paucity and 

inconsistency highlights chronicity of exposure as an important area of research for future 

studies in LMIC settings. 

2.5.1.3 Moderated effects 

Although the main purpose of this review was to synthesise evidence for a main effect of 

perinatal depression there are a few studies which investigated moderated effects and are 
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worth mentioning briefly. Bandoli et al. (2016) found no main effect of antenatal 

depression but did find that female infants exposed to both peri-conceptional alcohol use 

and antenatal depression performed significantly worse than males exposed to the same. 

Black et al. (2007) also did not find a direct association between postnatal depression and 

change in cognitive skills from 6-12 months. However, there was a significant effect of the 

interaction between depression and infant temperament, with irritable infants of 

depressed mothers showing significant cognitive impairments, while easy-going infants did 

not. These results suggest that children with irritable temperaments may be at additional 

risk for poor development when their mothers are depressed. They also found that 

caregiving was significantly and negatively associated with maternal depression, and that it 

mediated the effect of the depression-temperament interaction on cognitive outcomes. 

This is consistent with HIC literature which has highlighted the dynamic interaction 

between maternal mental health, caregiving and infant temperament (Crockenberg & 

Leerkes, 2003; Murray et al., 2015).  Finally, Ali et al. (2013) found a significant effect of the 

interaction between father’s income and depression, with infants of depressed mothers 

whose fathers earned less than 3500 rupees per month significantly more likely to show 

language delay. This suggests that differing levels of socioeconomic risk within LMIC 

settings play a significant role in determining how detrimental perinatal depression is to 

infant development. Alternatively, paternal income may be an index of paternal education, 

with lower incomes reflecting lower levels of education. Parental education may be linked 

to language development through its impact on the level of cognitive stimulation in the 

home or more directly via heritability effects (Doyle et al., 2009; Kovas et al., 2005).  

2.5.2 Methodological considerations and limitations of reviewed studies 

2.5.2.1 Perinatal depression assessment   

In this review, all but three studies used screening tools to assess maternal depression and 

this may have contributed to a lack of consistency in significant findings. This is because 

symptom questionnaires are more likely to also detect mild or moderate forms of 

depression, which may lead to an overall underestimation of effect of depression on 

development (Kingston et al., 2015). Clinical diagnostic tools focus on symptoms at a level 

that meet diagnostic threshold and are therefore more likely to represent significant 

impairment (Osborne et al., 2019). Unfortunately, there were an insufficient number of 

studies in this review that used a diagnostic interview to draw any conclusions as to 

whether infants of mothers with a clinical diagnosis of depression were any worse off than 

infants of mothers who were assessed using a screening instrument. 
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2.5.2.2 Cognitive development assessment 

Most studies included in the review used measures which generated a standardised 

composite of cognitive functioning as the outcome. However, even between different 

versions of the same measure there may be stark differences in the contributing items. For 

example, the BSID-II composite includes items relating to language, while BSID-III has 

separate cognitive and language subscales. Three antenatal studies and one postnatal study 

examined both cognitive and language development separately using distinct subscales, 

while one study in each period looked exclusively at language development. Two studies 

employed specific measures of executive function rather than broader indices such as 

composite scores.  

One pattern to emerge was the difference in results between studies using the 2nd and 3rd 

editions of the BSID. Across the whole perinatal period the 5 studies which used BSID-III 

found a significant effect of maternal depression on cognitive outcomes, while all 5 of the 

studies which used the older BSID-II did not. Interestingly, one of the primary justifications 

detailed for the changes made in BSID-III was the removal of certain items that may be 

biased in favour of certain racial or ethnic groups (Albers & Grieve, 2007). It is possible that 

these adaptations enhanced the cross-cultural validity of the instrument, leading to a 

greater sensitivity to changes in development in LMIC settings. This idea is further 

supported by the observation that the two studies that used cognitive assessments which 

had been developed specifically for the culture in which they were being used both report 

significant results (Ali et al., 2013; Patel et al., 2003).  

2.5.2.3 Timing of exposure 

Six out of the eight antenatal studies assessed exposure during the 3rd trimester, one did 

not clarify the specific time of assessment, and the other assessed exposure during the 2nd 

trimester. While the fact that five of the 3rd trimester studies found a significant effect does 

suggest that the 3rd trimester is a sensitive period for development, the lack of assessments 

at other points of pregnancy precludes conclusions about timing effects. More work is 

required in this area to investigate whether the effect of antenatal depression varies 

according when it occurs during foetal development. 

There was no distinct pattern of results with regards to the timing of exposure in postnatal 

studies. Exposure was assessed at various points across the first 12 months and there is too 

much variability to conclude that any particular period within this timeframe significantly 

influences the effects of postnatal depression. 



86 
 

2.5.2.4 Confounding variables 

There were no clear patterns that emerged in the data with regards to the key adjustment 

variables, with the exception that studies that controlled for more variables tended to 

report smaller effects. Interestingly, although not one of the key variables identified, only 

one study controlled for the effect of nutrition in their analyses. Nutrition is thought to play 

an important role in cognitive development and so studies in the future should seek to 

include it where possible. One of the major difficulties in comparing the findings of the 

different studies in this review is the wide array of adjustment variables included by 

different authors. The studies reviewed here varied significantly both in the number and 

nature of the variables that were controlled for in analyses. Even where the same variables 

were included, they varied in how they were measured or conceptualised. It is possible that 

these variations contributed to the inconsistency observed in the overall findings. Thus, a 

key recommendation from this synthesis is that it is important to control for a wide array of 

potentially confounding variables, but that researchers should strive to ensure consistency 

between studies in terms of the confounders included and how they are measured. 

2.5.3 Review limitations 

The main limitation of this review is the relatively small number of studies that were eligible 

for inclusion. The main reason for this is that perinatal mental health is very much an 

emerging field in many LMICs. As a result, one of the recurring themes of this review has 

been the statement that more studies are required in certain areas in order to draw firm 

conclusions. Bearing this in mind, the eligibility criteria for inclusion in the review were less 

narrow than may have been applied in a more developed field. One way in which the reach 

of the review was extended was to include RCTs under specific conditions. Although every 

effort was made to ensure that only findings that had not been confounded by the effects 

of any intervention were included in the final synthesis, RCT interventions may have had an 

undetected effect on cognitive development, thereby confounding results and potentially 

adding to the inconsistent findings. When only considering prospective cohort studies, all 

five antenatal studies and three out of six postnatal studies found a significant, negative 

main effect on cognitive outcomes. Although postnatal findings remain inconsistent when 

this restriction is applied, the case for an antenatal effect becomes contextually stronger.  

Another potentially limiting factor is the broad categorisation of LMIC countries. While 

there are clear economic similarities within the countries designated as low- and middle-

income included in this study, there are also very distinct cultural differences between 

them, which could influence the effect of perinatal depression on cognitive development. 
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However, the limited number of studies mean that it would not have been feasible to 

produce a systematic review for each country. Instead, while the heterogeneity amongst 

studies is not ideal, this review was able to draw together a previously disparate collection 

of studies and synthesise what is known and what is lacking in the existing literature. 

Similarly, cognitive outcomes are considered across a relatively heterogenous age ranges 

throughout infancy. Although it is possible that this may have affected results, there were 

no clear patterns in the findings to indicate markedly different effects at distinct ages. 

Additionally, the developmental period that spans infancy is often considered as uniform 

period of accelerated development (Black et al., 2017). 

Although the risk of reporting bias is an ever-present in systematic reviews, the search 

strategy for this review included a systematic search of ProQuest for grey literature in the 

form of unpublished conference abstracts and dissertations. Additionally, the Newcastle-

Ottowa Scale for Cohort Studies was used to assess study quality I number of domains, 

including participant selection and recruitment, sample attrition, and the methods and 

measures of exposure and outcome assessment. Key features identified in each study are 

given in Tables 1 and 2, and all but three studies received a quality rating of fair or good. A 

further limitation is that not all studies published mean scores for the depressed and non-

depressed groups in their sample, and while some authors responded to requests for this 

information, others did not. This meant that even the most rudimentary comparison of 

unadjusted effect sizes could not be carried out. In the future, authors should ensure they 

present this basic descriptive information to aid comparison with other studies.  

2.5.4 Implications for clinical practice and future research 

The results of this review suggest that maternal depression during pregnancy can have a 

significant impact on infant cognitive development in LMIC settings. The importance of 

these findings are underlined by strong evidence from HICs for the continuity of cognitive 

ability from infancy to later life (Fagan, Holland, & Wheeer, 2007; Girault et al., 2018; Rose, 

Feldman, & Jankowski, 2011). The consequences of early cognitive impairments in LMIC 

settings might be even more wide reaching, perpetuating a cyclical pattern of lost potential 

and generational poverty (Daelmans et al., 2017). Despite an increase in the number of calls 

for the prioritisation of perinatal mental health in LMIC settings (Ganjekar, Thekkethayyil & 

Chandra, 2020), it is an area that has typically been neglected in these contexts (Baron et 

al., 2016). This review adds to the call for improved perinatal mental health services that 

will provide mutual benefits to the mother and the child. Research studies in this review 

demonstrated low adherence to the requirements for testing the independent effects of 
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maternal depression during the antenatal and postnatal periods. Given evidence from HICs 

that antenatal and postnatal depression exert independent effects on cognitive 

development, it is important that future studies are designed in a way that allows 

researchers to isolate the effects of each. This can be achieved in two ways. Firstly, studies 

which have explored trajectories of maternal depression or split the sample into groups 

based on episode timing across the perinatal period should be replicated with the purpose 

of isolating independent and cumulative effects of perinatal depression (Garman et al., 

2019, Quevedo et al., 2012; Rotheram-Fuller et al., 2018). Alternatively, a study can control 

for the effects of maternal depression at other relevant timepoints, as demonstrated by 

Tran et al. (2013). 

 Given that the BSID-III was designed to minimise previous cultural bias, the observation 

that significant impairments were more consistently found when using the BSID-III as 

compared to the BSID-II suggest that effects may be sensitive to the choice of instrument. 

This thought is reinforced by the observation that the two postnatal studies which used 

outcome measures designed specifically for their population also found significant effects 

of depression (Ali et al., 2013; Patel et al., 2003) Therefore, an important step in developing 

the LMIC literature will be the selection or development of culturally sensitive measures of 

cognitive development. In addition, due to the existing reliance on screening tools, where 

possible future studies should incorporate designs which facilitate comparisons of the 

effects of the mild-moderate and more severe, clinical levels of depressive symptoms, 

namely. 

Furthermore, while this review highlights the need for more high-quality studies 

investigating main effects, future studies should also look to explore a more complex 

relationship between perinatal depression and cognitive outcomes. In the light of recent 

advances in developmental science, investigations of a simple relationship between the two 

factors, even when controlling for a number of other variables, are inadequate (Sameroff, 

2010). While it is clear that the level of risk is generally higher in LMIC settings, it is not clear 

how the relationship between risk and perinatal depression functions (Garman et al., 2019). 

Rather than simply controlling for possible confounding variables, studies need to 

investigate how variables such as infant temperament, parenting quality, infant gender and 

other key socio-economic indicators influence the relationship between perinatal 

depression and cognitive development (Ahun & Cote, 2018; Goodman & Gotlib, 1999).  
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More specifically, future studies need to be designed to answer questions arising from 

current theories and hypotheses in developmental psychology. A number of theories, such 

as the foetal programming hypothesis (Barker, 2004), the predictive adaptive response 

hypothesis (Bateson, Gluckman, & Hanson, 2014) and the differential susceptibility 

hypothesis (Belsky & Pluess, (2009) are increasingly influencing research in HICs and it is 

important for research LMICs to be similarly driven by current theory. The need for this is 

particularly evident in investigations of the role of postnatal depression, where findings for 

a main effect are very inconsistent. There is now considerable evidence that depression can 

compromise a caregiver’s ability to respond sensitively and contingently to a child, and that 

a child’s temperament can, in turn, influence the quality of the caregiver-child relationship 

and affect how susceptible they are to both positive and negative caregiving practices 

(Crockenberg Leerkes, 2003; Murray et al. 2015). Given the interactional, dynamic nature of 

the factors described above, it is apparent that testing only a simple, direct relationship 

could result in a significant underestimation of the effects of postnatal depression on child 

outcomes.  

2.5.6 Conclusion 

While based on a limited number of studies (n = 16), this systematic review gives valuable 

insight into what is known about the relationship between perinatal depression and infant 

cognitive development in LMIC settings. A key strength of this study is the focus on, and in-

depth exploration of, the effect on cognitive development of perinatal depression alone. 

This contrasts with previous systematic reviews which have focused more broadly on a 

range of mental health disorders and neurodevelopmental outcomes, thereby retaining a 

high degree of novelty and adding considerable value to the existing literature. The findings 

provide a platform for the progression of research in this area by highlighting 

methodological and theoretical improvements that can be made to increase its relevance 

and impact. 

Evidence for a main effect of antenatal depression on cognitive development was quite 

consistent, especially when restricted to prospective studies. There was some evidence that 

this effect is independent of postnatal depression and that effects endure into the child’s 

second and third year. This provides a strong case for the inclusion of screening for 

maternal depression as part of routine antenatal care and for early intervention to be 

implemented in LMIC settings. Evidence for the direct influence of postnatal depression is 

more equivocal at present.  
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Importantly, findings from HICs suggest that the inconsistent findings regarding postnatal 

depression may be the result of its effect being evident in interaction with other factors. 

While there is some evidence of possible moderated effects of postnatal depression on 

cognitive development in LMICs, the majority of studies reviewed did not investigate these 

underlying pathways. The paucity of studies exploring anything more than a direct 

relationship between both postnatal and antenatal depression and cognitive development 

precludes drawing firm conclusions about this.  More high-quality studies are needed in 

LMIC settings, driven by current theory, that test main effects and examine moderating or 

mediating pathways to child cognitive development. 
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Chapter 3: The prospective association between early and chronic postnatal 

depression and infant cognitive outcomes in India. 

3.1 Background 

There is now wide recognition that the time from conception until the child reaches 2 years 

of age is extremely important for development and particularly sensitive to external 

influences (Black et al., 2017). This may confer a developmental advantage or vulnerability 

depending on the environment and experience an infant is exposed to (Tiecher & Samson, 

2016). A common adversity experienced during this period is postnatal depression, with a 

recent meta-analysis reporting a prevalence of 19% in India (Upadhyay et al., 2017). As well 

as predisposing mothers to chronic and recurrent episodes, postnatal depression 

represents a potentially significant adversity for the infant during a particularly vulnerable 

phase that may result in enduring developmental impairments (Fagan et al., 2007; Hoffman 

et al., 2017; Rose et al., 2011, 2012). The association between maternal postnatal 

depression and infant cognitive development has been extensively explored in high-income 

countries (HICs) but research in low- and middle-income countries (LMICs) is far more 

scarce, with only one study on the topic being published in India (Patel et al., 2003). The 

literature has been extensively reviewed in Chapters 1 and 2 so only key findings and 

studies are briefly summarised below.  

As discussed in Chapter 1, in order to remain consistent and facilitate comparison with the 

existing literature, this project utilises an inclusive and focused conceptualisation of global 

infant cognitive development. Additionally, due to the hypothesised interdependent and 

inter-related nature of early cognitive and language milestones (Deak, 2014), both domains 

will be considered, reviewed and examined under the label of ‘cognitive development’. 

3.1.1 Early postnatal versus chronic exposure in HICs. 

HIC research tends to conceptualise exposure to maternal depression during infancy in two 

ways, either as exposure in the period from immediate postpartum to the end of the 

infant’s first year, referred to as an early postnatal, or “timing”, effect or as continued 

exposure across an extended period of time during infancy, referred to as a “chronic” 

effect. In its most simple form, the research question being asked is whether the infant is 

more sensitive to the effects of maternal depression in the early postnatal period to the 

point where a single exposure during this time is equally or more detrimental to a child’s 

development than exposure over a more extended period of time. It should be noted that 

performing a stringent test of a “sensitive period” is extremely challenging and many of the 
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studies reviewed did not do this. Rather, they offer useful indications as to whether such a 

putative sensitive period for the impact of maternal depression on development may exist.  

While there is some evidence for a timing effect of maternal depression in HICs, findings 

are inconsistent. A number of studies did find a significant effect of depression during the 

first year postnatal (Bornstein et al., 2012; Conroy et al., 2012; Kawai et al., 2017; Koutra et 

al., 2013; Lyons-Ruth et al., 1986; Murray, 1992; Perra et al., 2015; Smith-Nielsen et al, 

2016; Whiffin & Gotlib, 1989), but a similar amount did not (Hanley, Brain & Oberlander, 

2013; Kaplan et al., 2014; Keim et al., 2011; Kiernen & Huerta, 2008; Piteo, Yelland & 

Makrides, 2012; Stanley, Murray & Stein, 2004; Stein et al., 2008). There is, however, much 

stronger evidence to suggest that chronic exposure to depression during infancy can impair 

cognitive development, with the majority of studies investigating chronic exposure finding a 

significant effect (Azak, 2012; Brennan et al., 2000; Cornish et al., 2005; Milgrom et al., 

2004; Sutter-Dalley et al., 2012; NICHD Early Care Research Network, 1999; Park et al., 

2018). Only one study found evidence suggesting that the timing of the onset of depression 

was more important than the length of exposure to depression. Sharp et al. (1995) reported 

that, for male infants only, exposure during years 1-4 added no further impairment when 

the child had been exposed to depression in the first year and was not associated with 

impairment when there was no depression reported in the first year.  

3.1.2 Maternal sensitivity as key mediator/moderator. 

A growing body of research has found evidence that sensitive caregiving can be 

compromised by maternal depression (Bernard et al., 2018) and a number of large-scale 

studies have found evidence that impaired sensitivity to non-distress may be a key pathway 

through which maternal depression exerts its effect on child cognitive development, either 

as a mediator or a moderator (Gueron-Sela et al., 2018; Milgrom et al., 2004; NICHD Early 

Care Research Network, 1999). There is also evidence suggesting that male infants are 

more at risk from maternal depression and impaired maternal sensitivity (Azak, 2001; Hay 

et al., 2001; Murray et al., 1993, 1996, 2010; Sharp et al., 1995), alongside evidence 

regarding the roles of a number of additional factors involved in influencing development, 

such as antenatal depression (Glover, 2014), socioeconomic status (Kurstjens & Wolke, 

2001), maternal IQ and education (Walker et al., 2011), maternal age (Barnes et al., 2014) 

and parity (Bjerkedal, 2007). 
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3.2.3 Existing findings from LMIC literature. 

The systematic review of studies conducted as part of this thesis returned results from 9 

studies conducted in LMICs. The review was restricted to studies which explored the effect 

of early postnatal depression. Similar to the HIC literature, findings regarding a timing effect 

were inconsistent, with four studies finding a significant effect of maternal depression in 

the first year postnatal (Ali et al., 2013; Galler et al., 2000; Patel et al., 2003; Quevedo et al., 

2012) and five studies finding no effect (Black et al., 2007; Familiar et al., 2018; Garman, 

Cols, Tomlinson, Rotheram-Borus, & Lund, 2019; Hamadani et al., 2012; Tran et al., 2013). 

The study by Patel et al. (2003), which did find a significant effect of postnatal depression 

on cognitive development at 6 months, was the only one of these studies conducted in 

India. More recently, Thomas et al. (2020) reported finding no significant effect of antenatal 

depression on cognitive or language outcomes at 30 months after adjusting for covariates. 

Although focusing on a different part of the perinatal period, the similarity of the sample, 

also drawn from urban Bangalore, provides important context for the current study. 

Although detailed discussion of any effects beyond the first year postnatal was outside the 

scope of the systematic review, it is worth noting that Garman et al. (2019) did investigate 

the effects of chronic depression beyond the first postnatal year on cognitive outcomes. 

Depressive symptoms were modelled as four trajectories across three timepoints, including 

2 weeks, 6 months, and 18 months. Trajectories were chronic low, early postpartum 

(symptoms peaked at 6 months and then decreased), late postpartum (symptoms low at 6 

month and sharp increase at 18 months) and chronic high (symptoms high at each time-

point). However, the authors did not find a significant effect of any of the trajectories on 

cognitive outcomes assessed using the Bayley Scales of Infant Development at 18 months 

or an executive function battery at 36 months Other than that, there are no studies that the 

author is aware of that investigate the effects of chronic exposure to maternal depression 

on infant cognitive development conducted in LMICs. The majority of studies synthesised 

focused on the main effect of depression and only a few explored more complex 

moderated effects. Only one study considered the role of caregiving (Black et al., 20007) 

and two investigated gender effects (Bandoli et al., 2016; Donald et al., 2019). Furthermore, 

the majority of studies did not control for the effects of antenatal depression, which is a 

significant predictor of postnatal depression (Rahman & Creed, 2007) and has been found 

to have an independent effect on cognitive development operating through a distinct 

mechanism (Osborne et al., 2018). 
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In addition to the covariates listed above that have been highlighted by the HIC literature, 

shared caregiving may play an important role in infant development in the Indian context. 

While the responsibility of caregiving falls primarily on the mother in western contexts 

(Goodman & Gotlib, 1999), in India, which is considered to be a collectivist culture and 

where extended or joint families are far more prevalent, other caregivers such as fathers, 

grandparents, other family members, and even neighbours, are likely to play a more 

important role in child-rearing (Breton, 2019; Chadda & Deb, 2013). Although multiple 

caregivers are often involved in child-rearing in western contexts, their role tends to be 

lesser and is mainly ordered in a serial manner, with one caregiver “swapping” in for 

another at defined points. In contrast, shared caregiving in non-western settings is much 

more fluid and multiple caregivers are often present at the same time, taking turns to 

respond to the infant with no clear place- or time-bound task division (Mesman, Minter & 

Angnged, 2016). This increased frequency and distinct pattern of shared caregiving may 

offer a unique contribution to infant development, either positive or negative, and so it is 

important to consider. Although shared caregiving is not the main focus of the current 

study it is likely to play an important role and so a basic measure pertaining to the presence 

or absence of an alternate caregiver will be included as a covariate. This provides an 

important piece of contextual information that will be considered alongside other factors 

that may be operating in a unique manner in this context, such as an increased level of 

adversity present in LMICs and potential issues of gender bias in India in favour of a 

preference for a male infant (Barcellos, Carvalho, & Lleras-Muney, 2014; Britto et al., 2017). 

3.2.4 Aims of the current study. 

The aim of this study is to further advance the literature regarding the relationship between 

maternal depression and cognitive development during infancy, within the general LMIC 

context and, more specifically, within India. As indicated in Chapter 1, the current thesis 

uses a broad definition of early cognitive development that also includes language 

development. Thus, the term “cognitive development” will be used throughout to refer to 

the overarching focus of this study, but results will also be discussed more specifically in 

terms of the cognitive and language subscales utilised by Bayley Scales of Infant 

Development. The study aimed to examine (i) the effect of exposure to depression during 

the early postnatal period (8 weeks) and (ii) the effect of chronic exposure over the first 

two years of life, while controlling for a number of relevant covariates, including antenatal 

depression. A further aim of the study was to explore sex-specific effects and investigate 

the role of maternal sensitivity to non-distress in this relationship. 
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3.2.5 Study hypotheses. 

1. Exposure to early maternal postnatal depression (8 weeks) will be associated with 

impairments in infant cognitive development at age 2. 

2. Chronic exposure to maternal depression will be associated with significant 

impairments in cognitive development at age 2.  This association will be stronger than 

that of early postnatal depression.  

3. Postnatal and chronic exposure to maternal depression will be associated with 

impaired cognitive development via, or in interaction with, maternal sensitivity to non-

distress, and this will be more pronounced in male infants.  

3.2 Method 

3.2.1 Sample. 

3.2.1.1 Study design 

Participants were mothers and infants taking part in the Bangalore Child Health and 

Development Study (BCHADS), a prospective longitudinal cohort study starting in 

pregnancy and designed to study early risk and protective factors for childhood mental 

health throughout pregnancy and infancy, in India. BCHADS was established as a 

continuation of the Prospective Assessment of Maternal Mental Health Study (PRAMMS). 

Although now considered to be one unified study and typically referred to under the name 

BCHADS, the two studies will be described separately here to give clarity to the recruitment 

process. 

The PRAMM study began in October 2014 and included planned follow-up assessments up 

to 8 weeks postpartum with the aim of examining prenatal mental health and psychosocial 

risk for preterm delivery and low birth weight in India. In 2016, as the result of a 

collaboration between NIMHANS and the University of Liverpool, the PRAMM study was 

extended to include a wider array of assessments up to age 2 and became BCHADS. The 

study was designed to mirror the Wirral Child Health and Development Study (WCHADS) 

wherever possible to allow for parallel measurement, but also included a variety of 

additional measures to ensure comprehensive coverage of the risk and protective factors 

unique to the Indian context. 

3.2.1.2 BCHADS Ethics Statement 

Ethical approval for phases 1 to 5 of BCHADS was granted by the National Institute of 

Mental Health and Neurosciences (NIMHANS) Institutional Ethics Committee (IEC) on 22nd 

June 2013. These phases were solely funded by the ICMR and so did not require UK ethics 
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approval.  Ethical approval for phases 6 to 9 was granted by the NIMHANS IEC on 2nd July 

2015 and by the University of Liverpool ethics committee on 1st March 2016. The letters 

confirming ethical approval for these phases of study are in Appendix 1, Participants gave 

written informed consent for data collection at multiple phases within the BCHADS. 

Information sheets that are relevant to the current thesis are given in Appendix 2. 

3.2.1.3 Study Setting 

Bangalore had an estimated population of 12.34 million in its urban area in 2017 during the 

study period, up from 8.5 million in 2011. It is now the 24th most populous city in the world 

and has a population density of four thousand per square kilometre. The main languages 

spoken include Kannada (38%), Tamil (28%), Telugu (17%), Urdu (13%), Malayalam (3%), 

Hindi (2.5%). About 79% of the population is Hindu, in line with the Indian national average. 

Muslims account for 13% of the population, followed by Christians (6%) and Jains (1%). 

About 10% of residents live in slums. Much of the population growth in Bangalore is due to 

migration from other states. Bangalore Urban also has a very skewed female-male gender 

ratio: 907 women for every 1,000 men, and has the lowest work participation rate among 

women, with just 24% of women working. 50% of Karnataka residents, including those 

living in rural areas, possessed a government Below Poverty Line card for providing benefits 

like social security and health care (National Family Health Survey, 2015). 

The city of Bangalore is divided into nine zones, which are further subdivided into a total of 

198 wards. Permission was obtained from the local municipality, Bruhat Bangalore 

Mahanagara Palike (BBMP), for the recruitment of participants who were registered at the 

Banashakari Urban Primary Health Centre (UPHC), which serves as the Government Referral 

Hospital in the south zone of the Bangalore Urban District. This site was chosen because it 

caters to women from low resource settings and is also reachable within an hour from the 

main study site (NIMHANS). 

3.2.1.4 Recruitment Strategy 

Recruitment to the study took place between July 2014 and May 2016 for the PRAMM 

study, and between May and November 2016 for the additional mothers included in the 

BCHAD study. Expectant mothers living in low-income areas of urban Bangalore were 

eligible for inclusion in the study if they were registered at the Banashankari UPHC. A 

consecutive sample of expectant mothers were approached by research assistants when 

attending appointments at three community antenatal clinics during their first or second 

trimester and screened for inclusion in the study.  Changes in the healthcare system meant 
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that the antenatal visit in the first trimester became non-mandatory from May 2016, and so 

after this date many women could be approached only in their second trimester.  

Screening was conducted by the team of research staff and women who met the criteria 

were invited to participate in the study. Women who had a major mental illness such as 

psychosis or a bipolar disorder, who were identified to have major health complications 

during the current pregnancy or were currently using alcohol or other psychoactive 

substances were excluded from the cohort. 

Informed consent was sought and women who consented to be part of the study were 

recruited to the cohort. Out of the 1048 women approached, 909 women consented to 

participate, 698 at trimester one and 211 trimester two. 84 of these mothers were 

excluded at later time-points in the study: 44 because the pregnancy was high risk or had a 

poor outcome (e.g., miscarriage, medical termination, intrauterine death), 5 because of still 

birth, 24 because of neonatal death (under one month), 6 because of infant death (under 

one year), and 5 because infants were twins. Therefore, 825 women with a mean age of 

23.02 years (SD = 3.5, range 17-39) remained eligible for postnatal follow-up. Full details of 

the sampling process and rate of attrition up to 2 years postpartum are illustrated in Figure 

3.2.1.4.  

3.2.1.5 Assessment phases. 

Assessments reported as part of this project represent a subgroup of a wider assessment 

battery used in BCHADS. Participants were assessed in the antenatal period during 

trimester one (T1: maternal questionnaire), trimester 2 (T2: maternal questionnaire), and 

trimester 3 (T3: maternal questionnaire). Antenatal assessments were conducted at the 

Banashankari UPHC, at the Anganwadi centres in the women’s localities, or in their home, 

based on the participants’ preference.  

After delivery (T4) women received a telephone call from the research assistants to collect 

data about the pregnancy outcomes. Some of the birth outcomes, such as live births, 

Medical Termination of Pregnancy (MTP), miscarriages, Intrauterine Deaths (IUD), neonatal 

deaths and still births, and birth weight were recorded based on medical records. 

Postnatal assessments took place at 6-12 weeks postpartum (T5: maternal questionnaire), 6 

months postpartum (T6: maternal questionnaire, mother-child observation), 12 months 

postpartum (T8: maternal questionnaire, mother-child observation), 24 months postpartum 

(T9: maternal questionnaire, infant cognitive development). Postnatal follow-ups took place 

at the NIMHANS Centre for Wellbeing (NCWB) or at home. 
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Figure 3.2.1.4: Flow chart illustrating the rate of participants and attrition at each follow-up. 

 

3.2.1.6 Sociodemographic characteristics of the cohort at recruitment. 

Of the 825 families who were eligible for follow-up from birth 742 families (89.9%) gave 

data at least once postpartum. The general characteristics of the 83 women who were 

initially recruited, but who were lost to follow up in the postpartum were similar to those of 
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the 742 women who gave data postnatally (Table 3.2.1.6). The two groups of mothers were 

similar on all key demographic details except religion and family type. A significantly higher 

proportion of included mothers reported being Hindu and belonging to joint families. 

Although not significant, the inadequate uptake of antenatal care in the excluded sample 

was substantially higher, indicating that these mothers were generally less engaged with 

healthcare services. Importantly, there was no difference in mean depression at baseline 

between the two groups. The mean age of the mothers who provided postnatal data was 

23.04 (SD = 3.45), 69.7% were educated only up to secondary level, and 11.2% were classed 

as below the poverty line in terms of their socio-economic status. 

Compared to the urban Karnataka population whose data are provided by the 2015-16 

National Family Health Survey (NFHS-4) (IIPS and ICF, 2017), the present cohort is similar in 

terms of education (72% of Karnataka women age 15-49 are literate - i.e. have either 

completed at least standard six or passed a simple literacy test) and religion (75.2% woman 

in the urban areas and 91.3% in the rural areas are Hindu). They were also similar in the 

proportion who were living below the Poverty line (13% of women living in urban areas of 

Karnataka are below the Poverty line). However, women from the BCHADS cohort were less 

likely to be employed at recruitment in pregnancy compared to the proportion employed in 

the general female population of Karnataka (35% aged 15-49). 

  



100 
 

Table 3.2.1.6: Sociodemographic profile of the BCHADS cohort 

Characteristic 

Postnatal 
assessment 
(at least one 

between 8 weeks 
and 2 years) 

NO postnatal 
assessment 

(data provided only in 
pregnancy) 

p 

 (N= 742) (N= 83)  

MOTHER    

Age (M, SD) 23.04 (3.450) 22.92 (3.663) ns 

Education (Up to Secondary) 69.7% 75.9% ns 

SES (LSES/BPL) 11.2% 11.6% ns 

Occupation (Employed) 13.8% 20.7% ns 

Religion    

Hindu 84.1% 75.6% 

.012 Muslim 15.2% 20.7% 

Christian 0.7% 3.7% 

EPDS Depression symptoms at 
recruitment (M, SD) 

2.67 (5.047) 2.91 (4.657) ns 

Parity (Primiparous) 45.5% 48.2% ns 

Antenatal care (Inadequate) 34.0% 46.2% ns 

Family Type    

Nuclear 41.4% 56.6% 

.018 Joint 49.7% 33.7% 

Extended 8.9% 9.6% 

CHILD    

Gender (Male) 50.1% - - 

Term (37-42 weeks) 80.4% - - 

Birth weight - Kg (M, SD) 2.90 (0.534) - - 

Note: - = postnatal data not available; p values calculated using T-tests for continuous variables and χ2 for 
categorical variables.  

3.2.1.7 Assessments used in the current study and missing data. 

This report contains data from women who completed key questionnaires and assessments 

at each assessment phase. Participants were only included if they had full data on each 

relevant measure. The only exception to this was the maternal depression assessments. For 

the creation of the antenatal depression variable, in order to maximise data, depression 

was coded as present if it had been recorded at any time-point in the antenatal period. 

Additionally, maximum likelihood estimation was used to account for any missing time-
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points in the postnatal maternal depression assessments in the creation of the chronic 

depression factor. 

3.2.2 Measures 

3.2.2.1 Maternal measures 

Maternal Depression. Maternal depression was assessed at each phase using the Edinburgh 

Postnatal Depression Scale (EPDS) (Cox, Holden, & Sagovsky, 1987). The EPDS is a 10-item 

Likert scale self-report instrument designed to detect postnatal depression by focusing on 

the cognitive and affective aspects of depression rather than somatic symptoms. It has 

been widely used and validated in a number of settings (Eberhard-Gran et al., 2001; Murray 

& Carothers, 1990). Each item addresses a distinct symptom of postnatal depression and is 

rated using a unique set of response items, scored 0-3. The instrument gives a total score of 

0-30, with a higher score indicating greater distress. A cut-off of ≥13 was validated for 

probable depression by Cox et al. (1987) and is routinely used in western settings. However, 

when applied in different cultural contexts wide variation in psychometric properties has 

been reported, indicating that valid threshold may vary considerably between contexts 

(Gibson, McKenzie-McHarg, Shakespeare, Price, & Gray, 2009). Tran et al. (2002) report 

that thresholds are generally lower in low income settings, and themselves found an 

optimal cut-off of ≥3 in the perinatal period in Vietnam. 

For the purposes of the current study the EPDS was translated into the local language 

(Kannada) following World Health Organisation guidelines for measure translation. Forward 

translation was done by a researcher from the team who was a native speaker of Kannada 

with bilingual proficiency in Kannada and English. The translated version was then reviewed 

by experts in the field to ensure the appropriateness of the terms and phrases used in the 

questions and revisions were made based on their suggestion. This version was then back-

translated to English by a translator with bilingual proficiency (see Appendix 4). The original 

English questionnaire, the translation in Kannada and the back-translated version were 

compared and reviewed to identify any differences and appropriate modifications were 

made. Finally, a pilot study was conducted with 10 pregnant mothers from the target 

population. Final modifications were made to the phrasing of items 1, 2, 4, 5 and 6 based 

on pilot feedback (see Appendix 4). The measure was then tested against diagnoses of 

major depressive disorder using the Mini International Neuropsychiatric Interview 

(Lecrubier et al., 1997). Data suggested the existence of distinct reporting styles between 

the antenatal and immediate postnatal period (8 weeks) and later in infancy (6-24 months), 
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so two separate cut-off scores were validated using independent samples. A cut-off of ≥3 

(sensitivity = 62.5%, specificity = 73.9%) was selected for phases T1-T5 and a cut-off of ≥10 

(sensitivity = 95.2%, specificity = 83.1%) was selected for phases T6-T9. The full details of 

the ROC analyses are reported in Appendix 4.  

Early postnatal depression was measured using the T5 EPDS data only. Those scoring above 

the cut-off were identified as depressed and the data was converted into a binary variable 

(0 = non-depressed, 1 = depressed) for use in analysis.  The chronic depression exposure 

was measured by creating a factor score from categorical EPDS data at T5, T6, T8 and T9, 

using the relevant cut-off at each timepoint.  

Maternal Sensitivity. Maternal sensitivity, defined as the mother’s ability to perceive child 

signals, interpret these signals correctly, and to respond to these signals promptly and 

appropriately (Ainsworth, Bell, & Stayton, 1974), was assessed using a standard 15-minute 

semi-structured play-based procedure adapted from the NICHD mother-infant interaction 

scales at either the 6-month or 12 -month assessment, and coded using the “Qualitative 

Ratings for Parent-Child Interaction at 3-15 Months of Age” (Cox & Crnic, 2003). During the 

first 7-minutes, mothers were asked to play with the infants using a familiar toy or object. 

For the remaining 8-minutes, mothers were given a standard set of toys to play with. Toys 

for the standard set were selected to be broadly parallel to the standard set used in 

western settings but familiar to mothers and infants in India. Assessments were recorded at 

the NCWB unless the participants did not want to attend the centre, in which case they 

were filmed at home. NCWB assessments were filmed using two static video cameras 

placed at different angles to capture facial expressions and interactions as the dyad moved 

around the room. A play mat was positioned in the optimal field of view for the cameras 

and mothers were asked to remain on it where possible. When assessments were 

conducted in at home, researchers recorded assessments using a single portable video 

camera and tripod. 

The NICHD coding scheme provides a wide range of observer-rated dimensions of 

caregiving dimensions, and previous approaches have included creating a composite or 

factor score from multiple scales (NICHD Early Child Care Network, 1999, Gueron-Sela et al., 

2018) or have examined the influence of single scales (McElwain & Booth-LaForce, 2006).  

In this study, only the sensitivity to non-distress rating was used as an indicator of maternal 

sensitivity as this is believed to be most relevant to cognitive development (Cecil et al., 

2017; Murray et al., 2008). Sensitivity to non-distress (SND) captured the extent to which a 
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mother noticed and responded appropriately to the social gestures, expressions, and 

signals of the infant, and how well timed, paced and child centred the interaction was. Each 

scale is coded on a 5-point global impression scale from 1 (not at all) to 5 (highly 

characteristic). Videos were coded by two raters from the local research team who were 

trained to reliability in the coding scheme by a gold standard NICHD rater (IRRs = .86-.89). 

All raters were blind to the depression and socio-demographic status of the mothers. The 

coding scheme for SND can be seen in Appendix 5. 

Covariates: Covariate data were obtained from a socio-demographic questionnaire 

administered at baseline and included socio-economic status (SES), maternal age, maternal 

education, parity and infant gender. In order to control for antenatal exposure to 

depression and to maximise the data available, a dichotomous variable was created that 

merged data from each antenatal timepoint and represents caseness at any point. SES was 

derived from family income and mothers were classified Below Poverty Line/Low-SES 

(<6000 INR per month), Higher Low-SES (HLSES, 6000-11,999 INR per month), Middle-SES 

(MSES, 12,000-30,999 per month) or Higher-SES (HSES, ≥32,000 INR per month). This was 

then collapsed into a dichotomous variable representing BPL/HLSES (55.9%) (1) vs 

MSES/HSES (44.1%) (0) for analyses. Maternal education was classified as the highest 

qualification obtained from the following: Uneducated (4.7%), Primary (13.5%), Secondary 

(52.8%), Pre-University Course (18.3%), Undergraduate (9.3%), Postgraduate (0.9%), 

Professional Course (0.4%). This variable was then collapsed into a dichotomous variable, 

Up to Secondary (0) vs Above Secondary (1). Parity was defined as whether the mother was 

primiparous (0) or multiparous (1) at the time of consent. Data regarding presence of an 

alternate caregiver (ACG) was obtained from a shared caregiving checklist, which requires 

the participant to indicate whether there are any secondary caregivers were involved in 

child-rearing. Data from T6 and T8 was combined to create a dichotomous variable that 

indicated whether there was an ACG present (1) or absent (0) at either postnatal timepoint. 

3.2.2.2 Child measures 

Child Cognitive Development: Child cognitive and language development was assessed at 24 

months using the Bayley Scales of Infant Development (Third Edition) (BSID-III) (Bayley, 

2006). Although it has not been validated in an Indian population, the BSID-III is considered 

as a gold-standard measure of infant development globally and has been widely used in 

low- and middle-income settings (Breen et al., 2018). The tool measures development by 

direct observation across a number of domains, including cognition, receptive language and 

expressive language. The cognitive scale assesses areas including sensorimotor 
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development, exploration and manipulation of objects, object relations, concept formation, 

memory and problem solving. The expressive language scale assesses preverbal 

communication, vocabulary use and morpho-syntactic development, and the receptive 

language scale assesses the child’s ability to recognise sounds and the development of 

verbal comprehension and vocabulary. These scales were administered in the local 

language and scored by research assistants who had been trained by a certified trainer 

from Pearson Academy India. Further training was provided by a clinical psychologist with 

experience using the BISD-III. Research assistants were provided with a video recording of 

the full assessment administered by the clinical psychologist and then conducted two 

assessments under his supervision. Following this, five assessments administered by each 

research assistant were randomly selected to establish inter-rater reliability in relation to 

the domain specific test scores and overall scores. Only when there was 100% agreement 

on the domain specific score and less than 5% of uncertainty in interpreting individual 

items, the research assistants were permitted to carry out the assessments independently. 

Random checks were then carried out throughout the study to ensure assessments were 

being administered to the required standard. 

Following training, each researcher conducted a video-recorded pilot assessment and was 

given feedback on administration and scoring. Raw scores for the cognitive, receptive 

language and expressive language subscales were converted into norm-based scale scores 

(range 1-19, M = 10, SD = 3), and then into two composite scores (M = 100, SD = 15), one 

for the scaled cognitive score and one for the sum of the two language scaled scores. As no 

Indian norm scores for the BSID-III exist, American norms were used for the scoring, a 

practice that has been commonly adopted in the LMIC literature (Breen et al., 2018; 

Quevedo et al., 2012; Tran et al., 2012) 

3.2.3 Analysis plan 

First, in order to create the chronic postnatal depression factor score, the tetrachoric 

correlations between the EPDS data at T5, T6, T8 and T9 were examined and the data were 

modelled as a single latent variable (Chronic Depression) using the gsem command in Stata 

version 14 (Statacorp, 2015). A factor score was then extracted and used for all subsequent 

analyses. This approach uses maximum likelihood estimation to create a factor score for 

each participant that represents the number of depressive episodes present across the four 

timepoints, with a higher score representing more episodes of depression. This approach is 

able to deal with missing data in a robust manner by using the available data to predict 

missing responses. 
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All subsequent analyses were conducted using Statistical Package for Social Sciences (SPSS) 

version 24 for Windows. Continuous variables were checked for normality and transformed 

where necessary. Following transformation, only chronic depression remained marginally 

skewed but was considered acceptable for use as a predictor in multiple linear regression. 

Analyses were conducted independently for testing the associations between cognitive 

development and  exposure to early postnatal and chronic depression, and conducted using 

restricted samples consisting of participants who had complete data for all the included 

variables. Bivariate associations were examined using Pearsons correlations and, where 

appropriate, Spearmans or Tetrachoric correlations. T-tests were also conducted to 

examine differences in outcomes by categorical predictors. Mediation analyses were 

planned in line with study hypotheses but could not be tested due to the lack of main 

effects. Moderation analyses were carried out as planned. Multiple linear regression 

models were constructed separately for each outcome, first in using data from the full 

sample, and then split by gender. Predictors were entered in a series of blocks, with each 

model adhering to the same basic structure. Maternal depression was entered first to test 

its individual unadjusted contribution to development. The second step added the effects 

of the covariates. The third step tested the main effect of sensitivity to non-distress. In the 

final step, the Maternal Depression X Sensitivity interaction term was added. All continuous 

variables were centred prior to creating the interaction terms. 

3.3 Results 

3.3.1 Descriptive statistics. 

Mothers in this study reported rates of probable depression at each time-point that were 

broadly similar to those reported in various meta-analyses (Shorey et al., 2018; Upadhyay 

et al., 2017; Woody et al., 2017). At 8 weeks postpartum, using a cut-off of ≥3, there was a 

prevalence of 19.3%. At 6, 12 and 24 months, using a cut off of ≥10, there was a prevalence 

of 15.4%, 15,8% and 14.4%, respectively. Table 3.3.1 shows descriptive statistics for key 

study variables and present a comparison between the full cohort and the restricted 

samples for the early postnatal and chronic exposure analyses. The early postnatal sample 

was restricted to participants who provided EPDS data at 8 weeks postnatal (T5) and 

provided data for each of the other relevant variables (n = 309). The chronic sample was 

restricted to participants who provided EPDS data for at least 2 postnatal assessments and 

provided data for each of the other relevant variables (n = 395). The chronic sample was 

made up of all 309 participants that made up the early postnatal sample and 86 additional 
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participants who met the criteria for the chronic depression factor of providing EPDS data 

for at least other timepoints. The restricted samples were broadly similar to the full cohort 

that provided data for at least one postnatal assessment. However, in both the early 

postnatal and chronic exposure subsamples, mothers were significantly older, and a higher 

proportion reported experiencing depression in the antenatal period. A higher proportion 

of mothers in both subsamples also reported that an ACG was present at 6 or 12 months. 

3.3.2 Bivariate analysis  

Bivariate associations are presented below. Correlation coefficients will be interpreted as 

follows: <.10 = very weak; .10-.39 = weak; .40-.69 = moderate; .70-.89 = strong; .90-1.00 = 

very strong (Schober, Boer, & Schwarte, 2018). 

3.3.2.1 Early postnatal sample 

Bivariate associations are presented in Table 3.3.2.1a for the early postnatal sample, and in 

Table 3.3.2.1b for boys and girls separately. Note that correlations between categorical 

variables are tetrachoric, which are typically larger than Pearson correlations and thus may 

not be significant at the same magnitude. In the whole early postnatal sample, there was 

no association between early postnatal depression and cognitive development but there 

was a significant but weak negative association with language development. Postnatal 

depression was also positively associated with antenatal depression and parity, indicating 

that mothers with higher EPDS scores at 8 weeks were more likely to report depression 

during pregnancy and more likely to be multi-parous, and negatively associated with 

maternal sensitivity and maternal education, indicating that mothers with postnatal 

depression had lower sensitivity scores and were less likely to have completed education 

beyond secondary level. Cognitive development was not associated with any of the 

covariates, but language development was negatively associated with parity, indicating 

lower scores for infants who were not first-born, and positively associated with gender, 

indicating that girls typically had scores higher than boys. There was also a positive 

association between maternal age and parity, indicating older mothers were more likely to 

be multi-parous, and a negative association between education and child gender, indicating 

that mothers of females children were less likely to have completed education beyond 

secondary level. Finally, there were marginal negative associations between the presence 

of an ACG and both antenatal and postnatal depression, indicating that it was less likely for 

mothers to be above the cut-off for depression when an additional caregiver was present.  
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Table 3.3.1: Comparison of restricted samples used for analyses against full cohort on key study variables 

Measure Full Cohort 

 

Early Postnatal 

Sample 

 (n = 309) 

p Chronic  

Sample 

(n = 395) 

p 

Maternal Age (M, SD) 23.04 (3.45)a 23.44 (3.65) .001 23.42 (3.63) .007 

Education (Up to secondary) 69.7%a 69.9% ns 68.1% ns 

SES (BPL/Upper Lower) 56.5%b 57.3% ns 55.9% ns 

Parity (Primiparous) 45.5%a 42.4% ns 44.3% ns 

ACG (T6 or T8) (Present) 76.0%c 79.9% .008 79.2% .018 

Antenatal Depression (Depressed) 37.5%d 42.7% .036 41.0% .013 

T5 Depression (Depressed) 19.1%e 21.4% ns 21.4% ns 

Chronic Depression (M, SD) -0.003 (0.88)d 0.03 (0.99) ns 0.002 (0.96) ns 

Sensitivity to Non-Distress (M, SD) 2.71 (0.99)f 2.71 (0.96) ns 2.72 (0.99) ns 

Child Gender (Male) 49.4%g 53.4% ns 51.9% ns 

BSID Cognitive (M, SD) 93.90 (8.29)h 93.77 (8.29) ns 93.71 (8.24) ns 

BSID Language (M, SD) 98.34 (11.72)i 97.57 (11.67) ns 97.62 (11.59) ns 

Note – a n = 739; b  n = 616; c n = 587; d n = 741; e n = 538; f n = 513; g = 733; h n = 661; i n = 660; p values calculated using t-tests for 

continuous variables and χ2 for categorical variables.  
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When bivariate associations were calculated for boys and girls separately, neither group 

showed any significant associations between early postnatal depression and either 

cognitive or language development. For boys, postnatal depression was negatively 

associated with maternal education, as it was in the whole sample, and positively 

associated with SES. As SES is reverse coded, this indicates that mothers with a lower SES 

were more likely to report higher levels of postnatal depression. The marginal negative 

association between postnatal depression and the presence of an ACG became significant 

for boys, indicating that lower depressive symptoms were associated with the presence of 

an ACG. Language was positively associated with maternal sensitivity, suggesting that more 

sensitive early caregiving was associated with better language outcomes in boys. Cognitive 

development was not associated with maternal sensitivity but was negatively associated 

with SES (reversed) and the presence of an ACG, and positively associated with maternal 

age. This suggests boys with older mothers or who were in a higher SES performed better, 

while they tended to perform worse in the presence of an ACG. Additionally, a positive 

association was observed between maternal sensitivity and education, and a negative 

association was observed between antenatal depression and maternal age. For girls, both 

cognitive and language development were negatively associated with parity, indicating that 

higher scores on both were associated with being the first-born child. As in the whole 

sample analysis, positive associations were observed in boys and girls between cognitive 

and language development, maternal age and parity, and between postnatal and antenatal 

depression.  
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Table 3.3.2.1a: Bivariate associations between key study variables in early postnatal sample 

 Language 
Early 

PNDa 
ANDb SNDc 

Maternal 

Age 
Education Parity SES ACGd Gender 

Cognitive .51** -.05 -.07 .04 .07 -.03 -.06 -.10 -.01 .01 

Language  -.12* -.09 .06 .03 .00 -.11* -.04 .00 .11* 

Early 

Postnatal 
  .50*** -.13* -.05 -.30** .20* .12 -.21Ϯ -.08 

AND    .02 -.09 .01 -.13 .09 -.19Ϯ -.03 

SND     .03 .04 -.02 .00 .04 .05 

Maternal Age      .00 .46** -.11 -.01 .06 

Education       -.18Ϯ -.17Ϯ .02 -.20* 

Parity        .04 -.13 .06 

SES         -.10 .07 

ACG          -.15 

Note – a Postnatal Depression; b Antenatal Depression; c Sensitivity to Non-Distress; d Alternate Caregiver; * p < .05; ** p < .001; Tetrachoric correlations reported for associations 
between categorical predictors. 
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Table 3.3.2.1b: Bivariate associations between key variables in early postnatal sample separately for boys and girls. Boys (blue) in the top diagonal, girls (green) in the bottom 

diagonal. 

 Cognitive Language 
Early 

PNDa 
ANDb SNDc 

Maternal 

Age 
Education Parity SES ACGd 

Cognitive  .51** -.04 -.02 .08 .16* -.05 .06 -.20** -.17* 

Language .53**  -.14 -.11 .18* .09 -.01 .00 -.15 .00 

Early PND -.07 -.09  .41** -.15 -.04 -.36* .14Ϯ .26* -.32* 

AND -.13 -.07 .61***  .01 -.20* -.01 -.24Ϯ .13 -.23 

SND .00 -.05 -.10 .03  .09 .18** -.01 -.03 .07 

Mat Age -.05 -.05 -.06 .02 -.03  .07 .45** -.10 -.04 

Education .00 .04 -.24 .02 -.08 -.08  -.18 -.20 .06 

Parity -.20* -.25** .29Ϯ .01 -.03 .41** -.16  .05 -.21 

SES .04 .05 -.05 .05 .03 -.13 -.11 .03  -.22 

ACG .17* .02 -.11 -.16 .02 .03 -.05 -.04 .02  

Note – a Postnatal Depression; b Antenatal Depression; c Sensitivity to Non-Distress; d Alternate Caregiver; * p < .05; ** p < .001; Tetrachoric correlations reported for 
associations between categorical predictors.  
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3.3.2.2 Chronic sample 

Bivariate associations are presented in Table 3.3.2.2a for the chronic sample, and in Table 

3.3.2.2b for boys and girls separately. As many of the associations were similar between 

samples, only differences between associations for the chronic and early postnatal datasets 

will be highlighted. Generally, chronic depression showed fewer associations with other 

variables. Unlike the early postnatal sample, there was no association between chronic 

depression and language development. There was also no association between chronic 

depression and maternal sensitivity, maternal education or parity. Associations between 

language development and other variables were generally similar, but there was an 

additional association between, cognitive development and SES, indicating that infants 

from more disadvantaged households tend to score lower on the cognitive subscale at age 

2. There was also no association between maternal education and infant gender, but higher 

maternal education was associated with higher SES. Finally, there was an additional 

negative association between maternal education and parity, and there was no evident 

trend for the presence of an ACG to be associated with chronic or antenatal depression. 

Following a similar pattern, when bivariate associations were calculated separately for boys 

and girls, chronic depression showed fewer significant associations with other variables for 

boys than was evident in the early postnatal sample. However, other than the absence of 

an association between cognitive development and the presence of an ACG, associations 

with cognitive development were similar between samples for boys. SES also appeared to 

be more important in this sample, as it was negatively associated with both maternal 

education and the presence of an ACG. As it is reverse coded this suggests that higher SES 

was related to higher education and an increased likelihood of the presence of an ACG. 

Patterns of association for girls were identical between samples, other than the absence of 

an association between cognitive development and parity in the chronic sample.   
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Table 3.3.2.2a: Bivariate associations between key study variables in chronic exposure sample 

 Language 
Chronic 

Depression 
ANDb SNDc 

Maternal 

Age 
Education Parity SES ACGd Gender 

Cognitive .55** -.04 -.06 .02 .07 .00 -.03 -.11* .02 .04 

Language  -.06 -.05 .07 .02 .04 -.13* -.07 .04 .14** 

Chronic   .23** -.05 -.07 -.05 .03 .01 0.08 -.08 

AND    .00 -.09 .02 -.10 .09 -.12 .10 

SND     .10 .10 -.02 -.01 .04 .02 

Mat Age      .00 .41** -.06 -.03 .04 

Education       -.16* -.24** .08 -.15Ϯ 

Parity        .14Ϯ -.10 .05 

SES         -.16Ϯ .08 

ACG          -.08 

Note – a Postnatal Depression; b Antenatal Depression; c Sensitivity to Non-Distress; d Alternate Caregiver; * p < .05; ** p < .001; Tetrachoric correlations reported for associations 
between categorical predictors. 
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Table 3.3.2.2b: Bivariate associations between key variables in chronic exposure sample separately for boys and girls. Boys (blue) in the top diagonal, girls (green) in the bottom 

diagonal. 

 Cognitive Language 
Chronic 

Depression 
ANDb SNDc 

Maternal 

Age 
Education Parity SES ACGd 

Cognitive  .56** -.03 -.01 .09 .16* .00 .03 -.22** .05 

Language .53**  -.13 -.11 .18* .09 -.01 .00 -.15 .00 

Chronic 

Depression 
-.04 -.05  .19** -.02 -.07 -.11 .00 .05 -.10 

AND -.12 -.06 .26**  .01 -.19** -.02 -.21Ϯ .12 -.22Ϯ 

SND -.05 -.04 -.08 .01  .13 .18** .02 -.04 .06 

Mat Age -.03 -.01 -.06 .01 .07  .01 .46** -.07 -.04 

Education .01 .06 .00 .01 .01 .01  -.20Ϯ -.25* .10 

Parity -.11 -.20** .06 .02 -.07 .36** -.11  .14 0.18 

SES .03 .00 -.02 .07 .02 -.05 -.21Ϯ .15  -.28* 

ACG .11 .01 -.07 -.03 .02 -.02 .04 -.01 -.04  

Note – a Postnatal Depression; b Antenatal Depression; c Sensitivity to Non-Distress; d Alternate Caregiver; * p < .05; ** p < .001; Tetrachoric correlations reported for associations 

between categorical predictors.
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3.3.4 Multivariate analysis 

The effects of early postnatal depression and chronic depression on each outcome were 

investigated independently. Separate linear regression analyses were performed 

investigating each combination of exposure (postnatal or chronic) and outcome (cognitive 

or language) first in the whole sample and then by sex. Both mediation and moderation 

analyses were planned in line with study hypotheses, but the lack of main effect precluded 

testing the mediational models. Therefore, only main and interactive effects were tested. 

Results are presented below.  

3.3.4.1 Early postnatal depression and cognitive development (Table 3.3.4.1) 

Full Timing Sample. In the first step, postnatal depression did not significantly predict 

cognitive development. Postnatal depression remained non-significant after adjustment for 

covariates. None of the included covariates were significant and the overall model was non-

significant (p = .549). In the third step, the main effect of sensitivity to non-distress was 

added. This was non-significant and the block was not a significant improvement to the 

model (p = .494). In the final block, the interaction term between postnatal depression and 

SND was added. The interaction term was non-significant and the step did not represent 

improvement to the model (p = 813). Overall, the model was non-significant and accounted 

for none of the variance in cognitive development (F(10)=.74, p = .688). 

Boys.  Postnatal depression did not significantly predict cognitive development in boys, 

before or after adjusting for covariates. However, both lower SES and the presence of an 

ACG predicted lower cognitive scores. Step 2 represented a significant overall model (p = 

.014). The main effect of SND was added in the third step, was non-significant and did not 

improve the overall model (p = .261). In the final step, the interaction term between 

postnatal depression and SND was included. The interaction term was non-significant and 

did not improve the overall model (p = .792). Overall, the model was significant and 

accounted for 6.1% of variance in cognitive development (F(9)=2.17, p = .027). 

Girls. Postnatal depression was not a significant predictor of cognitive development in girls, 

before or after adjusting for covariates. However, in the second step, multiparity predicted 

poorer cognitive development. Further, in contrast to the findings for boys, there was a 

marginal, positive effect of the presence of an ACG. The overall block failed to reach the 

conventional level of statistical significance (p = .098). In the third block, the main effect of 

SND was entered and was non-significant. This block did not significantly improve the 

overall model (p = .909). In the final block, the interaction term between postnatal 
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depression and SND was entered. This effect was non-significant and the block did not 

improve the overall model (p = .833). The final model was non-significant and accounted for 

2.2% of variance in cognitive development in girls (F(9)=1.36, p = .211).  
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Table 3.3.4.1: Summary of linear regression models predicting cognitive development from early postnatal depression, sensitivity to non-distress, and other covariates 

Cognitive Development 
Full Sample Boys Girls 

b (95% CI) p b (95% CI) p b (95% CI) p 

Step 1       
8-week Maternal Depression -1.04 (-3.30, 1.23) 0.368 -.74 (-3.89, 2.42) .644 -1.42 (-4.72, 1.89) 0.398 

Model Statistics F (1, 307) = .81, 
p = .368, R2- = .00 

F (1, 163) = .21, 
 p = .644, R2 = .00 

F (1, 142) = .72,  
p = .398, R2 = 00 

Step 2       
8-week Maternal Depression -0.52 (-2.97, 1.94) 0.679 -1.05 (-4.31, 2.22) 0.526 0.21 (-3.40, 3.82) 0.908 

Antenatal Depression -1.04 (-3.04, 0.96) 0.306 0.20 (-2.56, 2.95) 0.888 -1.94 (-4.78, 0.91) 0.180 
Maternal Education -0.86 (-2.95, 1.23) 0.418 -1.52 (-4.29, 1.25) 0.281 -0.13 (-3.16, 2.91) 0.934 
Maternal Age 0.12 (-0.16, 0.40) 0.407 0.34 (-0.07, 0.75) 0.103 -0.05 (-0.43, 0.32) 0.780 
SES -1.51 (-3.51, 0.69) 0.121 -3.76 (-6.41, 1.12) 0.006* 0.67 (-1.99, 3.33) 0.620 
Parity -1.41 (-3.51, 0.69) 0.188 -0.31 (-3.24, 2.61) 0.833 -3.11 (-6.00, -0.22) 0.035* 
Alternate Caregiver -0.62 (-2.99, 1.74) 0.603 -4.53 (-8.05, 1.01) 0.012* 2.79 (-0.25, 5.83) 0.072+ 
Child Gender -0.01 (-1.90, 1.88) 0.992 N/A N/A N/A N/A 

Model Statistics F (8, 300) = .86, p = .549, 
 R2 = .00 

F (7, 157) = 2.62, p = .014,  
R2 = .07 

F (7, 136) = 1.77, p = .098,  
R2 = .04 

Step 3       
Sensitivity to Non-Distress 0.34 (-0.64, 1.32) 0.494 0.85 (-0.64, 2.33) 0.261 -0.07 (-1.33, 1.19) 0.909 

Model Change Statistics F (1, 299) = .47, p = .494,  
R2 = .00 

F (1, 156) = 1.28, p = .261, 
 R2 = .07 

F (1, 135) = .01, p = .909, 
 R2 = .03 

Step 4       
Maternal Depression * Sensitivity to 
Non-Distress 

-0.29 (-2.70, 2.12) 0.813 -0.48 (-4.04, 3.09) 0.792 -0.34 (-3.50, 2.82) 0.833 

Model Change Statistics F (1, 298) = .06, p = .813,  
R2 = .00 

F (1, 155) = .07, p = .792,  
R2 = .06 

F (1, 134) = .04, p = .833, 
 R2 = .02 
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3.3.4.2 Early Postnatal depression and language development (Table 3.3.4.2). 

Full Timing Sample. In the first step, postnatal depression was a significant, independent 

predictor of language development (B = -3.37, p = .037). However, this effect became non-

significant after adjusting for covariates. Infants whose mothers were multiparous had 

significantly lower language scores, as did male infants. Overall, the second block was 

significant (p = .049). In the third step, the main effect of sensitivity to non-distress was 

added. This was non-significant and the block was not a significant improvement to the 

model (p = .413). In the final block, the interaction term between postnatal depression and 

SND was added. The interaction term was non-significant and the step did not represent 

improvement to the model (p = .796). Overall, the model was marginally non-significant 

and accounted for 2.1% of variance in language development (F(10)=1.65, p = .092). 

Boys. In the first step there was a marginal, but non-significant negative effect of postnatal 

depression on language development (B = -3.58, p = .077). This effect became non-

significant after adjusting for covariates in the second step. None of the covariates were 

significant predictors of development and the overall block was non-significant (p = .333). 

The main effect of SND was added in the third step and it was found that higher sensitivity 

predicted higher language scores. The improvement to the overall model was significant (p 

= .032). In the final step, the interaction term between postnatal depression and SND was 

included. The interaction term was non-significant and did not improve the overall model (p 

= .517). The final model was non-significant and accounted for 2.6% of variance in language 

development (F(9)=1.48, p = .159). 

Girls. Postnatal depression did not make a significant contribution to language 

development in girls, before or after controlling for covariates. In the second block, infants 

whose mothers were multiparous scored significantly lower on the language scale. The 

overall block was non-significant (p = .115). In the third block, the main effect of SND was 

entered and was non-significant. The block did not significantly improve the overall model 

(p = .514). In the final block, the interaction term between postnatal depression and SND 

was entered. This effect was non-significant and the block did not improve overall model fit 

(p = .660). The final model was non-significant accounted for 2.3% of variance in language 

development in girls (F(9)=1.38, p = .205).  
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Table 3.3.4.2: Summary of linear regression models predicting language development from eary postnatal depression, sensitivity to non-distress, and other covariates 

Language Development 
Full Sample Boys Girls 

b (95% CI) p b (95% CI) p b (95% CI) p 

Step 1       
8-week Maternal Depression -3.37* 

(-6.54, -0.20) 
.037 -3.58 

(-7.55, 0.39) 
.077 -2.78 

(-7.92, 2.35) 
0.285 

Model Statistics F (1, 307) = 4.37, 
 p = 0.037, R2 = .01 

F (1, 163) = 3.16,  
p = .077, R2 = .01 

F (1, 143) = 1.15,  
p = .285, R2 = .00 

Step 2       
8-week Maternal Depression -2.07 (-5.47, 1.33) 0.232 -2.96 (-7.24, 1.31) 0.173 -0.26 (-5.89, 5.36) 0.927 
Antenatal Depression -1.75 (-4.52, 1.02) 0.216 -1.59 (-5.19, 2.01) 0.385 -1.81 (-6.23, 2.62) 0.421 
Maternal Education -0.37 (-3.27, 2.53) 0.802 -1.13 (-4.76, 2.50) 0.539 0.64 (-4.09, 5.39) 0.789 
Maternal Age 0.28 (-0.12, 0.67) 0.166 0.21 (-0.33, 0.75) 0.436 0.36 (-0.23, 0.95) 0.224 
SES -0.67 (-3.32, 1.99) 0.622 -2.82 (-6.28, 0.65) 0.110 1.87  (-2.27, 6.01) 0.373 
Parity -3.58 (-6.50, -0.67) 0.016* -0.72 (-4.54, 3.11) 0.712 -7.14 (-11.64, -2.64) 0.002* 
Alternate Caregiver -0.51 (-3.79, 2.76) 0.758 -1.38 (-5.99, 3.23) 0.555 0.20 (-4.53, 4.93) 0.934 
Child Gender 2.53 (-0.10, 5.15) 0.059* N/A N/A N/A N/A 

Model Statistics F (8, 300) = 1.98, p = .049,  
R2 = .03 

F (7, 157) = 1.15, p = .333,  
R2 = .01 

F (7, 136) = 1.70, p = .115, 
 R2 = .03 

Step 3       
Sensitivity to Non-Distress 0.57 (-0.79, 1.93) 0.413 2.11 (0.19, 4.03) 0.032* -0.65 (-2.60, 1.31) 0.514 

Model Change Statistics F (1, 299) = .67, p = .413,  
R2 = .02 

F (1, 156) = 4.69, p = .032,  
R2 = .03 

F (1, 135) = .43, p = .514,  
R2 = .03 

Step 4       
Maternal Depression * Sensitivity to 
Non-Distress 

0.44 (-2.90, 3.78) 0.796 1.52 (-3.10, 6.13) 0.517 -1.09 (-2.62, 1.75) 0.660 

Model Change Statistics F (1, 298) = .07, p = .796,  
R2 = .02 

F (1, 155) = .42, p = .517,  
R2 = .03 

F (1, 134) = .19, p = .660,  
R2 = .02 
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3.4.3.3 Chronic depression & cognitive development (Table 3.4.3.3). 

Full Chronic Sample.  Chronic depression did not significantly predict cognitive 

development, independently or after adjustment for covariates. In the second step there 

was a marginal effect of SES, with lower SES predicting poorer cognitive scores, but none of 

the other covariates were significant and the overall model was non-significant (p = .309). 

In the third step, the main effect of sensitivity to non-distress was added. This was non-

significant and the block was not a significant improvement to the model (p = .776). In the 

final block, the interaction term between chronic depression and SND was added. The 

interaction term was non-significant and the step did not represent improvement to the 

model (p = 884). Overall, the model was non-significant and accounted for none of the 

variance in cognitive development (F(10)=.69 p = .486). 

Boys. Chronic depression did not significantly predict cognitive development in boys, 

independently or after adjustment for covariates.. In the second step there was a significant 

and negative effect of lower SES and a marginal positive effect of maternal age. Unlike in 

the postnatal model, the presence of an ACG was non-significant but the overall block was 

still significant (p = .029). The main effect of SND was added in the third step, was non-

significant, and did not improve the overall model (p = .258). In the final step, the 

interaction term between chronic depression and SND was included. The interaction term 

was non-significant and did not improve the overall model (p = .182). Overall, the model 

was significant and accounted for 6.1% of variance in cognitive development (F(9)=2.17, p = 

.028). 

Girls. Chronic depression did not significantly predict cognitive development in girls, 

independently or after adjustment for covariates. Unlike the postnatal model, in the second 

step, multiparity did not predict poorer cognitive development. However, although non-

significant, the chronic model shows a similar pattern of findings regarding the presence of 

an ACG, which shows a negative trend for boys and a positive trend for girls. The overall 

block was non-significant (p = .323). In the third block, the main effect of SND was entered 

and was non-significant. The block did not significantly improve the overall model (p = 

.357). In the final block, the interaction term between postnatal depression and SND was 

entered. This effect was non-significant and the block did not improve overall model fit (p = 

.173). The final model was non-significant and accounted for 2.2% of variance in cognitive 

development in girls (F(9)=1.36, p = .288). 
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Table 3.4.3.3: Summary of linear regression models predicting cognitive development from chronic depression, sensitivity to non-distress, and other covariates 

Cognitive Development 
Full Sample Boys Girls 

b (95% CI) p b (95% CI) p b (95% CI) p 

Step 1       
Chronic Maternal Depression -.46 (-1.47, 0.55) 0.372 .00 (-1.44, 1.44) 0.999 -.97 (-2.40, 0.45) .179 

Model Statistics F (1, 393) = .79,  
p = .372, R2 = 00 

F (1, 203) = .00, 
p = 0.999, R2 = .00 

F (1, 188) = 1.82,  
p = .179, R2 = .00 

Step 2       
Chronic Maternal Depression -0.20 (-1.27, 0.86) 0.706 0.16 (-1.31, 1.63) 0.831 -0.49 (-2.01, 1.03) 0.528 

Antenatal Depression -0.76 (-2.50, 0.98) 0.390 0.29 (-2.21, 2.78) 0.817 -1.67 (-4.07, 0.73) 0.172 
Maternal Education -0.35 (-2.14, 1.43) 0.698 -0.59 (-3.10, 1.92) 0.642 0.01 (-2.49, 2.50) 0.997 
Maternal Age 0.20 (-0.05, 0.44) 0.117 0.38 (-0.01, 0.77) 0.053+ 0.05 (-0.26, 0.36) 0.729 
SES -1.60 (-3.27, 0.08) 0.062+ -3.90 (-6.33, -1.46) 0.002* 0.71 (-1.55, 2.98) 0.535 
Parity -1.01 (-2.82, 0.79) 0.270 -0.41 (-3.09, 2.27) 0.763 -1.88 (-4.27, 0.51) 0.123 
Alternate Caregiver 0.14 (-1.18, 2.17)  0.890 -1.77 (-4.84, 1.30) 0.258 1.87 (-0.76, 4.50) 0.162 
Child Gender 0.60 (-1.04, 2.25) 0.472 N/A N/A N/A N/A 

Model Statistics F (8, 386) = 1.18, p = .309,  
R2 = .00 

F (7, 197) = 2.29, p = .029,  
R2 = .04 

F (7, 182) = 1.17, p = .323,  
R2 = .01 

Step 3       
Sensitivity to Non-Distress 0.12 (-0.71, 0.95) 0.776 0.74 (-0.55, 2.03) 0.258 -0.49 (-1.54, 0.56) 0.357 

Model Change Statistics F (1, 385) = .08, p = .776, 
R2 = .00 

F (1, 196) = 1.28, p = .258,  
R2 = .04 

F (1, 181) = .85, p = .357,  
R2 = .01 

Step 4       
Maternal Depression * Sensitivity to 
Non-Distress 

-0.08 (-1.12, 0.96) 0.884 -1.06 (-2.61, 0.50) 0.182 0.94 (-0.41, 2.29) 0.173 

Model Change Statistics F (1, 384) = .02, p = .884,  
R2 = .00 

F (1, 195) = 1.79, p = .182,  
R2 = .05 

F (1, 180) = 1.87, p = .173,  
R2 = .01 
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3.4.3.4 Chronic depression and language development (Table 3.4.3.4) 

Full Chronic Sample. Chronic depression did not significantly predict language development, 

independently or after adjustment for covariates. In the second step, infants whose 

mothers were multiparous had significantly lower language scores, as did male infants. 

Overall, the block was significant (p = .006). In the third step, the main effect of sensitivity 

to non-distress was added. This was non-significant and the block was not a significant 

improvement to the model (p = .324). In the final block, the interaction term between 

chronic depression and SND was added. The interaction term was non-significant and the 

step did not represent improvement to the model (p = .821). Overall, the model was 

significant and accounted for 3.1% of variance in language development (F(10)=2.23, p = 

.013). 

Boys. Chronic depression did not significantly predict cognitive development in boys, 

independently or after adjustment for covariates. In the second step, there was a marginal 

and negative effect of lower SES, but none of the covariates were significant predictors of 

development and the overall block was non-significant (p = .357). The main effect of SND 

was added in the third step and, consistent with the postnatal model, it was found that 

higher sensitivity predicted higher language scores. The improvement to the overall model 

was significant (p = .015). In the final step, the interaction term between chronic depression 

and SND was included. The interaction term was non-significant and did not improve the 

overall model (p = .603). The final model was non-significant and accounted for 2.5% of 

variance in language development (F(9)=1.58, p = .125). 

Girls. Chronic depression did not significantly predict cognitive development in girls, 

independently or after adjustment for covariates. In the second step, infants whose 

mothers were multiparous scored significantly lower on the language scale, indicating that 

the effect found in the full sample is unique to girls. The overall block was not significant (p 

= .124). In the third block, the main effect of SND was entered and was non-significant. The 

block did not significantly improve the overall model (p = .306). In the final block, the 

interaction term between chronic depression and SND was entered. This effect was non-

significant and the block did not improve overall model fit (p = .536). The final model was 

non-significant and accounted for 2.0% of variance in language development in girls 

(F(9)=1.44, p = .174). 
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Table 3.4.3.4: Summary of linear regression models predicting language development from chronic depression, sensitivity to non-distress, and other covariates 

Language Development 
Full Sample Boys Girls 

b (95% CI) p b (95% CI) p b (95% CI) p 

Step 1       
Chronic Maternal Depression -.81 (-2.23, 0.61) .263 -.06 (-1.96, 1.83) 0.948 -1.41 (-3.55, 0.74) 0.197 

Model Statistics F (1, 393) = 1.26,  
p = .263, R2 = .00 

F (1, 203) = .00,  
p = .948, R2 = .00 

F (1, 188) = 1.68, 
p = .197, R2 = .00 

Step 2       
Chronic Maternal Depression -0.19 (-1.66, 1.29) 0.804 0.43 (-1.53, 2.39) 0.667 -0.89 (-3.15, 1.37) 0.437 

Antenatal Depression -1.28 (-3.69, 1.13) 0.297 -1.24 -(4.59, 2.11) 0.467 -0.92 (-4.49, 2.65) 0.612 
Maternal Education 0.65 (-1.82, 3.12) 0.605 0.34 (-3.01, 3.70) 0.840 1.16 (-2.55, 4.86) 0.539 
Maternal Age 0.27 (-0.07, 0.62) 0.113 0.22 (-0.30, 0.73) 0.409 0.30 (-0.16, 0.76) 0.194 
SES -1.24 (-3.57, 1.08) 0.293 -3.17 (-6.42, .09) 0.057+ 0.79 (-2.58, 4.16) 0.645 
Parity -3.67 (-6.17, -1.17) 0.004* -1.93 (-5.51, 1.65) 0.289 -5.39 (-8.95, -1.83) 0.003* 
Alternate Caregiver 0.74 (-2.06, 3.55) 0.602 1.28 (-2.82, 5.39) 0.538 0.19 (-4.43, 2.71) 0.926 
Child Gender 3.30 (1.02, 5.59) 0.005* N/A N/A N/A N/A 

Model Statistics F (8, 386) = 2.73, p = .006,  
R2 = .03 

F (7, 197) = 1.11, p = .357,  
R2 = .00 

F (7, 182) = 1.65, p = .124,  
R2 = .02 

Step 3       
Sensitivity to Non-Distress 0.58 (-0.57, 1.72) 0.324 2.11 (0.41, 3.82) 0.015* -0.81 (-2.38, 0.75) 0.306 

Model Change Statistics F (1, 385) = .98, p = .324,  
R2 = .03 

F (1, 196) = 5.97, p = .015,  
R2 = .03 

F (1, 181) = 1.06, p = .306,  
R2 = .02 

Step 4       
Maternal Depression * Sensitivity to 
Non-Distress 

0.16 (-0.57, 1.73) 0.821 -0.55 (-2.61, 1.52) 0.603 0.63 (-1.38, 2.65) 0.536 

Model Change Statistics F (1, 384) = .05, p = .821,  
R2 = .03 

F (1, 195) = .271, p = .603,  
R2 = .03 

F (1, 180) = .385, p = .536,  
R2 = .02 
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3.5 Discussion 

3.5.1 Summary of main findings 

The present study found a significant, unadjusted, and small negative effect of early 

postnatal depression on language development (d = .29, .01-.56). This effect became 

marginal but remained at a similar magnitude when examined in boys only and was smaller 

and non-significant in girls. However, after adjusting the effects of covariates, neither early 

postnatal nor chronic maternal depression significantly predicted cognitive or language 

development. Maternal sensitivity did predict improved language outcomes in boys only 

but was not associated with cognitive outcomes. There was also no evidence that maternal 

sensitivity moderated the relationship between maternal depression and cognitive or 

language development, either in the full sample or the sex-specific analyses. Some 

interesting sex-specific findings did emerge regarding the covariates. Lower SES predicted 

poorer cognitive outcomes in boys only, while multiparity predicted poorer cognitive and 

language outcomes in girls only. Additionally, the presence of an alternate caregiver 

predicted significantly worse cognitive outcomes for boys, while for girls the association 

was positive, albeit marginally non-significant.  

3.5.2 Comparison of findings regarding early postnatal depression with HIC and LMIC 

literature. 

The systematic review presented in chapter 2 of this thesis revealed inconsistent findings 

regarding the direct relationship between maternal postnatal depression and infant 

cognitive development. Out of the nine studies reviewed, only four found a significant 

effect of depression, and one of these was cross-sectional. Thus, the current finding from 

the multivariate analyses that early postnatal depression did not significantly predict 

cognitive development at 2 years is not entirely unexpected. However, the finding that 

chronic maternal depression over the first 2 years is similarly unrelated to cognitive 

outcomes was more surprising. Although there are far fewer studies that have explored 

chronic exposure to depression in LMIC settings, findings from HIC settings are indicative of 

far more consistent negative effect.  

Interestingly, the finding of a small unadjusted effect of early postnatal depression on 

language subscale scores at 2 years (d = .29) is remarkably similar to the unadjusted effect 

of 0.28 reported by a recent meta-analysis examining the effect of maternal depression on 

cognitive development in a mix of HIC and LMIC settings (Liu et al., 2017), although it 

should be noted that the current findings regarding the cognitive subscale did not show the 

same similarities. Additionally, unlike in the present study, after restricting the meta-
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analysis to a subset of studies that assessed the impact of maternal depression at 6-8 weeks 

postpartum using multivariate analyses, the adjusted effect remained significant, indicating 

a stronger effect of postnatal depression in these studies than in studies which assessed 

depression at a later developmental timepoint.  

There are a number of methodological and sociocultural factors that may influence 

comparisons between the present and previous studies which will now be discussed. 

3.5.2.1 Methodological comparison of studies investigating role of early postnatal 

depression. 

The prevalence of depression in the current sample was highest at 8 weeks (19.3%) and 

decreased slightly but then remained fairly uniform from 6-24 months (14.4-15.8%). These 

rates are not dissimilar to those found in a recent meta-analysis of Indian studies (19%, 

Upadhyay et al., 2017), indicating that the present sample was not atypical of this setting.  

There are only two other empirical studies of a similar nature that have carried out in India. 

Thomas et al. (2020) investigated the effects of antenatal depression in an urban sample 

from Bangalore. Although the exposure is not directly comparable since it was antenatal, 

their sample was also drawn from urban Bangalore and the results were remarkably similar 

to the present study. They reported finding a weak univariate association between 

antenatal depression and language development and that this became non-significant after 

adjusting for covariates. Thus, it is possible that factors specific to urban populations in 

India may be having a greater influence on cognitive development than perinatal 

depression. In the other study, Patel, DeSouza and Rodrigues (2003) recruited a community 

sample from a mix of urban and rural areas in Goa and found that postnatal depression 

assessed at 6 weeks predicted poorer cognitive development in infants at 6 months, after 

controlling for a number of covariates. In addition to sociodemographic differences 

between rural Goa and urban Bangalore, a number of key differences may explain the 

disparity in findings. Firstly, Patel and colleagues assessed cognitive development at 6 

months compared to 24 months in the present study. It is possible that even if 

development is particularly sensitive to external factors during the postnatal period, this 

effect may be short lived. Additionally, it is difficult to reliably measure cognitive 

development at this early age, and any evaluation at this point may not reflect 

developmental changes later in life (Quevedo et al., 2012). This may be because the 

developing brain is sensitive to its environment to the degree that development fluctuates 

significantly over short periods of time and that it is only later in infancy that it settles into a 

more consistent pattern of functioning. 
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In Barbados, Galler, Harrison, Ramsey, Forde and Butler (2000) found a significant effect of 

maternal depression at 7 weeks on cognitive development at 3 months. At 6 months, 

although a similar trend was present, it was no longer significant. Another study in Brazil 

did find a significant effect of depression on language development at 12 months, 

indicating a more long-term effect (Quevedo et al., 2012). However, mothers in this study 

received a clinical diagnosis of depression rather self-reporting symptoms via a screening 

questionnaire, and the effect was strongest when depression was present at both 2 months 

and 12 months. In comparison, each of the LMIC studies that did not find a significant effect 

of early postnatal depression assessed depression at a single time-point using a screening 

questionnaire and, with the exception of Tran et al., (2012), all assessed cognition at 12 

months or later. It may be that mild to moderate postnatal depression can have a short-

term impact on development, but long-term effects are restricted to children of mothers 

with more severe and enduring clinically diagnosed depression. Therefore, in the current 

study it is possible that any short-term effect of early PND may have dissipated by 24 

months and so was undetected.  

There are other differences between the current study and those that found a significant 

effect which may also be responsible for contrasting findings. While the current study used 

the BSID-III, Patel et al., (2003) used the Developmental Assessment Scales for Indian 

Infants (DASII). As the BSID-III has not been validated in India, it is possible that the DASII 

represents a more accurate assessment of cognitive development in this context. However, 

the BSID-III is has been widely used in India and other LMIC settings, and other studies have 

found significant impairments using this tool, including Quevedo et al. (2012). Although the 

current study did not look explicitly at rates of developmental delay, it is worth noting that 

the rates of children identified to be at risk for mild cognitive (6.5%) or language (10.6%) 

delay in this study were substantially lower than the rates found by Patel and colleagues 

(31.4%). This difference may be an artefact of the different tools used, but it could also 

indicate that the Patel sample was generally more high-risk. Socioeconomic status or 

income were not reported so direct comparison of risk is not possible. However, 

assessments were performed in a nested subsample of depressed mothers matched with 

non-depressed controls, resulting a far higher proportion of depressed mothers than is 

typically found in community samples. Therefore it is likely that the level of risk in the 

sample was higher. This approach also generates more extreme comparisons which in turn 

can lead to larger effect sizes than found in traditional community samples (Bernard et al., 

2018). 
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A further point of difference is that the present study controlled for the effects of antenatal 

depression. The lack of control for antenatal depression was highlighted in the systematic 

review as one of the key limitations of the LMIC literature and has important implications. It 

is a critical issue because the presence of antenatal depression may confound the effect of 

postnatal depression (Osborne et al., 2018; Rahman & Creed, 2007), and so the lack of 

control severely undermines confidence in any findings. Thus, it is possible that the effects 

observed in those studies are at least partially due to antenatal, rather than postnatal, 

effects. This point is emphasised by the fact that the only study in the review that did not 

find a significant effect at 6 months also was the only study to control for the effects of 

antenatal depression (Tran et al., 2012). However, in contrast to Tran et al. (2012) who 

reported that antenatal depression was associated with poorer cognitive development, the 

present study did not find evidence of a significant association between antenatal 

depression and cognitive development, either in the bivariate or multivariate analyses. 

Thus, it is unlikely that controlling for antenatal depression had the same effect in the 

current study. 

There is a similar pattern in HIC research, although not quite as clearly delineated. Three 

out of four prospective studies found significant effects of postnatal depression on 

cognitive outcomes in the first 12 months. Two of these assessed depression using a clinical 

interview, with one finding an effect at 12 months (Perra et al., 2015) while the other 

reported an effect at 4 months that had dissipated by 13 months (Smith-Nielsen et al., 

2016). A third study found an effect of self-reported depression on cognitive development 

at 12 months in very high-risk sample (Lyons-Ruth et al., 1986). None controlled for the 

effects of antenatal depression, although Perra et al. (2015) did account for past history of 

depressive illness. Findings regarding the long-term effects of self-reported depression 

were less consistent, although more studies reported a lack of significant association 

beyond 12 months (Kiernen & Huerta, 2012; Piteo, Yelland, & Makrides, 2012; Stein et al., 

2008) than reported a significant association (Kawai et al 2017; Koutra et al., 2013). Both 

studies which grouped mothers using a clinical diagnosis found a significant long-term 

effect (Conroy et al., 2012; Murray, 1992). 

3.5.3 Methodological comparison of studies investigating the role of chronic depression. 

Very few studies have explored the impact of chronic exposure to depression in LMICs and 

so there is very little the present results can be compared to in this context. Quevedo et 

al.’s (2012) study has already been discussed and the key difference has been highlighted in 

terms of the inclusion of a clinical diagnosis. However, whether depression being present at 
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2 months and 12 months can be considered chronic is questionable. In the only other study, 

depression was assessed using the EPDS at 2 weeks, 6 months and 18 months (Garman et 

al., 2019). Symptoms were modelled as trajectories, including early postpartum (2 weeks), 

late postpartum (18 months) and chronic high. The authors did not find any significant 

effect of chronic depression on cognitive outcomes assessed by BSID-II at 18 months or an 

executive function battery at 36 months. Although the use of trajectories differs from the 

present use of a factor score, there are broad similarities in the number and timing of 

depression assessments, as well as the later age at which cognition was assessed.  

Conversely, almost all HIC studies that investigated chronic symptoms of depression found 

a significant deleterious impact on cognitive development. These findings stand in stark 

contrast to the present study but also contribute to an increasingly consistent pattern. 

Several key methodological features stand out that are likely to be driving disparities. 

Firstly, the use of a clinical diagnostic measure of depression was common to almost all 

studies (Azak, 2012; Cornish et al., 2005; Milgrom, Westley, & Gemmill, 2004; Park, Brain, 

Grunau, Diamond, & Oberlander, 2018). As already discussed, this approach is likely to yield 

groups of mothers with more severe depression than groups demarcated by a cut-off score 

on a screening questionnaire. In addition, two of these studies recruited parallel groups of 

clinic referred and healthy control mothers (Azak, 2012; Milgrom et al., 2004), an approach 

likely to yield larger effect sizes (Bernard, et al., 2018).  

The frequency of depression assessments and the conceptualisation of chronicity are also 

important features of the HIC studies. Differences in approach between the present study 

and the HIC studies are not as pronounced in this area but combined with the use of 

diagnostic measures speak to the resolution required to detect significant effects. For 

example, there are two studies which used screening questionnaires exclusively. In one, the 

CES-D was administered at five points in the first 3 years (NICHD Early Child Care Research 

Network (ECRN), 1999). Mothers were only included in the chronic group if they scored 

above the cut-off score on at least four assessments. In the other study, the EPDS was 

administered at six time-points across the first 2 years, but chronicity was conceptualised as 

the mean EPDS score across follow-up (Sutter-Dalley, et al., 2011). The former found a 

significant effect of chronicity, while the latter did not, indicating that the use of a clinically 

relevant cut-off created a more severely group of depressed mothers than using a mean 

score. This example illustrates how sensitive results can be to methodological approaches. 

Although the present approach of creating a factor score from EPDS assessments at four 

time-points is sufficiently robust, it is less strict than the NICHD ECRN approach, which had 
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more assessment points and very demanding criteria for inclusion in the chronic group. 

These factors, in addition to the absence of a clinical diagnosis and the distinct cultural 

context, may be responsible for the disparity between the findings reported here and those 

reported by the NICHD ECRN (1999). 

3.5.4 When are differences in cognitive development predicted by maternal depression? 

By drawing together the findings from HIC and LMIC studies discussed above with the 

findings from the present study, a consistent picture can be seen to emerge. Clearly 

differences are most often detected when depression is diagnosed using a clinical 

diagnostic measure rather than a screening questionnaire. Chronic exposure does 

exacerbate the effects of maternal depression on cognitive development, but generally only 

when that depression is at a clinical level. This is illustrated by findings from the present 

study and by other studies in both LMIC and HIC settings (Garman et al., 2019; Sutter-Dalley 

et al., 2011) which found no effect of chronic depression assessed using screening 

questionnaires. The only apparent exception to this is the NICHD ECRN (1999) study, whose 

intensive approach both to assessment frequency and conceptualisation of chronicity 

somewhat sets them apart. Mild-moderate early postnatal or chronic depression, then, 

does not appear to impair infant cognitive development. While this is good news in that it 

means these children may not be at a developmental disadvantage, there should also be 

some caution. Screening tools, such as the Edinburgh Postnatal Depression Scale, are very 

common in both HIC and LMIC research, mainly due to their advantages in terms of ease 

and speed of administration, particularly in larger samples. It is, therefore, possible that this 

reliance on screening tools is precluding investigation of the true effects of more severe 

depression and as a result, potentially harmful effects of depression in LMIC settings are 

being masked.  

3.5.5 Comparison of findings regarding the role of caregiving with HIC and LMIC literature 

There was no evidence of a moderating effect of postnatal depression by maternal 

sensitivity, on cognitive or language development outcomes either in the full sample or in 

sex-specific analyses. However, postnatal depression was weakly but significantly 

associated with lower levels of maternal sensitivity in bivariate analyses.  In multivariate 

analyses, there was evidence of a sex-specific main effect of sensitivity, with higher 

sensitivity predicting better language development in boys only. This finding fits with 

previous work in HIC settings indicating that boys may be particularly sensitive to the early 

caregiving environment (Azak, 2012; Bridgett et al., 2009; Murray et al., 1996, 2010) but the 

small magnitude of effects also need to be set in the context of this being a community 
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sample. It is possible that the level of depression detected by the EPDS in the current 

sample simply was not severe enough to compromise caregiving substantially. However, it 

is also possible that the relationship between maternal depression and caregiving functions 

differently in this context. Each possibility will be discussed in the following sections.  

There have been very few studies with this focus in LMIC settings. Black et al. (2007) did 

find that that caregiving, involving increased sensitivity and infant stimulation from the 

mother, was significantly and negatively associated with maternal depression, and that it 

mediated the effect of a depression X temperament interaction on cognitive outcomes. 

However, this was a cross-sectional effect and the authors did not explore whether 

caregiving had a role in the direct relationship between depression and later development. 

Comparisons can also be drawn between the present study and NICHD ECRN (1999). In that 

study, maternal depression predicted significant impairments in sensitivity, and sensitivity 

itself was a significant predictor of child cognitive outcomes in boys and girls. Sex-specific 

effects were not explored, but further analysis revealed significant mediation and 

moderation effects. In discussing the differences between these and the present findings 

some important distinctions need to be made. Firstly, in the NICHD ECRN study caregiving 

was assessed using the same play-based procedure and coding scheme as the current 

study, but the final variable included in the moderation/mediation analyses was created by 

taking the mean score from four time-points across the first 3 years, as opposed to a single 

time point in this study. Thus, it is possible that long-term impairments in maternal 

sensitivity are required to evoke changes in developmental outcomes. They also observed a 

significant decline in sensitivity in depressed mothers across the second year and then 

some recovery in the third year. It is possible that the current study, which assessed 

caregiving at 6-12 months, did not capture the effects on sensitivity at a potentially difficult 

point of development, where infants exhibit behaviours which make interactions more 

challenging for depressed mothers. Further, the current study only used the ‘sensitivity to 

non-distress’ subscale, as it considered to be the most relevant to cognitive development, 

but the NICHD study created a composite variable from ‘sensitivity to non-distress’, 

‘intrusiveness’, and ‘positive regard’. Similarly, Gueron-Sela et al. (2018) also found a 

mediating effect of caregiving, albeit at a later age and after using explanatory factor 

analysis to produce two factors from the individual NICHD scales. Milgrom et al. (2004) also 

reported that maternal responsiveness at 6 months acted as a mediator between postnatal 

depression and child IQ scores at 42 months, but not for cognitive/language profile scores. 

As mentioned earlier, mothers had received a diagnosis of clinical depression, and so the 
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impact of depression on both caregiving and development is likely to have been stronger 

than in the present study. 

The current study also explored gender-specific effects of both maternal depression and 

sensitivity. Effects were explored separately in each gender, rather than by exploring a 

three-way interaction, because the bivariate associations indicated a stronger effect in 

boys, rather than an opposite effect between genders, and also because of concerns 

regarding statistical power. In terms of sex-differences, there is strong evidence of a unique 

risk to boys from depression (Azak, 2012; Hay et al., 2001; Milgrom et al., 2004; Sharp et al., 

1996) and that these differences are exacerbated in the context of compromised 

caregiving, with depressed mothers being less sensitive and expressing fewer affirmations 

toward male infants (Murray et al., 1996) and  showing less overall infant focused speech 

but a higher proportion of critical and hostile speech toward male infants  (Murray et al., 

1996, 2010). This vulnerability is thought to be driven by male infants being less able self-

regulate their emotional and attentional states, thereby making them more reliant on 

facilitation and scaffolding of an emotionally healthy caregiver (Murray & Cooper, 1997). It 

is also possible that male infants, being higher in negative affect and less able to self-

regulate that affect, are more difficult to parent, thereby eliciting a more negative style of 

parenting from mothers, particularly when their resources are already limited by the 

presence of depressive symptoms (Crockenberg & Leerkes, 2003). Although there was no 

evidence of a sex-specific moderation effect in the present study, there was a significant 

and positive association between maternal sensitivity and language development that was 

unique to boys. This important finding is indicative of a consistent cross-cultural effect 

whereby boys are more susceptible to changes in their environment during infancy. It is 

also possible that, in a higher risk sample with higher levels of clinically significant 

depression, the hypothesised interaction between depression and sensitivity on language 

outcomes may have been observed in boys. 

3.5.6 Do sociocultural factors in India create a different dynamic between maternal 

depression, caregiving and infant cognitive development in India? 

In a recent Lancet review, it was suggested that each of the accumulated adversities often 

observed in LMIC settings would be more detrimental to child development than each of 

those adversities occurring in isolation (Black et al., 2017). Stein et al., (2014) also reported 

consistent small to medium associations between postnatal depression and cognitive 

development in HIC and LMIC settings, particularly when symptoms are persistent. In view 

of this, it was expected at the outset that the effect of early postnatal and chronic 
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depression would be stronger in India than has been observed in HICs where risks are less 

likely to co-occur (Herba et al., 2016). However, it is also plausible that the interaction 

between individual socio-economic risk factors and maternal depression functions 

differently in LMIC settings (Garman et al., 2019), particularly as regards the role of 

maternal caregiving. 

3.5.5.1 The key role of maternal caregiving in HIC literature. 

The expectation that maternal depression will have a negative effect on development is 

largely predicated on the notion that an infant’s immediate environment makes a 

significant contribution to that development. According to Sameroff’s (2010) unified theory, 

early development relies largely on the provision of other-regulation provided by an 

external source, a role generally presumed to be fulfilled almost exclusively by the mother. 

Other-regulation has elsewhere been conceptualised as nurturing care, defined as stable 

home environment that provides a sense of emotional support and responsiveness, 

appropriate developmental stimulation, opportunities for play and exploration, and 

adequate protection from adversities (Britto et al., 2017).  

There has been a substantial debate surrounding the applicability of the concept of 

maternal sensitivity in non-western cultures. However, Ainsworth’s original definition and 

scale (Ainsworth, Bell, & Stayton, 1974), which was developed following observations of a 

sample in Uganda, appears to be suitable for the observation of sensitivity across cultures 

as it facilitates the rating of “culture-specific behavioural manifestations that serve the 

universal function of making sure that infants receive what they need to survive” (Mesman 

et al., 2017, p.10). Mesman et al. (2017) note that issues have arisen primarily from more 

recent measures of sensitivity which have utilised criteria that apply almost exclusively to 

western contexts, in particular, the addition of components regarding maternal warmth 

and affectivity (Cheah, 2016; Cheung & Elliot, 2016). These criteria have created an 

inflexible focus on the form of sensitivity, rather than its universal function. With this in 

mind, the current study focused only on the sensitivity to non-distress scale from the 

NICHD coding system, rather than creating composite index from a set of codes which 

typically include a rating of positive regard (warmth) shown within the interaction (NICHD 

ECRN, 1999). Additional steps to ensure cultural validity included training local experts to 

rate interactions with an emphasis on rating each scale based solely on the outcome of a 

mother’s behaviour, rather than the specific form her behaviour took. The present finding 

that sensitivity to non-distress predicted language development in boys is consistent with 



132 
 

HIC literature and provides further support that, when coded appropriately, maternal 

sensitivity is a universal concept that bears considerable cross-cultural relevance. 

In the current study, a significant and negative bivariate correlation was found between 

early postnatal depression and maternal sensitivity in the full sample, although the strength 

of the correlation was very weak (r = -.13) and there was no evidence of a moderation 

effect in the context of depression on development. Thus, it would appear in the current 

sample that maternal depression did not compromise the provision of nurturing to the 

extent that cognitive development was also impacted. There are a number of possible 

explanations for this. The first is that, as already discussed, the mild-moderate depression 

captured by the self-report screening questionnaire was not severe enough to represent a 

significant threat. However, it is also possible that certain socio-cultural factors unique to 

India, and other similar contexts, played an important role either in buffering infants 

against the impact of, or representing additional risk independent to, maternal depression. 

It is also possible that these factors may be specific to urban populations in India, as 

suggested by similar null findings reported regarding the effect of antenatal depression in 

an urban population by Thomas et al. (2020), and the contrast with findings from a more 

rural sample (Patel et al., 2003). 

3.5.5.2 The potential role of economic deprivation and general family stress in India 

Firstly, it is possible that the increased frequency and co-occurrence of adversities in LMICs 

may not simply exacerbate the effects of one another as previously thought. Instead, the 

presence of increased adversities may be themselves affecting caregiving and development 

such that the impact of postnatal depression is negligible. Controlling for deprivation 

indicators within the current sample does not account for cross-cultural disparities between 

HICs and LMICs and several studies have found that differences in maternal sensitivity 

between ethnicities were most strongly predicted by differences in SES (Heng et al., 2018; 

Mesman, van Ijzendoorn, & Bakermans-Kranenburg, 2012). These findings complement the 

family stress model (Conger & Donellan, 2007) which posits that socioeconomic 

disadvantage provokes an increase in familial stress which in turn disrupts sensitive 

caregiving. Additional findings have shown that caregiving behaviours typically found to 

promote cognitive development can be strongly affected by competing pressures and 

demands which divert maternal resources away from the child, and which are typically 

higher in the context of economic deprivation (Cecil, Pickles, Hill, & Sharp, 2017; 

Crockenberg & Leerkes, 2003b). So, while there is evidence that maternal depression 

significantly affects caregiving behaviours that promote cognitive development in HIC 
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settings, it is possible that it accounts for little unique variation in more adverse contexts. 

The finding that SES was a much stronger predictor of cognitive and, to a lesser extent, 

language development in boys than maternal depression in the current study supports this 

hypothesis. It is possible that boys, being more reliant on external scaffolding for 

development (Azak, 2012), may be more vulnerable to the impact that lower SES has on the 

broader caregiving environment.  

3.5.5.3 The potential role of culture and family structure in India 

Alternatively, it is possible certain socio-cultural characteristics may make families in India 

more resilient, both to the impact of maternal depression on caregiving behaviour, and to 

the impact of impaired caregiving on children. Chadda and Deb (2013) define India as a 

collectivist society which prioritises group goals and promotes family cohesion, 

interdependence, cooperation, and solidarity over more individualistic goals such as self-

reliance and independence. As a result, the authors state that families in India are far more 

involved in caring for their members. The difference between India and many HICs is 

perhaps best seen in the traditional joint-family model found in India compared to the 

more common nuclear-family model found in many HICs. Against this backdrop it is 

possible that the nurturing care provided within families and the emphasis on shared 

responsibility may buffer the child against the effects of maternal depression on maternal 

sensitivity and other individual challenges. In this context then, it may wrong to place as 

much emphasis on the role of the mother in promoting development. Not because she 

does not play an important role, but because a higher degree of responsibility is shared 

between other family members and the support offered by families and communities is 

more likely to offset the effects of factors such as maternal depression (Heng et al., 2018).  

3.5.7 What drives sex-differences in susceptibility to maternal sensitivity? 

The current study supports the existing literature to an extent by providing evidence that 

boys’ language development may be more reliant on sensitive caregiving than girls’, 

although this finding was not evident for cognitive development. This finding also 

represents an extension of the literature in that this is one of the first studies to replicate 

this pattern of results in a LMIC.  

An important question is why the impact maternal sensitivity was more evident in the 

language subscale than the cognitive subscale. It is notable that the mean language 

subscale score (M = 98.34, SD = 11.72) was both higher and demonstrated more variance 

than the cognitive subscale score (M = 93.90, SD = 8.29). Clinician observations indicate 
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that infants in India are typically less likely to be given toys to play with, and it was also 

observed by research assistants that, when asked to bring a familiar toy as part of the 

mother-infant interaction task, a high proportion of mothers brought some kind of 

household implement rather than a toy per se. Thus, it is possible that the reduced mean 

cognitive subscale score may have be due, at least in part, to a lack of familiarity in how to 

manipulate the objects used in the task rather than a genuine deficit in innate cognitive 

ability. In contrast, the language items test an area of development that is likely to be 

heavily impacted by the level of interaction and speech directed toward the infant. This 

may explain why the impact of maternal sensitivity was more evident in the language 

subscale scores, and why the expected impact on the cognitive subscale, based on HIC 

findings, was not observed. 

Sex differences in susceptibility to the effects of maternal sensitivity are thought to be 

driven by early differences in temperament, specifically the development of affective and 

attentional self-regulation which is key for cognitive development (Bridgett et al., 2009). 

Early on this capacity is largely facilitated in all infants by the scaffolding provided by 

caregivers (Sameroff, 2010), but there is evidence that boys’ ability to regulate their 

attention and emotion is more reliant on relational factors and the scaffolding provided by 

a sensitive caregiver (Donald et al., 2019; Grace, Evindar, & Steward, 2003). A meta-analysis 

of gender differences in temperament found a large and significant difference between 

boys’ and girls’ effortful control, including specific dimensions such as attention span, 

attention change and inhibitory control. The authors concluded that girls appear to show a 

significantly stronger ability to regulate and allocate their attention and inhibit impulses 

than boys (Else-Quest, Hyde, Goldsmith, & Van Hulle, 2006). In one specific example, male 

infants were found to have greater difficulty maintaining affective regulation and spent 

more time looking to their mother, while female infants were more likely to spend time 

exploring and were able to self-regulate by focusing on objects (Weinberg, Tronick, Cohn, & 

Olson, 1999). Where male infants are unable to adequately self-regulate and mothers are 

likewise unable to provide sufficient external regulation, they are likely to miss out on key 

developmental opportunities. 

Substantial evidence for increased male susceptibility to the effects of caregiving is 

provided by studies which have found sex-specific effects of maternal depression and 

impaired caregiving on cognitive development (Azak, 2012; Hay et al., 2001; Milgrom et al., 

2004; Murray et al., 1993, 1992, 2010; Sharp et al., 1996). However, further evidence is 

apparent in the literature exploring the effects of non-parental childcare on development. 



135 
 

Evidence suggests that that boys tend to be more adversely affected by lower quality day-

care than girls in several domains, including cognitive and academic achievement (Brooks-

Gunn, Han and Waldfogel, 2002; Crockenberg, 2003). Boys who experience 30 hours per 

week of non-parental childcare are more likely to be insecurely attached than girls at 15 

months (NICHD ECRN, 1997), and even in high quality care settings, increased levels of 

cortisol have been observed in both boys and girls, but only in boys does this predict poorer 

internalising and externalising outcomes (Tout, de Haan, Campbell, & Gunnar, 1998). These 

findings illustrate gender differences in regulatory ability and a heavier reliance by male 

infants on maternal care that provides a sensitive and effective form of external regulation 

(Vortruba-Dryzal, Coley, & Chase-Lansdale, 2004). 

3.5.8 Further findings regarding the role of specific family-based variables. 

The finding that the presence of an alternate caregiver (ACG) predicted poorer outcomes in 

boys, but not girls, may also be better understood in this context. While ACGs are typically 

family members, the non-parental element of ACG care means that these findings still bear 

some relevance. It is possible that ACGs, like day-care providers, are unable to provide the 

same quality of scaffolding and regulation as mothers, leading to poorer developmental 

outcomes for male infants. This may appear to stand in contradiction to the earlier 

discussion regarding the potential benefits of the joint-family context for offsetting the 

impact of maternal depression on caregiving. However, it is possible that while increased 

family involvement may act as a general buffer against the impact of individual challenges, 

there may also be a unique contribution of certain elements of shared caregiving that 

negatively impact boys. The potential interplay of gender and family-level variables is 

further shown by the consistent finding in this study that multiparity predicted significantly 

worse cognitive and language outcomes in girls but not boys. Donald et al. (2019) reported 

a similar gender-based effect of primiparity on language outcomes in South Africa. Being 

lower down the biological birth order is thought to inhibit development because parental 

resources become diluted as family size grows (Heiland, 2009). Although it is unclear why 

this effect is restricted to female infants in the current study, studies have now shown 

birth-order effects apply to both biological and social ranks within the family (Kristensen & 

Bjerkedal, 2007). Given the established presence of gender-bias in favour of male infants in 

India (Barcellos, Carvalho, & Lleras-Muney, 2014) it is possible that the social rank given to 

a male infant lower-down the biological birth-order may reduce the impact of resource 

dilution. As this was not the focus of the current study, it is not possible to answer these 
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questions with any certainty, and so future studies should be developed to tease apart the 

role of gender, family and shared caregiving in this context. 

3.5.9 Strengths and Limitations. 

The study was characterised by a number of design strengths. This was a prospective study 

of a large consecutive sample recruited from antenatal clinics serving a defined urban area 

in Bangalore, India. This allowed for the investigation of the prospective relationship 

between maternal depression and infant cognitive development. Although characterised by 

relatively low socioeconomic status, the community sample is generally representative of 

the population within the state of Karnataka. The version of the EPDS used in this study 

subject to a rigorous, committee-based translation process and validated in the local 

population against a psychiatric interview, with different cut-off values established for the 

immediate perinatal period and the later postnatal period. This approach allowed for 

different response styles that were apparent at these different time-points. The prospective 

design meant that EPDS data was available at three time points during pregnancy and four 

time points post-birth, allowing for adequate control of antenatal depression and the 

creation of a relatively robust chronic depression factor across the first 2 years of infants’ 

lives. Additionally, cognitive outcomes and mother-child interactions were independently 

observed and assessed by researchers using well established and widely used measures, 

avoiding the potential for error arising from shared method variance with the self-reported 

depression scale. Finally, controlling for the effects of a large array of covariates, including 

antenatal depression, provides a high degree of confidence in the current findings.  

Unfortunately, there was no measure of nutrition in the study and so it was not possible to 

control for the potentially confounding effects on maternal depression and cognitive 

outcomes. Another key limitation is the use of the EPDS, a screening instrument that does 

not provide a clinical diagnosis of depression. Nevertheless, while a tool providing clinical 

diagnosis may have led to more precision in depression measurement, the current 

approach allows for comparisons of the effects of mild-moderate depression in the current 

sample with more severe depression in other samples. Additionally, due to a delay in 

funding, a number of infants were not able to complete the 6-month assessment, meaning 

that some mother-infant interactions were assessed at 6 months but others at 12 months. 

It would also have been beneficial to have completed more observations of mother-infant 

interactions to investigate whether some developmental periods provide more of a 

challenge to parenting than others. Given the timing of the caregiving observation (6-12 

months) and developmental assessment (24 months) it would have been possible for the 
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sensitivity exhibited by the mother to have changed significantly in the intervening period 

and for any impact to have been attenuated. 

A unique challenge in sample retention in this context is that it is common practice for the 

women in the cohort to migrate to their maternal home towards the end of pregnancy and 

to remain there for the first 6-9 months postpartum. Whenever possible, research 

assistants travelled to these homes to complete assessments, but in many instances the 

participants had moved too far from the research site and so could not be followed up at 

that time. Additionally, many participants also travel to their native homes for various 

festivals which, despite the best efforts of the research team to reschedule appointments, 

meant that a large number of children were unavailable at the appropriate age and 

therefore missed assessments. This contributed to the lower sample size for the early 

postnatal depression analyses. Although follow-up and attrition rates were at a similar level 

to similar studies in this context, follow-up at 6 months was particularly low. This was 

because a delay in the release of funding meant that assessments could not be started on 

time, and many infants had passed the relevant developmental stage by the time 

assessments began. This may have had impacted the chronic depression variable as it 

included EPDS data at this time-point. However, the use of maximum likelihood estimation 

provides a robust method of imputation to account for missing data and so this is not 

expected to have significantly affected the final variable.  

A final limitation is that although the version of the EPDS used was validated in the current 

population there is very little research that has explored how the EPDS functions in India, or 

any LMIC, relative to how it functions in HICs like the UK. The validation against diagnostic 

criteria provides broad reassurance that it is functioning similarly at a construct level, but it 

does not reveal anything about the more nuanced elements of cross-cultural functioning. 

This will be explored in the following sections of this thesis and the present results will be 

discussed in the light of those findings.  

3.5.10 Implications. 

The key finding from this study is that mild-moderate self-reported early postnatal and 

chronic depression is either not or only very weakly associated with impaired cognitive or 

language development in infants at 2 years in a low-income urban community sample in 

South India after adjusting for covariates. This has positive implications for child 

development in resource constrained settings. Maternal postnatal depression is a relatively 

common disorder and so the indication that it is not impacting on later infant cognitive 
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development should come as a relief to many. However, a degree of caution is required in 

interpreting this finding. Firstly, this is only the second study to investigate this relationship 

in India and the other published study (Patel et al., 2003) did find an association between 

early postnatal depression and cognitive development at 6 months. While the time of the 

developmental assessment represents a significant difference between the two studies, 

more studies are required to establish whether the pattern of results presented in this 

paper and many others across HIC and LMIC settings is replicated consistently within India.  

Secondly, although maternal depression assessed using self-reported screening instruments 

may not predict poor child outcomes, there have been consistent findings in HIC studies 

and a few studies in different LMIC settings that have provide evidence of a significant 

effect of more severe, clinically diagnosed depression. This finding should not, therefore, be 

interpreted as meaning that postnatal depression does not represent a risk for child 

development. Instead, it is important for future studies to investigate the impact of 

clinically diagnosed postnatal depression on child outcomes in a community setting. For 

clinicians, this finding implies that while screening tools may be useful for identifying at-risk 

mothers, further assessment to determine the presence of clinical diagnosis will be useful 

in delineating those mothers and infants who are most at risk. This an important 

implication in LMIC settings as it means that the limited resource available can be more 

strategically allocated.  

Maternal sensitivity has been highlighted as a key pathway through which depression 

affects development but there is no evidence of this in the current sample. There are a 

number of reasons why this may the case. Firstly, it may be because the depression 

experienced by mothers was not severe enough to impair caregiving. Secondly, it is possible 

that the broad collectivistic principles followed in India and the traditional joint-family 

model may mean that infant development is less mother-centric, and that certain 

sociocultural factors unique to India may buffer infants and mothers from the potential 

impact of maternal depression. However, maternal sensitivity was found to promote 

language development in male infants, indicating that maternal caregiving quality is still 

important. This is consistent with established HIC research and implies that boys are more 

reliant on the regulatory scaffolding provided by a sensitive and responsive caregiver.  This 

leads to a third possibility, that factors related to socioeconomic disadvantage represent a 

greater risk to caregiving and child development than maternal depression. It is therefore 

important for future studies to look to disentangle the roles of sociocultural factors and 

factors associated with lower socioeconomic status in order to better understand the 
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dynamic of the relationship between maternal mental health, caregiving quality, and infant 

development. 

3.5.11 Conclusion. 

This is only the second study to explore the prospective relationship between early 

postnatal depression and infant cognitive development in India, and the first to explore the 

impact of chronic depression and the role of maternal sensitivity. Adjusted estimates 

showed no association between early postnatal or chronic exposure to maternal depression 

and impaired cognitive or language outcomes. There was also no evidence that maternal 

sensitivity mediated or moderated this association, but maternal sensitivity did significantly 

predict language development in boys. The findings indicate that boys are more reliant on 

the external regulation provided by mothers and that factors related to economic 

deprivation for boys and parity for girls may be more relevant to developmental outcomes 

than self-reported maternal depression in this setting. 



140 
 

Chapter 4: Cross-cultural Measurement Issues in Mental Health Research 

4.1 Introduction 

Historically, there has been a widely held assumption that a robust approach to measure 

development in a western context negates the need for any further work or thought when 

that measure is used in a cross-cultural setting. According to Rogler (1999) this position 

effectively labels the local culture an irrelevant and extraneous intrusion to the research at 

hand. While the methodology used in cross-cultural research has developed considerably in 

recent years, concerns remain regarding what appears to be a relatively persistent belief 

that the robust techniques used to establish the validity of a given measure in one context 

are enough to ensure that it is valid in another (Morris, 2018). Inevitably, this threatens the 

ultimate goal of cross-cultural research in mental health, which is the valid comparison of 

psychological phenomena around the world (Canino, Lewis-Fernandez, & Bravo, 1997). In 

this light, it is imperative that researchers demonstrate desirable psychometric properties 

regarding the cross-cultural comparability of target measures before any comparisons are 

made (He et al., 2017). Researchers have a responsibility to clearly articulate and, where 

possible, minimise the bias that may contribute to non-equivalence in their studies (Morris, 

2018). 

4.1.1 Use of the Edinburgh Postnatal Depression Scale in India 

The Edinburgh Postnatal Depression Scale (EPDS; Cox, Holden & Sagovsky, 1987) is the 

most widely used screening questionnaire for postnatal depression in global research 

(Boyd, He, & Somberg, 2005) and has been translated into over 60 languages (Cox, 2019). 

As such, it is a measure which warrants close examination in terms of its validity across 

different cultures. The scale was developed and validated in the United Kingdom and 

optimal sensitivity and specificity was reported at a cut-off of 13 or higher for the detection 

of probable depression, and 10 or higher for the detection of possible depression. Although 

many subsequent validation studies have been carried out, a considerable number of 

articles sampling a remarkably diverse set of countries and cultures report the use of the 

original cut-off with no clear reasoning or justification. For example, in a recent meta-

analysis of postnatal depression in India, 29 out of the 38 studies used the EPDS (Upadhyay 

et al., 2017), but only 8 validated the cut-off used or cited another validation study within 

India. Additionally, in the current study, validation of the EPDS against a clinical diagnostic 

interview in the antenatal and postnatal periods found markedly different cut-points at 

different stages in the perinatal period, with optimal sensitivity and specificity found at a 
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threshold of 3 or above for the antenatal and immediate postpartum period (8 weeks), and 

a threshold of 10 or above for the late postnatal period (6-24 months) (see Appendix 4). 

This shows that even within India, there are significant differences in how the EPDS is 

functioning at different time-points and suggests, at the very minimum, that the EPDS 

should only be used in a context where it has been previously validated. This is emphasised 

by two systematic reviews of studies which have used the EPDS alongside clinical diagnostic 

measures in different cultural settings (Gibson, McKenzie-McHarg, Shakespeare, Price, & 

Gray, 2009; Srestha. Pradhan, Tran, Gualano, & Fisher, 2016). The authors reported that 

there was substantial heterogeneity in the sensitivity and specificity of the standard cut-off 

points and that this difference was particularly marked between English-language 

(sensitivity = 76-100%, specificity = 70-99%) and non-English-language versions (sensitivity = 

49-100%, specificity = 34-100%). These findings suggest that the EPDS may not be 

functioning equivalently in every cultural and developmental context and that a more 

culturally sensitive approach to using and interpreting this scale is needed. 

4.1.2 A culturally sensitive approach to cross-cultural research 

Sensitive cross-cultural measurement requires an approach that emphasises the 

minimisation of bias and the evaluation of invariance. Bias can be defined as the nuisance 

factors that jeopardise the validity of instruments applied in different cultures, while 

invariance can be defined as the opposite of bias and refers to the level of comparability 

between cultures (He & Van de Vijver, 2012). More specifically, bias refers to systematic 

and replicable measurement error and is said to be present when differences between 

groups in a given construct (e.g., depression) captured by a particular scale (e.g., EPDS) do 

not correspond to differences in the underlying trait (Van de Vijver & Tanzer, 2004).  An 

important distinction at this point is that both bias and equivalence do not refer to intrinsic 

properties of a particular measurement tool, but to characteristics of a particular cross-

cultural comparison of that instrument. For example, if the EPDS reveals bias in a 

comparison of UK and Indian respondents, it may not show the same bias in a comparison 

between Indian and Chinese respondents. However, for the sake of comparison it can be 

beneficial to consider bias in relation to a pre-defined anchor point. Thus, in continuation of 

the prior example, as the EPDS was initially developed and validated in the UK, scale use in 

this population could be considered as the “gold-standard” and any cultural discrepancies 

considered in terms of what is driving differences in relevant comparator groups. 
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4.2 Taxonomy of bias 

Bias is typically organised into a three-tiered taxonomy including construct, method, and 

item bias (Byrne & Watkins, 2003; He & Van de Vijver, 2012; Van de Vijver & Poortinga, 

1997; Van de Vijver & Tanzer, 2004).  

4.2.1 Construct bias. 

Construct bias indicates that the construct being measured is not identical across cultural 

groups. It can occur where there is only partial overlap in the definition of a construct, or 

where not all behaviours relevant to a given construct are properly assessed by the 

instrument. A key example of this is in the assessment of depression between western and 

non-western settings. Parker, Cheah and Roy (2001) found that Chinese depressed 

outpatients highlighted somatic symptoms as key complaints, while Australian comparators 

were more likely to speak in terms of depressed mood and cognitive anxiety symptoms. 

Elsewhere, it has been reported that somatic symptoms may predominate self-reports of 

depression in many non-western settings, including India (Varma, Chandra, Thomas & 

Carey, 2007). Thus, a questionnaire such as the EPDS, which is designed explicitly to exclude 

the potentially confounding somatic complaints that commonly occur in the perinatal 

period (Cox, Holden, & Sagovsky, 1987), may not provide a holistic assessment of 

depression in India (Srestha et al., 2016). Where this is the case and is unavoidable, Van de 

Vijver and Tanzer (2004) suggest continuing with the comparison while acknowledging the 

incompleteness of the measure for the non-western group. 

4.2.2 Method bias. 

Method bias refers to the nuisance factors that arise from sampling, instrument, and 

administration bias. Sampling bias refers to the incomparability of samples due to cross-

cultural variation in sample characteristics that have a bearing on target measures. In the 

current study, it is expected that differences in specific sample characteristics, and more 

generally the combination of poorer provision of perinatal mental health services at a 

national level, precipitating a lower awareness of its importance at a personal level (Fisher, 

de Mello, Izutsu, & Tran, 2011),  and the increased exposure to socio-economic adversity in 

LMIC settings (Black et al., 2017), will partially drive differences in the level of depression 

reported between groups. Instrument bias occurs where scores are influenced by different 

levels of familiarity with stimulus materials, response modes or response procedures. A 

common example of this rests in the Likert-type scaling format, which is generally more 

familiar to groups drawn from western settings. Instrument bias can also be understood in 



143 
 

terms of differences in response style, with people of low socioeconomic backgrounds from 

collectivist cultures being more likely to agree than disagree with a proposition (Harzing, 

2006). Finally, bias can arise as the result administration problems. Ambiguous instructions 

and communication problems can have a significant effect on responses given by 

participants, as well as the mode of delivery. For example, bias may arise in comparisons 

between HICs and LMICs because, due to differences in literacy levels, a questionnaire may 

be self-administered in one group and researcher administered in another. In this example, 

bias may operate at two levels in participants who receive the researcher administered 

scale. First, these participants may feel pressured to give a response quickly and therefore 

not take as much time to carefully consider their answer (Molina, 2017). Second, 

participant responses may be unduly influenced by a social desirability effect, leading to 

potential under-reporting of symptoms viewed to be negative (He & Van de Vijver, 2012). 

4.2.3 Item bias. 

Item bias, also known as differential item functioning (DIF), occurs where individual items 

have different characteristics across cultures. This disparity may originate where the 

diversity of sociocultural contexts to which each group is exposed is not properly accounted 

for during the development and/or translation of the scale. It can arise from poor 

translation, inapplicability of item content in different cultures, words with ambiguous 

connotations, or from items that trigger additional traits. Items are considered to be biased 

by DIF when, “two individuals who are equal on the underlying quantity of interest 

nonetheless have unequal probabilities of providing the same answer” (Hopkins & King, 

2010, p.2).  

4.2.4 Response set bias. 

Going one step further, DIF can also produce bias in how different groups understand and 

use item response sets (e.g., “Not at all, Sometimes, Very Often”). Although similar to item 

bias, response set bias represents a unique challenge whereby a specific response option to 

a given item does not represent the same level of the symptom described in that item 

across groups. This is particularly important because it is not as easily remediated as item 

bias through careful and sensitive planning. Furthermore, because they tend to be 

relatively cheap and quick to administer in large populations, self-report questionnaires 

predominate in cross-cultural mental health research. 

Self-report questionnaires, such as the EPDS, often utilise ordered response categories 

which participants use to rate their level of health. These self-assessments depend upon 



144 
 

the objective reality of an individuals’ true (latent) health and their subjective view of what 

it means to be above or below given response thresholds (Van Soest, Delaney, Harmon, 

Kapteyn, & Smith, 2011). Problems arise when individual heterogeneity, resulting from the 

context or culture that different individuals live in and experience, cause those individuals 

to interpret and utilise these categories or thresholds in different ways (Paccagnella, 2013). 

When this behaviour is systematic across groups or cultures it can produce biased or 

distorted results (Crane, Rissel, Greaves, & Gebel, 2016). Figure 4.2.4 illustrates how 

differences in the placement of response thresholds may lead to misleading results.  

 

Figure 4.2.4: Illustrated example of DIF. Individuals in Groups A and B are asked to self-report their own level of 
health problems. How the average individual in each group divides the underlying latent into the five response 
categories is represented by t1 to t4. DIF is portrayed by variation in the placement of the thresholds across the 
two groups. Based on self-ratings, group A would be assumed to have more health problems, even though their 
actual level is lower (Figure adapted from King et al., 2004). 

An example of this can be seen in the results of a comparative health study in India (Sen, 

2002). Self-reports indicated that residents of Kerala were less healthy than those in the 

rest of India, despite objective measures indicating that the opposite is true. This may be 

because residents of Kerala have significantly less exposure to mortality and morbidity than 

residents of other states, such as Bihar. Individuals with higher standards of health are 

likely to consider the same health issue as more serious than someone with lower 

standards of health. They may, therefore, rate themselves as less healthy than someone of 

the same objective health state but who has lower standards of health. In this case, the 

quality of healthcare in Kerala has caused a shift in the healthcare standards and the 

thresholds that residents use to rate their own health, thereby providing results that 

indicate a lower relative standard of health than is objectively true. 
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4.3 Taxonomy of invariance  

Similar to bias, measurement invariance is typically defined in a three-tiered taxonomy 

(Chen, 2008; He & Van de Vijver, 2012; Putnick & Bornstein, 2017). An important distinction 

is that the taxonomy of invariance is linked in a hierarchy whereby obtaining each level is 

dependent on obtaining the one before (Van de Vijver & Tanzer, 2004). Although there are 

several other levels of invariance that can be tested, they are not required for comparing 

scores across groups and are only theoretically meaningful in certain contexts (Milfont & 

Fischer, 2010). It should also be noted that the term “measurement invariance” is used 

interchangeably with “measurement equivalence” in the literature (Morris, 2018).  

4.3.1 Construct invariance. 

The first level of measurement invariance is construct, or configural, invariance. Construct 

invariance means that the same construct is measured across all groups studied and implies 

the universal validity of the underlying psychological construct in those groups. Without 

this, there is no basis for comparison. Non-equivalence at this level typically occurs when 

construct bias is present, as described in section 4.2.1. 

4.3.2 Metric invariance. 

The second level of measurement invariance is measurement unit, or metric, invariance. 

Metric invariance means that each item contributes to the latent construct to a similar 

degree across groups. When obtained the scale has the same measurement unit in each 

group. If metric invariance is obtained within-group differences or effects can be compared 

between groups. Speaking in terms of the current study, if measurement unit invariance is 

shown for the EPDS between the UK and India, the relationship between postnatal 

depression and age within the UK can be compared with the same relationship within India. 

4.3.3 Scalar Invariance. 

The highest level of invariance is scalar invariance. This level is obtained when a scale has 

the same unit and the same origin (or intercept) across groups. A clear example of 

difference between metric and scalar invariance is seen in the measurement of 

temperature. Kelvin and Celsius both have the same measurement unit and so exhibit 

metric invariance, but the origin (intercept) of Kelvin is shifted 273 degrees beneath Celsius, 

and so they do not exhibit scalar invariance. In contrast, two temperatures both measured 

in Celsius do exhibit scalar invariance.  

At the level of scalar invariance, measurement is assumed to be completely bias free; mean 

differences in the latent construct capture all mean differences in the shared variance of 
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the outcomes. Another example of non-invariance of an item intercept would be when 

mothers in one culture cry more, but that because the scale intercept is shifted lower in 

that culture, increased crying is not related to increased levels of postnatal depression 

relative to the other group.. In the absence of scalar invariance, direct cross-cultural 

comparisons are only possible where the difference in intercepts of the scale between the 

two groups is known. For example, the difference in origin between Kelvin and Celsius is 

known to be 273 degrees and so the values from the two scales can be converted so that 

they are equivalent. In reality, the actual difference between the origin of scale in one 

group compared to its origin in another group is rarely known. This means that additional 

information is required to determine that difference and then convert the measurement to 

the same origin in both groups (Van Soest et al., 2011). 

4.4 Approaches to evaluating invariance and minimising bias. 

There is a wide array of techniques available to minimise bias that can be utilised in the 

planning and development phase of a research project. Where an entirely new scale is 

being developed, decentering, which involves simultaneously developing the same 

instrument in several cultures, spares researchers from the rigidity of trying to force one 

version to match the potential idiosyncrasies of the other, instead allowing each one to be 

modified to find the best balance (Erkut, 2010). This minimises construct bias by reducing 

the potential for a scale to be more relevant to one specific culture. Unfortunately, when 

using an established scale like the EPDS, this is often not possible, as changing the original, 

validated version is not an option. In such cases, more emphasis is placed on minimising 

bias in the approach taken during translation, administration, and analysis.  

Clearly, how a scale is translated will have a significant effect on the equivalence of that 

measure to the original. Very often, simple linguistic or semantic equivalence will not yield 

invariance and a more nuanced approach that seeks to establish functional equivalence is 

required (Pan & Fond, 2014). Construct bias may be further minimised if the translation is 

carried out as part of an iterative forward- and back-translation process conducted by a 

committee of experts in the field of study, as well as the local culture and language (Van de 

Vijver & Tanzer, 2004). Once the scale has been translated, He and Van de Vijver (2012) 

recommend a number of strategies to reduce method bias, including extensive training of 

administrators and comprehensive standard protocols for administration, flexibility in how 

the scale is administered in different settings, clear instructions for participants, and the 

collection of subject and context data to check for the effects of potential confounding 
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variables. These techniques are further supported in the specific context of the EPDS by 

Srestha et al. (2016) who note that accurate detection of perinatal mental health disorders 

is predicated on a scale’s comprehensibility to the target population, and that this requires 

a culturally sensitive approach to translation and administration. 

However, even when the guidance on minimising bias is followed religiously, it should not 

be assumed that a scale has achieved measurement invariance between two groups. 

Moving beyond this assumption is important for providing confidence in cross-cultural 

research. The following sections will outline two distinct approaches that can be used in 

concert to deliver a culturally sensitive approach to measurement in a cross-cultural 

context. The first approach, concerned with evaluating measurement invariance, involves 

the use of Confirmatory Item Factor Analysis to test for each level of the taxonomy of 

invariance described earlier. The second, the anchoring vignette approach, is a relatively 

novel methodology that allows for the detection and elimination of item response bias 

post-hoc.  

4.5 Measurement invariance testing 

Measurement invariance testing assesses the psychometric properties of a scale across 

groups or across time. It is a well-established procedure that can be tested using an item-

response theory (IRT) framework or a structural equation modelling (SEM) framework. The 

current project focuses exclusively on the SEM framework as this is the dominant approach 

in the literature (Putnick & Bornstein, 2016). The SEM approach uses multi-group or 

longitudinal confirmatory factor analysis (CFA) to successively test model fit at each level of 

invariance as outlined in the taxonomy above (configural, metric, scalar), and worsened fit 

is taken as evidence of non-equivalence. Additional constraints are added to the model at 

each level in a test of increasingly strict invariance (Chen, 2008, Milfont & Fischer, 2010). In 

the first step, configural invariance is tested by constraining the factorial structure to be the 

same across groups, and invariance is achieved if the same item is significantly associated 

with the same latent factor in each group. In the second step, metric invariance is tested by 

constraining factor loadings to be equal between groups. If the model fit is not significantly 

worse, this indicates that the items are contributing to the factors, or underlying traits, in 

the same way in each group. In the third step, scalar invariance is tested by constraining 

item thresholds to be equal between groups. If the model fit is not significantly worse, this 

indicates that the item responses relate to the factors, or latent traits, in the same way 

across groups. Where both metric and scalar invariance is achieved, scores from different 
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groups are assumed to have the same measurement unit and origin and latent means can 

be compared across groups. Where scalar invariance is not achieved, further information 

regarding the origin of the scale would enable the measurement to be converted to the 

same origin. In this situation, the anchoring vignette methodology can be used to 

compliment the measurement invariance findings and minimise the bias identified.  

4.5.1 Partial Measurement Invariance. 

Full measurement invariance is an extremely strict goal and is unlikely to hold in practice. In 

response to this, partial measurement invariance was introduced by Byrne, Muthen, and 

Shavelson (1989). In this case, a subset of parameters at each level are constrained to be 

invariant, while another subset is allowed to vary across groups, thus allowing appropriate 

cross-cultural comparisons where full measurement invariance is not achieved. Vandenberg 

and Lance (2000) clarified three criteria for using partial invariance. First, full configural 

invariance and partial metric invariance should be established before testing any further 

partial invariance model (e.g., partial scalar). Second, partial metric invariance is only 

permitted if parameters relaxed to vary across groups apply to a minority of indicators, or 

items. Finally, there should be a strong theoretical rationale for allowing parameters to vary 

between indicators.  

4.6 Anchoring Vignettes 

4.6.1 Introduction to anchoring vignettes 

Scalar non-invariance, discussed above, is a significant threat to the validity of cross-cultural 

comparisons and is often driven by DIF in item response sets. Due to the typically abstract 

and non-concrete nature of the terms used in response items, this bias is not readily 

remedied by even the most careful translation. Therefore, a more novel approach is 

required. The anchoring vignette methodology was initially proposed by King, Murray, 

Salomon, and Tandon (2004) as an approach to enhancing the validity of cross-cultural 

research when measuring complex or abstract constructs. Although the method was 

primarily used in the field of political science, it has recently been utilised more widely, 

most notably in several large studies designed by the World Health Organisation (WHO), 

such as the World Health Survey and the Study on Global Ageing and Adult Health (Kowal et 

al., 2012). 

4.6.2 Theoretical framework. 

Anchoring vignettes (AVs) are very short narratives, normally one or two sentences long, 

that describe a hypothetical character and how they are feeling or behaving in relation to a 
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given construct (e.g., depression, quality of life, political efficacy). These narratives are 

translated into each target language so that the same vignettes can be shown to each 

group. In the methodology proposed by King et al. (2004), participants are typically first 

asked the self-assessment question(s) and then shown the vignettes and asked to rate the 

characters using the same scale (response set) which they used to rate themselves. After 

careful translation, the vignette characters are assumed to exhibit the same level, or 

severity, of the concept being measured in each group. As the true (latent) health of the 

vignette characters is considered to be “anchored” between groups, any systematic 

variation in ratings given between the groups can attributed to group differences in 

response style (Dasgupta, 2018; Salomon, Tandon, & Murray, 2004; Van Soest et al., 2011). 

By quantifying this variation, researchers are able to adjust group or individual responses to 

adhere to a common origin and scale across all participants, thereby making the data 

directly comparable (Gengler & Mitchell, 2018; Hopkins & King, 2010; Paccagnella, 2013). 

Molina (2016) concludes that this approach “allows inferences about respondents’ internal 

response scales that are otherwise completely unobservable to the researcher” (p.299). 

It is important to note that this method is designed to correct for response category DIF 

only. AVs will not fix issues where participants understand the stem question, or the 

vignette description, differently (King & Wand, 2007). King et al. (2004) suggest that it is 

reasonable to focus on DIF in the response categories as guidance on writing objective 

vignettes and self-assessment questions should be sufficient to remove DIF from those 

areas to a satisfactory degree. It is much more difficult to create DIF-free response 

categories as they are generally more abstract and refer to subjective feelings and attitudes 

that are very difficult to lay out in a concrete manner. The predication that vignettes will be 

free of DIF relies on the assumption of vignette equivalence, which will be explored in the 

next section. 

4.6.3 Measurement assumptions 

4.6.3.1 Response consistency 

Response Consistency (RC) is the assumption that “each individual uses the response 

categories for a particular survey question in the same way when providing a self-

assessment as when assessing each of the hypothetical people in the vignettes” (King et al., 

2004, p.194). Similarly, Van Soest et al. (2011) describe it as the assumption that 

respondents use the same subjective thresholds in rating vignettes as they use when rating 

themselves. DIF may vary across respondents, and even within respondents across different 

survey questions, but it must be consistent across a single survey question and its 
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corresponding vignette(s) for a single respondent. This assumption is violated if 

respondents hold themselves to a different standard to vignette characters or use 

standards inconsistently across vignettes (Grol-Prokopcyck, Verdes-Tennant, McEniry, & 

Ispany, 2015). While discussions regarding why these violations may occur are few, Bago 

d’Uva, Lindeboom, O’Donnell, and Van Doorslaer (2011) suggest that certain external 

factors may influence self-assessment ratings but not vignette ratings. For example, non-

working individuals may experience social or financial pressure to understate their own 

health but not that of hypothetical characters. In the context of the EPDS, a violation may 

occur if a participant perceives the coping ability of a hypothetical character to be greater 

than their own. If RC is violated, cut-points calculated from vignettes will not correctly 

adjust self-ratings (Grol-Prokopczyk et al., 2015).  

4.6.3.2 Vignette equivalence 

Vignette Equivalence (VE) is the assumption that “the level of the variable represented in 

any one vignette is perceived by all respondents in the same way and on the same 

unidimensional scale, apart from random measurement error” (King et al., 2004, p.194). Put 

another way, VE is the assumption that the vignette evokes the same picture of the same 

underlying construct for all participants across all groups (Bago d’Uva et al., 2011). Any 

differences in how the vignette is perceived must be random and independent of the 

characteristic being measured. For the vignette to act as an anchor, the level of the variable 

must be perceived as the same by all respondents (Hopkins & King, 2010). If this 

assumption is violated, and the health of the vignette character is not held constant, there 

is no anchor about which to calculate DIF. Rather than observing how participants perceive 

and respond to the same states differently, we will be observing how participants respond 

to differently perceived states.  

Violations of VE may occur if groups interpret the vignette texts in systematically different 

ways. For example, if a vignette character’s annual medical visit is interpreted by residents 

of rich countries as a beneficial, preventive check-up, and hence indicative of good health, 

but is interpreted by residents of poor countries as a sign of frequent medical need and 

hence of poor health, then VE has been violated (Grol-Prokopczyk et al., 2015). Violations 

may also occur where vignettes that are used in multiple cultures are translated poorly. 

When cultural differences are not fully accounted for in the translation process, vignettes 

can end up portraying very different levels of health. The content of a vignette must carry 

the same weight in each of the cultures it is utilised in. Finally, if the construct being 

assessed is multidimensional, this assumption is likely to be violated if the vignette 
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formulation does not adequately capture the complete concept, thereby necessitating 

some imputation by the reader (Vonkova, Bendl, & Papakoanu, 2017). 

4.6.4 Evidence for the utility of anchoring vignettes 

4.6.4.1 Within-country comparisons 

Although the AV methodology was originally designed for cross-cultural comparisons, the 

application has also been extended to include within-country comparisons.  

Anchoring vignettes have been shown to detect DIF in a range of health-related domains, 

with emphasis placed on self-rated health (SRH) and quality of life (QoL) measurements. 

SRH can be assessed either as a single, general health question, or as part of a 

questionnaire that examines different domains of functioning. Grol-Prokopczyk, Freese, and 

Hauser (2011) detected DIF in responses to a single SRH question in the USA, with 

differences predicted by several demographic and health related variables, including 

gender, age, and education. Prior to correction, women’s SRH was better than men’s but 

following adjustment their SRH was the same or worse. Education was also found to drive 

DIF in SRH across Europe, with more highly educated individuals reporting more negative 

health outcomes. Here, DIF was masking inequality in healthcare access and utilisation, and 

the AV correction increased agreement between SRH and an objective indicator of health 

(Bago d’Uva, et al., 2011). Similar findings were reported regarding QoL ratings in Germany, 

where breast cancer survivors rated their own QoL and that of the AV characters as 

significantly higher, possibly because of changes to their internal frame of reference due to 

their own experience. Results of the analysis suggested that the apparent QoL reported by 

survivors and the general population is at least partially the product of DIF (Hinz, 2017).  

Importantly, this phenomenon does not appear to be restricted to HICs. Despite objective 

indicators suggesting differently, SRH in South Africa is remarkably similar across different 

levels of wealth. Rossouw, Bago d’Uva, and Van Doorslaer (2018) found that wealthy 

individuals rated vignette descriptions as less healthy than poorer individuals, and after 

correcting for differences in response style, significant disparities in SRH emerged that 

favoured the rich. This same pattern is seen across 6 states in India, where individuals from 

more disadvantaged states consistently underestimated their health problems relative to 

individuals from more developed areas (Dasgupta, 2018). Similarly, Hanandita and 

Tampubolon (2016) reported that allowing for DIF based on level of education magnified 

the positive effects of education on health in Indonesia. Finally, Molina (2016) reported the 

extent to which within-country gender and education differences in six domains of SRH 



152 
 

were driven by DIF separately within four separate countries. Following correction, gender 

gaps were completely eradicated in China and England, and reduced in half of the 

measured domains for Indonesia and the U.S. The validity of the correction was supported 

by evidence from objective indicators that despite generally reporting worse SRH, women 

actually have much lower mortality rates than men. In contrast, the gaps in SRH by 

education level actually increased after correction, following the pattern seen in many AV 

studies and supported by the evidence from more objective indicators. 

4.6.4.2 Cross-cultural comparisons. 

Knott, Lorgelly, Black, and Hollingsworth (2017a) address both within-country and cross-

cultural DIF in five domains of health-related QoL, including anxiety/depression. Within-

country comparisons showed that education level drove differences in reporting behaviour 

in all five dimensions, while gender was a significant predictor of DIF in three out of five 

dimensions. Interestingly, while DIF adjustment resulted in a significant widening of the 

health gap between education groups, there was no significant change in the differences in 

QoL between males and females, which remained non-significant before and after 

adjustment. Cross-cultural analyses were carried out by investigating DIF between 

individuals born in Australia, other English-speaking countries, and Asian countries. After 

correcting for DIF, the difference between Australia and other English-speaking countries 

doubled in magnitude, and the difference between Australian-born participants and those 

born in Asia also increased substantially.  

In an extension of her previous within-country research, Molina (2017) investigated 

differences in AV-adjusted SRH between Indonesia, China, England and the U.S. Consistent 

with basic objective indicators of health, the pattern in the raw data for U.S. and English 

participants to report worse SRH completely reversed after correction. Comparatively, Kang 

and Grol-Prokopczyk (2020) found that the trend for U.S. participants to report higher SRH 

than South Korean participants was reversed following AV correction. The indication that 

South Korean’s had much higher standards of health and assigned much higher values to 

response thresholds suggests that the AV approach is sensitive to genuine differences in 

internal health standards and is not simply assigning higher standards to whichever western 

country is part of the comparison.  

While the cross-cultural differences in reporting style above were detected in countries 

with starkly different sociocultural contexts, the AV approach also appears to be sensitive 

to DIF in cultures that are more outwardly similar. Kapteyn, Smith, and Van Soest (2007) 
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reported that substantial observed differences in work disability between the U.S and the 

Netherlands were due to systematic differences in response style, specifically finding that 

Dutch residents had a much lower threshold for reporting work disability. Mojtobai (2016) 

also found evidence of DIF between the U.S. and a number of European countries in single 

item self-ratings of depressed mood. U.S. participants rated themselves and the AV 

characters as more depressed than their European counterparts, but after correction, were 

less depressed than participants in seven out of nine European countries.  

The utility of anchoring vignettes is further demonstrated in their adoption across a range 

of fields, including political science (King et al., 2004), education (Vonkova et al., 2017), 

personality (Mottus et al., 2012), and job satisfaction (Kristen & Johansson, 2008). The 

current review will not explore the use of AVs in these fields in detail but attention is drawn 

to a number of studies that highlight some of the strengths and limitations of the 

methodology. Vonkova, Zumarro, and Hitt (2018) tested cross-cultural comparability in 

students’ reports of teacher classroom management using a very large sample (n = 

310,000) across 68 country-regions. Results indicated significant variation in implicit 

standards across countries, and that correlations between ratings of classroom 

management and student outcomes changed significantly after correction. Most notably, 

correlations moved from negative to positive on a number of key policy variables (e.g. 

average test score), supporting more intuitive relationships. Weiss and Roberts (2018) 

showed that the use of AVs can demonstrably improve measure psychometric properties. 

Initial tests of the Big-Five Inventory of Personality showed that even basic configural 

invariance was lacking in a comparison between Rwanda and the Philippines, despite 

extensive attention to detail in the translation process. Following AV correction, scale 

reliability improved, as did the overall test information. The multi-group CFA for Rwanda 

and the Philippines also showed acceptable fit following correction, indicating that the AVs 

improved configural invariance.  

These findings demonstrate the utility of, and the need for, a method such as anchoring 

vignettes that will account for the use of different response thresholds between groups. 

There is strong evidence that self-reported differences between groups in a number of 

health-related domains are subject to systematic biases in reporting behaviour and the AV 

correction brings responses more in line with objective indicators. DIF may be driven by 

within-country factors, such as education level, wealth and gender, or cross-cultural factors, 

such as differences in sociocultural context or economic development.  
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4.6.4.3 How many anchoring vignettes are needed? 

Another important consideration in the utility of anchoring vignettes is the number of 

vignettes required for the method to be effective and the trade-off between the reduction 

of bias and increased survey costs. King et al. (2004) stated that their proposed parametric 

approach to analysis can function adequately on the basis of a single AV, although in 

practice they normally advise using more. More important than the number of AVs is the 

quality of the AVs and the discriminatory power they provide. Thus, AVs should be selected 

to divide up the distribution of self-assessment responses equally and effectively. 

Consequently, although only one vignette is required, multiple vignettes with a range of 

severities provide a higher measurement resolution. Additionally, the use of multiple 

vignettes allows for the inclusion of random effects in the modelling of threshold variation 

(King, 2009).  

In the research discussed above, the vast majority of studies used 2-3 vignettes for each 

self-assessment item and followed the parametric approach to analysis set out by King et al. 

(2004). There were also a limited number of studies who used 5 AVs for each domain of 

self-rated health and, representing the more extreme ends of the continuum, one study 

which used a single vignette (Vonkova et al., 2017) and one study which used 10 vignettes 

(Dasgupta, 2018). In almost all studies, responses to both self-assessments and AV 

assessments were given on a matched 4-point or 5-point scale. The only exception to this 

was Hinz (2017), in which self-assessments and AVs were rated using a visual analogue 

scale from 0-100.  

Interestingly, although the parametric approach allows for the inclusion of multiple self-

assessment questions for the same underlying construct in a single factor analysis-type 

setup (King et al. 2004), only Vonkova et al. (2018) exploit this approach. Particularly in 

health-related research, studies appear to have almost exclusively focused on adjusting for 

DIF in single-item assessments. Although personality researchers have looked more often at 

multi-item scales, they have also typically utilised a non-parametric approach to rescaling 

self-assessment responses (He et al., 2017; Mottus et al., 2012; Marksteiner, Kuger, & 

Klieme, 2018). In view of this, the current study (see Chapters 5 & 6) appears to be one of 

the first to use the AV method with a multi-item scale specific to a single underlying 

construct, and it is almost certainly the only study to use a multi-item scale with distinct 

response sets for each item. While there is no specific guidance on what is required in this 

context, the logic of the method suggests that, if AVs detect DIF acting on response sets, 

then even if each item within a scale refers to the same construct, the effect of DIF on 
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distinct response sets is likely to be unique. In the example of the EPDS, where each item 

refers to an individual symptom of postnatal depression, this means that a separate set of 

AVs is required for each item that adequately describes the same symptom, can be sensibly 

answered using the same response scale, and effectively divides up the distribution of self-

assessment responses. 

4.6.4.4 Limitations to the Anchoring Vignette Approach. 

Challenges and limitations to the AV methodology have also been noted. Hinz (2017) 

distinguishes between DIF driven by differences in sociocultural reference points and a 

judgement effect, whereby a particular group may be more likely to agree to an item 

(acquiescence) or use particular points of the response scale more often (e.g., extreme 

response style). In this case, it is possible that the judgement effect will override the 

reference point effect. However, AVs should theoretically detect differences arising from 

either. A more pertinent question may be how to account for individual, rather than group, 

differences in response style. Additional concerns are raised regarding the complexity that 

AVs add to a questionnaire and the suitability of the method for older populations 

(Poksinska & Cronemyr, 2017), as well as evidence that, when used longitudinally, AV 

ratings fluctuate non-directionally over time (Topp, Heesen, Augustin, Andrees, & Blome, 

2020). 

In a cross-cultural setting, Bago d’Uva et al. (2011) reported that while AVs did reveal a 

significant level of reporting heterogeneity of health within 3 developing nations, they did 

not correct results to the extent that objective indicators suggested. This may be because 

there is more noise in vignette data in developing countries, meaning that it will is more 

difficult to identify reporting behaviour from AV ratings. Vonkova & Hullegie (2011) also 

found that the utility of the AV method is sensitive to the choice of vignette, as specific 

vignettes had varying degrees of success in bringing the subjective and objective indices 

closer together. This indicates that measurement assumptions are not being met 

equivalently in all vignettes. 

A final consideration is whether AVs improve measurable psychometric properties. He et al. 

(2017) evaluated the utility of AVs in enhancing the cross-cultural comparability of data 

across 16 countries, alongside a number of other techniques. While there was evidence 

that the AVs themselves were not bias-free, use of the AV ratings improved the internal 

consistency of personality subscales. AV correction also improved invariance to some 

degree but not to the extent that scalar invariance was achieved. They concluded that AVs 
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are not a “magic bullet to achieve scalar invariance” (p.13) but that, although rescaled 

scores based on AV ratings are not completely bias free, they are potentially less biased 

than raw scores. These findings were closely replicated by Marksteiner et al. (2018) who 

reported improved scale internal consistency and clearer factor structures following 

anchoring but also substantial ordering violations and only a marginal improvement to 

measurement invariance indices and never to the point where scalar invariance was 

achieved. It is noteworthy that 51 countries were included in comparisons, meaning that 

meeting the measurement assumptions will have been extremely demanding. It is possible 

that the adjustment was not as significant as expected because the vignette equivalence 

assumption was not met. 

Critical thinking needs to be applied in interpreting and assessing the validity and meaning 

of AV results. While some studies have shown that the vignette-adjusted scores bring self-

reports into a greater degree of agreement with objective measures, the majority of studies 

that utilise this method do not have an objective indicator available for formal comparison. 

Rather many studies rely on more general indicators of health from the literature and 

discuss the extent to which adjusted results line up with these findings. While this is 

certainly a valid approach, caution is needed, therefore, in the claims made regarding 

whether vignette adjusted scores are more valid than unadjusted scores.  

4.6.5 Empirical support for assumptions. 

Bago d’Uva et al. (2011) report that while some studies have tested the face validity of the 

AV methods by exploring whether they bring subjective and objective indices closer 

together, there has been very little, if any, formal testing of the underlying assumptions. 

The following sections will explore how the assumptions have been tested in the literature 

and the strengths and weaknesses of these approaches. 

4.6.5.1 Response Consistency. 

There are only a few examples in the literature of formal testing of the RC assumption. Van 

Soest et al. (2011) asked participants to give an objective frequency of how many drinks 

they would consume on a given occasion and then to rate their own drinking behaviour 

followed by rating the drinking behaviour of vignette characters. The distributions showed 

that participants tended to characterise vignette persons similarly to the way that they 

characterised their own drinking behaviour, thus supporting the RC assumption. However, 

this approach hinges on a participants’ ability to quantify the behaviour in question and this 

is not always possible in a health domain.  
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Another approach is set out by Bago d’Uva et al. (2011) which requires an objective 

measure or a set of proxy indicators sufficient to soak up any residual covariation between 

the covariates (e.g. gender, education) and the construct being assessed. The objective 

measure or set of indicators is used to determine the thresholds respondents use to report 

on their own situation. These thresholds are then compared to the thresholds used by 

respondents to rate the vignettes. If RC holds then the thresholds should show congruence. 

Using this test, the assumption of RC was rejected for a set of vignettes used in the English 

Longitudinal Study of Aging (ELSA). However, when Grol-Prokopczyk et al. (2015) applied 

the same test they found only minor violations of RC for specific countries, while most 

countries showed good congruence, indicating the presence of RC.  

In a more recent example, Dasgupta (2018) performed a test of similar test of RC. SRH was 

regressed onto a set of covariates after controlling for a set of proxy indicators. As the 

effects of “true” health are controlled for, any remaining systematic variation in SRH, as 

revealed by the covariate coefficients, can be attributed to systematic bias in reporting 

behaviour. The pattern of reporting heterogeneity for SRH revealed in the covariates is then 

compared to the reporting heterogeneity revealed in the same covariates for the AV 

responses. RC is indicated by the same signs in the regression coefficients for covariates for 

SRH and AV responses. Using this method, Dasgupta (2018) reports that RC was present for 

AV responses across six Indian states.  

4.6.5.2 Vignette equivalence. 

Vignette equivalence is generally considered to be the most demanding AV measurement 

assumption but He et al. (2017) contend that it is often tacitly assumed. Many of the 

studies which have tested and report meeting this assumption, including the WHO 

vignettes used in numerous studies, relied on a test that involves checking that most 

participants correctly rank order vignettes in a series (Kang & Grol-Prokopczyk, 2020; King 

et al., 2004; Mojtabai, 2016; Murray, et al., 2003; Weiss & Roberts, 2018), or a slightly more 

demanding variant involving comparing patterns among non-normative rankings or 

differences in ranking consistencies across national other groups (Kristensen & Johansson, 

2008; Rice, Robone, & Smith, 2011).  

However, Grol-Prokopczyk et al. (2015) suggest that while rank ordering is necessary for VE, 

it may not be sufficient. Instead, they support the use of a more novel and stringent 

approach to VE testing first proposed by Bago d’Uva et al. (2011). This test is based on the 

observation that while there may be differences between participants in how they rate a 
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single vignette, the perceived distance (along the latent spectrum) between any two 

vignettes in a series should be constant across groups. If the difference in severity rating 

between vignette 1 and vignette 2 is different for groups A and B, then this is indicative that 

there are fundamental differences in how the two groups perceive the severity of the 

vignette. However, if the difference score is the same then groups A and B may have placed 

the vignettes at different points on the severity scale due to differences in how they apply 

response thresholds but it can assumed that they understand fundamental severity of the 

vignette at the same level. 

Grol-Prokopczk et al. (2015) report that using this test, existing WHO vignettes used in 

many of the articles already discussed routinely fail to meet the assumption of VE. Similar 

findings were reported by Bago d’Uva et al. (2011) for vignettes used by ELSA. However, 

while these results do undermine the AV method, they are not enough to dismiss it. The 

authors concede that this test and the RC test described above are very demanding. 

Additionally, the RC test requires some form of objective indicator of construct in question, 

and this is often not available due to resource constraints or the abstract nature of the 

construct under investigation. Grol-Prokopczk and colleagues also point out that the 

vignettes they tested were from a sample of 10 countries selected to be as diverse as 

possible. Some subsets showed only minimal violations of VE, and some, such as specific 2-

country pairings, do not violate it at all. This is consistent with Corrado and Weeks (2010) 

who found violations of VE across 11 countries as a whole but not in certain small subsets 

of countries.  

Grol-Prokopczyk et al. (2015) suggest that one of the main reasons for the violation of the 

VE assumption is that researchers have paid too much attention to linguistic and 

grammatical rules when translating the vignettes, and not enough to cultural norms and 

social practices. While the WHO vignettes are grammatically correct, they “seem in 

numerous ways to invite different interpretations across national, religious, and/or 

socioeconomic groups” (p.1724). The authors recommend that future researchers should 

aim for functional equivalence rather than just linguistic equivalence, and that this may 

require deviating substantially from the source text. They suggest that researchers need to 

collaborate with experts in translation and local culture to generate vignettes that achieve 

semantic, conceptual and technical equivalence across groups.  
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4.7 Summary of methodological issues in cross-cultural research  

Cross-cultural research requires a considered approach that is sensitive to the challenges of 

evaluating invariance and minimising bias in measurement comparisons. There are 

numerous threats to the invariance of a scale, including construct, method, and item bias. 

These are commonly addressed in the literature and can, on the whole, be effectively 

combatted through careful translation and planning. Another threat to invariance however, 

which can be far more subtle and requires a more tailored and labour-intensive approach, 

is response category bias. This bias occurs where group differences in internal and external 

reference points cause systematic differences in how individuals interpret and utilise 

response thresholds. 

4.8 Combined approach of current study. 

The current project aims combine two approaches to enhance the cross-cultural validity of 

direct comparisons between India and the UK using the EPDS. Firstly, measurement 

invariance testing will be used to successively test each level of invariance required for valid 

cross-cultural comparisons. This will provide good general insight as to whether the 

measure is functioning equivalently between the two cultures, at a construct, metric and 

scalar level. This information will be used to complement the second aim, which is to use 

the anchoring vignette methodology to detect and adjust for DIF in how participants from 

each country are using the EPDS response scales. As AVs have not previously been used 

with the EPDS, chapter 5 will outline the development of the vignettes themselves and the 

method used to administer them in each setting. Following this, results from the 

measurement invariance testing and AV analysis will be presented in Chapter 6. 
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Chapter 5: Development of a set of Anchoring Vignettes for the Edinburgh 

Postnatal Depression Scale. 

5.1 Introduction 

The key aim in developing anchoring vignettes is to achieve response consistency and 

vignette equivalence (King, Murray, Salomon & Tandon, 2004). This can be achieved 

through a methodical but flexible approach to development and administration. As such, 

the following section will draw together and provide a synthesis of the guidance that has 

emerged organically regarding the development, translation, and administration of 

anchoring vignettes as the literature has developed. Following on from this, a detailed 

account of the development, translation and piloting of the anchoring vignettes in the 

current study is provided. 

5.2 Anchoring vignette development in the literature 

5.2.1 Vignette equivalence 

There are three key recommendations to improving vignette equivalence (VE) when using 

AVs in health research. Firstly, in order to leave nothing to the imagination or subjective 

interpretation of the participant, vignettes should be written as objectively, clearly and 

concretely as possible, with reference to specific behaviours that can or cannot be done, 

and their frequency of occurrence (King et al., 2004). Secondly, vignette authors should be 

sensitive to the cultural norms and practices that characterise the target populations, 

ideally purging the vignettes of any references that might carry a different weight or 

meaning to a specific group. Thirdly, during the translation process, researchers should 

strive to produce content that is functionally and conceptually equivalent between groups 

(Bago d’Uva, Lindeboom, O’Donnell, & van Doorslaer, 2011; Grol-Prokopczyk, Verdes-

Tennant, McEniry, & Ispany,2015).  

However, although there is a call for specificity, caution is required in the level of specificity 

used. More recent research has suggested that being overly specific in vignette descriptions 

can actually lead to violations of vignette equivalence. Su, Willis, and Salomon (2017) found 

that using concrete, objective distances in vignettes describing visual acuity led to differing 

interpretations of the underlying construct as many participants did not have the ability to 

accurately estimate distance. Grol-Prokopczyk (2018) also found that vignette series which 

mentioned specific diseases that carry distinct cultural weights or relevance (e.g., heart 

disease, diabetes) can provoke more substantial violations of VE. Vignettes that describe 

health in general terms that are universally experienced, such as fatigue and pain appear to 
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invite fewer violations of VE than references to specific diseases. The authors conclude that 

“universality should trump specificity and concreteness as a priority in vignette design” 

(p.9).  

Concerns regarding references to specific diseases were also raised by Vonkova, Bendle and 

Papajoanu (2017) who noted that the VE assumption is particularly challenged where the 

construct being assessed is multidimensional in nature. For example, depression is a multi-

faceted disorder but is often assessed in large scale studies by the question “How much of a 

problem do you have with feeling sad or depressed?” (Mojtabai, 2016; Molina, 2017). The 

same question applied to a vignette could conjure up several dimensions or symptoms of 

depression against which to rate the character. Violations could then occur if each vignette 

does not adequately describe every dimension of depression and participants are left to 

interpret the relative weight and importance of unspoken symptoms. This may have a 

larger effect where one group has a more detailed understanding of a construct, as this 

knowledge is likely to create more variation in their interpretation. One solution to this 

dilemma is to break the overall construct down into individual and unambiguous symptoms 

for both the self-assessment and vignette components. This allows for comprehensive 

coverage of a multidimensional construct without the need for long vignettes. It also 

addresses the earlier encouragement to avoid references to specific diseases that may carry 

different cultural weights and instead focus on universally experienced symptoms. In this 

sense, the EPDS may be particularly suited to this methodology, as each of its 10 items 

focuses on a specific symptom of postnatal depression. 

Thus, vignette wording needs to find a balance between generality and specificity. If it is 

too vague or if pertinent elements of the construct have been omitted, then respondents 

are likely to interpret it differently because there is too much ambiguity. However, if 

vignettes are too specific violations of VE can be incurred either because not all participants 

are able to make accurate mental representations for certain concepts, or because specific 

diseases, such as depression, may carry different weights across cultures. It is better to 

break down abstract constructs into concrete symptoms and to describe characters’ health 

in general terms that can be explicitly defined, such as pain, laughter, and crying.  

5.2.2 Response consistency. 

Much of the guidance on developing vignettes which meet the response consistency (RC) 

assumptions comes from a key study by Au and Lorgelly (2014) who carried out an in-depth 

quantitative and qualitative investigation of different approaches to administration. 
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Qualitative interviews showed that participants were more likely to rate themselves and 

the vignette characters on the same scale if they imagined themselves in the same 

situation. This highlights two important recommendations. The first is to write the vignettes 

in such a way as it will be easy for participants to put themselves in the shoes of the 

character. This can be achieved by ensuring that the language and contextual cues used are 

relevant and natural to each target population. Content that is more relevant to one group 

should be avoided. Secondly, participants should be given explicit instructions to consider 

the vignette character to be of the same age and background as themselves, and to imagine 

themselves in that person’s situation. An additional finding that participants tended to 

forget to do this indicates that this instruction should be repeated regularly throughout the 

administration. This approach was supported by Knott, Lorgelly, Black, and Hollingsworth 

(2017a) who found that RC was achieved after implementing these recommendations even 

when using formal, rigorous tests.  

Au and Lorgelly (2014) also found that using vignettes that presented an overall health 

state, including 5 different dimensions of health, led to an improvement in RC compared to 

when they used vignettes that described a single dimension of health. It may be that a 

description of health that contains multiple symptoms appears to be more realistic, as poor 

health is very rarely confined to one specific symptom, and so participants find it easier to 

rate the character in the same way as they rate themselves. However, a downside of this 

approach is that vignettes are naturally longer, meaning that retaining all the information is 

more difficult and that different participants may pay more attention to certain parts of the 

vignette. This style of vignette may also introduce ambiguity in that some participants may 

consider each symptom independently while others may perceive individual symptoms in 

the context of the other symptoms described, and therefore rate each symptom as more 

severe. 

Another suggestion is to switch the question order so that the AVs are presented before 

the self-rating questions, thus priming respondents to define the response scale in a 

common way (Hopkins & King, 2010). However, Knott, Black, Hollingsworth, and Lorgelly 

(2017b) argue against this approach as it may also contaminate answers to the original 

measure, making the results incompatible with results from the same measure used 

without being primed by vignettes. Other recommendations include that the placement of 

the self-assessment should be varied randomly, that the vignettes should be presented 

randomly and that the age and gender of the vignette characters should be matched to 

participants (Buckley, 2010, Knott et al., 2017a).  
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5.2.3 A trade-off between assumptions? 

Knott et al. (2017a) speculated that the measures to improve RC may have had an adverse 

effect on VE. They went as far as to say that the jury was still out on whether it was possible 

to satisfy both RC and VE at once as they appeared to trade off against each other to some 

degree. They hypothesised that by inviting the respondent to interpret the character to be 

more like themselves, the perceived level of underlying health in the vignettes may become 

increasingly heterogenous. Likewise, while writing comprehensive, concrete, objective 

vignettes may minimise violations of VE by reducing potential ambiguity in vignette 

interpretations, it may also make it more difficult for respondents to use consistent 

thresholds across self- and vignette-ratings. Knott et al. (2017b) warned that researchers 

should be mindful that, “recommendations put forward with regards to either one of the 

assumptions, may come at the expense of the other” (p.399). 

Thus, the ideal vignette should be written in such a way that it is specific enough to avoid 

ambiguity in interpretation but general enough that the respondent is able to imagine 

themselves in the same situation and apply consistent standards across their ratings of self 

and vignette characters. 

5.3 Anchoring vignette development in the current study. 

Methodological considerations regarding anchoring vignette development are split into 

three key areas: Development in English, Translation into Kannada, and Piloting. In turn, the 

approach taken in each of these three areas was informed by a number of practical 

considerations, including the number of vignettes required for the overall scale and each 

item and how the final task was to be administered. Thus, the broad rational guiding the 

development of the vignettes is provided first, followed by a detailed description of the 

three key areas. 

5.3.1 Rationale: practical considerations regarding vignette development 

The current approach was guided by previous findings in the literature and by practical 

considerations for the administering the vignettes in a low-literacy urban sample from 

Bangalore, India. Further, as this method had not been used with this measure or in this 

context before, a degree of flexibility was required and utilised in the development and 

administration of the vignettes. 

As already explained, the anchoring vignette method deals with systematic bias in how 

individuals from different groups or cultures use response scales in self-reports. Thus, as 

the method is assessing DIF in the response scale and not the items themselves, where a 
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questionnaire uses a uniform response scale, there is no need to provide vignettes for 

every item. However, as the Edinburgh Postnatal Depression Scale (EPDS) has a different 

response scale for each of its ten items, a distinct set of vignettes was required for each 

item (see Table 5.3.1 for details of response scales). The initial plan was to administer the 

vignettes using an adaptive technique, where the two vignettes that represent the severity 

either side of the self-rating are selected and presented to participants (King, 2009). So, 

rather than each participant rating a range of vignettes representing each and every 

different level of symptom severity possible, each participant is only presented with two 

vignettes that theoretically reflect symptom severity either side of their own self-rating 

given on the EPDS when they completed it. The choice of vignette presentation is therefore 

adapted to reflect an individual’s self-rating. In order to do this, six vignettes were required 

for each set of four response options (see figure 5.3.1). This approach was selected as it is 

presented as an effective way of saving time and participant burden while also increasing 

the quality and precision of the data obtained (King & Wand, 2006). Thus, a total of 60 

vignettes were written, with each vignette describing a single depressive symptom in as 

concise a manner as possible.  

Table 5.3.1: Comparison of English and Kannada (back-translated) versions of the EPDS used in the current 
study. 

Item Original English EPDS Back-translation of Kannada EPDS 
1 Stem I have been able to laugh and see the 

funny side of things 
No matter what I encounter with, I am 
able to find the funny aspect in that 
situation 

Response 
Set 

As much as I always could 
Not quite so much now 
Definitely not so much now 
Not at all 

Just how much I could do before 
Not quite so much now 
Definitely not as much as before 
Not at all 

2 Stem  I have looked forward with enjoyment 
to things. 

I look forward to (been eager to) 
enjoying everyday activities of life 

Response 
Set 

As much as I ever did 
Rather less than I used to 
Definitely less than I used to 
Hardly at all 

As much as I used to before 
Rather less than I used to 
Definitely less than before 
Hardly ever 

3 Stem  I have blamed myself unnecessarily 
when things went wrong 

I have blamed myself when the 
situation went wrong. 

Response 
Set 

Yes, most of the time 
Yes, some of the time 
Not very often 
No, never 

Yes, most of the times  
Yes, sometimes 
No, once a while 
No, never 

4 Stem  I have been anxious or worried for no 
good reason 

I get anxious and worried for small 
matters 

Response 
Set 

No, not at all 
Hardly ever 
Yes, sometimes 
Yes, very often 

Not at all 
Once a while 
Yes, sometimes 
Yes, most of the times 
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Table 5.3.1 continued: Comparison of English and Kannada (back-translated) versions of the EPDS used in the 
current study. 

5 Stem  I have felt scared or panicky for no 
very good reason. 

I get scared or panicky for small 
matters 

Response 
Set 

Yes, quite a lot 
Yes, sometimes 
No, not much 
No, not at all 

Yes, most of the times  
Yes, sometimes 
Not much 
Not at all 

6 Stem  Things have been getting on top of me It is becoming impossible for me to 
cope with stress from various tasks 

Response 
Set 

Yes, most of the time I haven’t been 
able to cope at all 
Yes, sometimes I haven’t been coping 
as well as usual 
No, most of the time I have coped 
quite well  
No, I have been coping as well as ever  

Yes, most of the times it gets difficult 
for me to handle  
Yes, sometimes I have not been able 
to manage it as usual 
No, most of the times I have been 
able to manage 
No, I am handling it as I have done 
always 

7 Stem  I have been so unhappy that I have 
had difficulty sleeping. 

I find it difficult to sleep, as I have feel 
unhappy 

Response 
Set 

Yes, most of the time 
Yes, sometimes 
Not very often 
No, not at all 

Yes, most of the times 
Yes, sometimes  
No, once a while 
No, never 

8 Stem  I have felt sad or miserable. I have been sad or depressed 

Response 
Set 

Yes, most of the time 
Yes, quite often 
Not very often 
No, not at all 

Yes, most of the time  
Yes, often 
No, once a while 
No, never 

9 
 

Stem  I have been so unhappy that I have 
been crying. 

As I feel sad, I have been crying 

Response 
Set 

Yes, most of the time 
Yes, quite often 
Only occasionally 
No, never 

Yes, quite often  
Yes, sometimes 
Once a while 
Not at all 

10 
 

Stem  The thought of harming myself has 
occurred to me. 

I have had thoughts of harming or 
hurting myself 

Response 
Set 

Yes, quite often 
Sometimes 
Hardly ever 
Never 

Yes, most of the times  
Sometimes 
Rarely 
Not at all 
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Figure 5.3.1: Showing adaptive selection approach to AV presentation 

 

 

5.3.2 Task format and presentation. 

While VE is largely affected by the content and translation of the vignettes, the likelihood of 

meeting the RC assumption rests more heavily on how the vignettes are presented and the 

clarity of the instructions (Au & Lorgelly, 2014). Hence, procedure was carefully considered 

during the development stage, with due consideration given to established methodology 

and the context in which the vignettes were administered. In the light of Au and Lorgelly’s 

(2014) recommendation to repeat instructions throughout the task, but also in an effort to 

strike a balance between meeting this assumption and not overly frustrating participants, it 

was decided to repeat task instructions after every three vignettes. 

We agreed with Knott et al. (2017a) that priming the participants with vignette completion 

prior to completing the self-assessment scale may contaminate answers to the latter and 

compromise future comparisons with other studies using the EPDS. Additionally, in the UK 

WCHADS cohort the EPDS had already been administered in the normal way without any 

AV priming, so a parallel procedure needed to be adopted in India to ensure responses to 

that scale were directly comparable and could just be adjusted for DIF following the results 

of AV analysis.  

Finally, the order in which the vignettes were presented was considered. Buckley (2008) 

found that presenting the vignettes in descending order (of severity) attenuated vignette 

ratings and recommended that vignettes should be ordered randomly to mitigate context 

effects. This approach has been broadly accepted by researchers working in this field and 

general practice is randomise vignette presentation. Therefore, vignette presentation in 
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this study was randomised across items and severities, and placed after the self-

assessment. 

5.3.3 Development in English. 

As the AV approach has not been used with the EPDS previously, all vignettes were 

developed by the author. Prior to writing the vignettes, the author collated and reviewed 

all existing vignettes that were available. The length and content of these vignettes were 

used as the starting point for the writing process. Vignettes were written in accordance 

with recommendations given in the literature that they should describe the exact level of 

the depressive symptom for each corresponding EPDS item, with reference to specific 

behaviours and emotions, and the frequency with which they occurred. Any reference to 

the overall concept of depression was avoided. Any language used in the response items 

(e.g.  ‘most of the time’, ‘quite often’, ‘definitely less’ etc.) for the corresponding item was 

also omitted from the vignette so as not to bias a participant toward a particular response. 

Vignettes were written concisely using simple language and short sentences where 

possible. This was to ensure that all participants would be able to clearly understand and 

process the content. Vignettes in this study were presented orally and so it was important 

to keep memory load to a minimum. Therefore, each vignette description focused on a 

single depressive symptom corresponding to a single EPDS item. 

Further to the description of the depressive symptom, each vignette contained a small 

amount of contextual information. This information was provided to make the vignette 

more realistic and to make the vignette character appear similar to a typical member of 

each target population. Additionally, certain items in the EPDS (1, 2 & 6) have response sets 

in which the participant must consider their current state (in the past 7 days) in relation to 

a previous state. This means that these vignettes were required to demonstrate both a 

previous and a current state of being.  

Once written, the vignettes went through a stringent review and revision process. Feedback 

was initially provided by a group of experts from the UK and India on the cross-cultural 

appropriateness of the language used and appropriate revisions were made. Following this, 

to ensure the vignettes were appropriate for UK participants, additional feedback was 

provided by team members from the Wirral Child Health and Development Study regarding 

the reading level. Modifications included shortening sentences and replacing words that 

were deemed to be too complex. At this point the vignettes were also reviewed by expert 

clinicians and researchers in India and the UK to ensure they reflected the full range of 
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depressive symptoms assessed by the EPDS. Following this the vignettes were processed 

through a readability program to explore the reading age of the vignettes collectively and 

individually (https://www.webfx.com/tools/read-able/). As it was planned to administer 

the English vignettes to a sample broadly equivalent to the WCHADS sample in the UK, the 

mean reading age for the WCHADS sample (estimated to be 9 years) was used as a 

standard. Thus, the vignettes were modified to bring them as close to this reading age as 

possible. Due to the complex nature of some of the response sets, it was only possible to 

reduce the overall reading age of the vignettes to 13-14 years. The readability for vignette 

sets (one set corresponding to one EPDS item) ranged from 12-13 years to 14-15 years.  

Once the vignettes had been simplified to the highest possible degree, while still retaining 

their validity as descriptions of depressive symptoms, they were signed off as ready for 

translation by the author and the expert review panel. This process was not repeated for 

the Kannada vignettes, as it was planned to administer them orally, meaning reading age 

was not relevant. 

5.3.4 Translation of vignettes into Kannada. 

A major criticism of previous approaches is that studies have not taken adequate care in 

translating the vignettes so that they mean the same thing in different cultures. As stated 

earlier, the prevailing evidence and opinion from the literature strongly recommends a 

functional approach to translation. Thus, this project placed a heavy emphasis on attaining 

“functional equivalence” that prioritised equivalence of meaning over equivalence of 

wording. 

To ensure a high level of functional equivalence and accuracy, the current approach to 

translation was based on World Health Organisation guidelines (Menon, Cherkil, Aswathy, 

Unnikrishnan, & Rajani, 2010). These guidelines set out the following steps: forward-

translation, back-translation, and synthesis. A ‘committee’ approach was taken at each 

stage to further minimise bias, as recommended by Van der Vijver and Tanzer (2004). 

Further, although the English versions of the vignettes were developed first, a flexible 

approach was retained to allow for decentering and modification of both sets 

simultaneously (Erkut, 2010).  

5.3.4.1 Forward translation. 

Bilingual Panel. Vignettes were initially translated into Kannada by a team of 6 research 

assistants (RAs) from the Bangalore Child Health and Development Study. The RAs were 

divided into three pairs, and each pair translated 20 vignettes.  All translators were native 
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Kannada speakers and fluent in English. Prior to translation, the team received training 

regarding the anchoring vignette method and instructions regarding translation. The RAs 

were instructed to focus on attaining functional equivalence in 3 areas: linguistic rules, 

cultural norms, and social practices (Pan & Fond, 2014). Linguistic rules refer to sentence 

structure, word order and grammar. Cultural norms refer to how people do or express 

things in the target culture. Social practices refer to what people do in a given culture. The 

team was given the freedom to deviate substantially from the original wording of the 

vignette if that would bring about a higher level of functional equivalence. Overall, it was 

emphasised that the translated vignettes should mean the same thing as the source 

vignettes and that all content should make sense to the target population. 

Expert Panel Review. Following the initial forward-translation, the vignettes were reviewed 

by the author and the translation team in conjunction with the principal investigator of 

BCHADS, who is bilingual and a practicing psychiatrist. The first aim of the review was to 

ensure that the language used in the Kannada vignettes was appropriate for the target 

population. For instance, there were words or phrases which were technically correct but 

that were rarely used in conversation. In these cases, alternative wording was discussed by 

the team until a consensus was reached. The second objective was to ensure that the 

translations were conceptually equivalent to the source vignettes. The author was able to 

provide the context and meaning of phrases that the translation team struggled to 

understand. The author was also able to point out where there had been any clear 

misunderstandings of wording intent during the translation process.  

5.3.4.2 Population review & back-translation.  

Population Review. The revised vignettes were then taken out into the field for informal 

feedback from members of the target population. RAs were instructed to ask for feedback 

on understanding of individual words and phrases, as well the whole vignette. Vignettes 

were split into 6 sets of 10 with RAs instructed to ask for feedback from 2 participants for 

each set. Feedback from the population review was included in the final review and 

synthesis of feedback.  

Back-Translation. Simultaneously, the Kannada vignettes were back-translated by a native 

speaking clinical psychologist who was also fluent in English and who had not taken part in 

the initial translation. This is an important part of the process as it allowed for the 

identification of discrepancies between the English and Kannada versions of the vignettes. 
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This individual was also asked to provide any feedback on conceptual equivalence and the 

appropriateness of the Kannada vocabulary used.  

5.3.4.3 Final review and synthesis of feedback. 

The final step of the translation process was to draw together and synthesise the back-

translations and clinical psychologist feedback with the population feedback. The author 

met with the lead investigator of the BCHADS study, a bilingual psychiatrist and three 

members of the BCHADS research team who were all native Kannada speakers and fluent in 

English. The population review provided a better understanding of which words were not 

understood by the target population and so needed to be changed. Again, decisions were 

made by consensus within the panel. Final changes were then made to the Kannada 

vignettes based on any disparities in conceptual equivalence revealed by back-translations. 

Where it was not possible to achieve conceptual equivalence by changing the wording of 

the Kannada vignette (e.g., where there was no equivalent Kannada word to the English), or 

where it was easier to do so, changes were made to the source vignette. An example of the 

vignettes developed for EPDS item 1 is presented in Table 5.3.4.3, showing the English 

version that was initially translated into Kannada, the back-translation of the Kannada 

versions, and details of any changes made at this stage. 

5.4 Pilot 

5.4.1 Aim of the pilot study 

Pilot testing forms a key part of developing new anchoring vignettes and there were several 

key areas that were explored during this part of the study. Of primary concern was whether 

the overall methodological approach was feasible in India and whether participants were 

able understand the vignettes. Understanding can be split into two areas. The first relates 

to semantic understanding. Did the participants understand the words and phrases used in 

the vignette, and does the overall vignette make sense to them? The second area relates to 

severity. Did participants understand the severity of the vignettes in the way that was 

expected (i.e., the a priori ranking)? Another key consideration was whether the vignette 

assumptions held for the vignettes. While it was beyond the scope of this study to perform 

stringent tests of assumptions, it was possible to examine various indicators of whether the 

assumptions were likely to be being met. A key paper that influenced the approach in this 

pilot study was Au and Lorgelly (2014), particularly with regards to the assessment of RC 

and participant experience of the task. As such, that study was used as a standard against 

which several of the indicators from this study were compared.  
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5.4.1.1 Research questions 

1. Is the established anchoring vignette methodology a feasible and valid approach in 

India? 

2. Do participants show semantic comprehension of the vignettes? 

3. Are the vignette assumptions likely to be met in the current sample? 

5.4.2 Method 

5.4.2.1 Sample 

The overall anchoring vignette assessment sat within the BCHADS cohort and was designed 

to be completed by a subset of participants. Of this subset, a convenience sample of 

Kannada-speaking mothers, who were also completing the wider battery of assessments, 

participated in the pilot study by completing the vignette assessment and providing 

additional feedback.  A total of 32 mothers participated in the vignette assessment at this  
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Table 5.3.4.3: Example of anchoring vignettes for EPDS item 1, "I have been able to laugh and see the funny side of things", comparing the English version that was translated into Kannada 
and the subsequent back-translation, as well as any modifications made prior to piloting following final review. 

English Vignette (potential issues in red) Back Translated Vignette Kannada modifications made following 
review. 

A. X is usually very cheerful but recently she hasn’t 
been feeling like herself. Situations that she 
would normally be able to make light of and brush 
off have been putting her in a bad mood. She 
used to laugh every day but she can’t remember 
finding anything funny in the last week. 

Lakshmi is usually very happy but recently she hasn’t been 
feeling the same. Situations that wouldn’t normally give 
her trouble have been now putting her in a bad mood. She 
used to be happy every day but she can’t remember 
finding anything that makes her happy in the last week. 

The 2 uses of “happy” were changed to 
words that matched English vignette. 

B. X is usually very happy but work has been getting 
her down recently and she has been much more 
serious than usual. In the last week she has 
probably only laughed once. 

Sameena is usually very happy but recently due to work 
she has been much quieter than usual. In the last week 
she has probably laughed once. 

Kannada vignette changed to reflect English 
text. 

C. X has always been a happy and positive person, 
but recently she has been feeling down about life. 
She would normally joke around and laugh with 
her friends every day, but she has only laughed a 
couple of times in the last week. 

Meena has always been a happy and positive person, but 
recently she has been feeling low about life. She would 
normally joke and laugh with others every day, but in the 
last week she only laughed a couple of times  

Hard to understand positive in Kannada (VS).  
Changed to “has a hopeful approach to life”. 

D. X’s mood has been very up and down this week. 
She has spent half the week feeling very low and 
barely able to force a smile. The rest of the time 
she has felt like her usual self and has been able 
to enjoy her time with friends and family. 

Radha has been experiencing ups and downs in her mood 
this week. She was sad for almost half of the days of the 
week and found it hard to smile.  At other times she felt 
like her usual self and has been able to enjoy her time with 
friends and family. 

No changes made. 

E. X has been enjoying life just as she usually does 
for most of the week. There have been a couple 
of times where she has struggled to cope when 
things haven’t gone to plan but otherwise she has 
been able to laugh off any difficulties. 

Sheela enjoys her life through most of the week. When 
things don’t go as expected she has struggled to cope on 
couple of occasions. Other than that even during difficult 
times she has been able to laugh. 

No changes made. 

F. X is normally very happy in life and this week has 
been no different. While she has been busy with 
different jobs that needed doing, she has been 
able to stop and spend some time laughing and 
having fun with her children 3 or 4 times a day. 

Shweta is normally happy in life and this week has also 
been the same. While she was doing all the activities that 
she was supposed to do, she has been able to also spend 
time with her children laughing and having fun/enjoyed 
doing so.  

¾ times added to Kannada version. 
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point. Data from the pilot vignettes ratings were not included in any final anchoring 

vignette analyses. 

5.4.2.2 Ethics 

Ethical approval for the full BCHADS protocol, which included the use of the anchoring 

vignette methodology within the BCHADS sample, was given by NIMHANS and the 

University of Liverpool. Details of the dates of committee approvals for BCHADS are given in 

full in Chapter 3 (Section 3.2.1). 

5.4.2.3 Measures 

5.4.2.3.1 Maternal depression 

Maternal depression was assessed in each cohort using the Edinburgh Postnatal Depression 

Scale (EPDS) (Cox, Holden, & Sagovsky, 1987), a 10-item Likert scale designed to detect 

depression in the postnatal period. For the purposes of the current study the EPDS was 

translated into the local language (Kannada) following World Health Organisation 

guidelines for measure translation. A comparison of the original English version of the EPDS 

and the back-translation of the Kannada version of the EPDS is presented in Table 5.3.1. Full 

details regarding the measure and translation process are provided in Chapter 3.  

5.4.2.3.2 Anchoring vignettes 

The anchoring vignettes were developed as part of this study for specific use with the EPDS. 

Each of the 10 EPDS items focuses on a specific symptom of postnatal depression and has 

its own unique response scale. A set of 6 vignettes was developed for each item. Each set of 

vignettes described characters that were exhibiting the symptom described by the 

corresponding EPDS item and that could be sensibly rated using the corresponding 

response scale. Within each set of vignettes, a range of symptom severities were portrayed, 

ranging from mild to severe. Therefore, a total of 60 anchoring vignettes were developed 

for use in the pilot. Full details of the development process are given in section 5.3.  

5.4.2.3.3 Pilot feedback questionnaire  

A questionnaire was developed to record feedback and provide additional data for 

evaluating the vignettes. This questionnaire was administered alongside the anchoring 

vignettes with provision being made for feedback to be given during the task and following 

the completion of the task, as described below. 
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Feasibility: Participants were asked to provide feedback on how they found the task overall 

by rating the vignettes on ease of understanding and the amount of concentration 

required, both on a scale of 1-10. The RAs administering the pilot were also instructed to 

observe and record how the mothers responded to the instructions.  

Semantic Comprehension: Participants were instructed to highlight any words or phrases 

that they found difficult to understand at the outset of the questionnaire and were 

reminded and asked for feedback after each vignette. Any comprehension issues, including 

the number of times each vignette was listened to, were recorded and collated so that 

recurrent difficulties could be identified. 

Response Consistency and Vignette Rating Behaviour: If instructions were not understood 

or effective, it would raise questions as to the feasibility of the AV method in this context 

(Au & Lorgelly, 2014; Knott et al., 2017a). Where findings suggested that this was the case, 

consideration was given to whether it was possible to make modifications to the 

instructions to enhance their effectiveness, without deviating substantially from what has 

been established in the literature. While Au and Lorgelly (2014) conducted semi-structured 

interviews with participants, that was beyond the scope of this pilot study. Instead, a short 

set of questions were designed to explore similar domains and completed by participants 

immediately following completion of the vignette task. This provided valuable insight into 

the thought processes involved in completing the vignette task and whether the likelihood 

that the response consistency assumption held. The response consistency assumption was 

explored by asking participants how much they agreed with the statement, “I rated my 

health on the same health scale (or in the same way) as I rated the health of the story 

characters”. Responses were recorded on a 5-point scale (strongly agree, somewhat agree, 

neither agree nor disagree, somewhat disagree, and strongly disagree). Participants were 

also asked to describe their thoughts when rating the health of the vignette characters. 

Finally, participants were asked whether they assumed the characters were the same age 

and background as themselves, and whether they imagined themselves in their position. If 

the answer was negative, they were prompted to explain why.  

5.4.2.4 Procedure 

Prior to starting the vignette assessment, researchers introduced and explained the task to 

the participants using a pre-written script. Specific instructions to enhance response 

consistency (described in Section 5.2.2) were read out at the start of the task and then 
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repeated every three vignettes to ensure that they were not forgotten. Following the task 

introduction, participants completed a practice vignette.  

The EPDS and AV assessment were presented on a tablet using the Qualtrics online survey 

platform. Due to low literacy levels the EPDS was researcher administrated. Each EPDS item 

was read out and participants were invited to select their response from the four response 

items. The AVs were pre-recorded and presented orally in a random order following the 

completion of the EPDS. Playback of the vignettes was carried out using headphones to 

ensure that mothers could hear them clearly. 

A split-half approach to vignette selection was used, representing a part standard 

presentation approach and part adaptive approach, whereby Qualtrics was programmed to 

randomly present two sets of vignettes. Set A contained all the vignettes (6 per item) for 

EPDS items 1, 3, 5, 7, and 9 (n=30) and two adaptively selected vignettes for EPDS items 2, 

4, 6, 8, and 10 (n=10). Set B contained the reverse. This ensured that (i) each vignette was 

presented at least 15 times while not extending the pilot such that it would place excessive 

demands on participants and (ii) each EPDS item received corresponding vignette ratings 

which theoretically represent all points in the response set.  

Each participant was therefore presented with 40 vignettes in total. Each vignette was 

played once through the headphones. Following this, the RA would read out the response 

options and the vignette was played again so the participant could listen to it with the 

response options in mind. The RA would then re-read the options and the participant would 

select the response. All participants were encouraged to listen to each vignette at least 

twice and informed that they could listen to the vignette as many times beyond that as 

they wanted. Following each vignette, participants were asked if there was anything they 

struggled to understand or did not make sense. Any feedback was recorded by the RA. The 

number of times each vignette was played was also recorded. 

Following the completion of the AV task, participants were asked a series of questions 

relating to the feasibility of the task and their thought-processes and approach to the task. 

5.4.3 Analysis plan 

Analysis used a combination of quantitative and qualitative approaches. Any quantitative 

analysis was carried out in SPSS 24. Analysis was performed in relation to each key area of 

interest as follows: 
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5.4.3.1 Task feasibility 

Mean participant ratings for ease of understanding and the amount of concentration 

required were calculated and compared with Au and Lorgelly (2014). RA feedback was also 

considered. 

5.4.3.2 Vignette comprehension (semantic)  

Participant feedback was collated along with the number of times the vignettes were 

played. As most vignettes were played at least twice as part of the standard procedure, 

negative feedback was assumed where vignettes have been played 3 or more times. To 

determine the most troublesome vignettes, the two sources of data were combined and 

any vignette with 3 or more items of negative feedback was examined more closely.  

5.4.3.3 Response consistency and vignette rating behaviour 

Responses to the question, “I rated my health on the same health scale (or in the same 

way) as I rated the health of the story characters” were split into 3 categories regarding the 

likelihood of RC: Likely (strongly agree), Possible (somewhat agree, neither agree nor 

disagree), and Unlikely (somewhat disagree, strongly disagree). The proportion of 

responses for each category was calculated and compared against the responses reported 

by Au and Lorgelly (2014). 

The proportion of respondents giving positive and negative responses to the items, “did 

you assume that they were of the same age and background as yourself?” and “did you 

imagine yourself in their position?” was calculated and compared against the findings from 

Au and Lorgelly (2014). The reasons given for negative responses were also examined. 

Qualitative participant feedback regarding participant thought processes when rating the 

vignettes was examined in relation to their response to the items described above. 

5.4.3.4 Vignette equivalence & comprehension (severity).  

VE and severity comprehension were explored using a variation of the standard rank-order 

analysis used by King et al. (2004). The present approach was based on the King et al. 

(2004) approach by examining rank-order of the vignettes. If rank ordering was consistent 

between groups (e.g., countries) this was taken as evidence that the vignettes were evoking 

similar levels of the relevant construct in each population and the VE assumption was 

considered to be fulfilled.  

Due to time constraints imposed by the timeline of the larger BCHADS study it was not 

feasible to pilot in both the UK and India simultaneously, meaning a direct comparison of 
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rank-ordering was not possible. Instead, the mean rank-ordering of vignettes in the 

Kannada sample was compared against the rank-ordering of a UK-based clinical 

psychologist. This individual was an expert in the area of maternal mental health and had 

worked extensively with the target population. It was therefore considered that she could 

offer a perspective on the rank ordering that was both clinically relevant and representative 

of the target population.  

First, the mean response for each vignette across participants was calculated. There were 

four response items to select from for each vignette. These were scored from 0 to 3, with 0 

representing the least severity of depressive symptoms and 3 representing the highest. 

These mean scores were then converted to ranks for each set of 6 vignettes. The rank order 

in the current sample for each set was then compared against the a priori ranking order and 

the ranking order of a UK clinical psychologist. 

Some inconsistency in rank order was expected so it was important to distinguish between 

levels of inconsistencies (Murray et al., 2003). Where a vignette was two or more ranks out 

of expected position it was deemed to be a major violation. Where a vignette was one rank 

out of expected position it was deemed to be a minor violation. Where ranking 

inconsistencies were found the vignettes were reviewed to determine why this was the 

case and appropriate modifications were made.  

5.4.4 Results. 

5.4.4.1 Feasibility. 

The mean rating for ease of understanding was 7.64 (SD = 2.43) and the mean rating for 

concentration required was 6.13 (SD = 3.20). Comparatively, the participants from Au and 

Lorgelly (2014) gave a mean rating of 8.3 out of 10 for ease and 7.4 out of 10 for 

concentration required. 

5.4.4.2 Response consistency and vignette rating behaviour. 

When asked how much they agreed with the statement, “I rated my health on the same 

health scale (or in the same way) as I rated the health of the story characters”, 37% said 

they “Strongly Agreed”, 56.3% said they “Somewhat” agreed, 3.1% said they “Neither 

Agreed Nor Disagreed” and 3.1% said they “Strongly Disagreed”. Comparatively, Au and 

Lorgelly (2014) found that 38% of participants strongly agreed with the same statement.  
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100% of participants stated that they assumed the vignette characters were of the same 

age and background as themselves when rating the vignettes. 84.4% of participants stated 

they imagined themselves in the vignette scenario. 

When participants were asked to describe their thought processes when rating the 

vignettes, most responded that they felt there was lots of similarity between their own lives 

and the situations and emotions described in the vignettes. 

"What happens in my house every day, also happens in their lives" 

 

“My family stories are also very similar. I could imagine myself in their place.” 

 

Participants also reported imagining themselves in the place of the vignette character, 

trying to understand how difficult it was for characters, and thinking about what decisions 

they would make if they were in their place.  

“While answering I imagine myself as a character from some stories.” 

"I was trying to think what decisions I would take if I was in their place." 

“I was trying to understand how difficult it is for them.” 

Only 5 out of 32 participants indicated that they did not relate to the vignette characters or 

content. 

5.4.4.3 Research assistant feedback. 

The research assistants observed that a lot of the participants were not paying attention to 

the duration or frequency of the different emotions described in the vignettes, but rather 

were just looking for whether a feeling was there or not. In other words, if an emotion was 

mentioned, participants appeared to rate it without considering its longevity or intensity. 

This was first noted from observations that a number of participants were consistently 

rating vignettes as very severe when symptoms were mentioned but described as very mild 

or non-existent. Further inspection of the preliminary pilot data confirmed this pattern.  

Research staff reported that it was difficult to ensure that participants were paying 

attention and listening properly to the vignettes due to the format in which they were 

presented. Participants would occasionally appear to disengage while listening to the 

vignettes. 
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Researchers reported that many of the participants did not want to listen to the vignettes 

twice when asked to and insisted that they had understood them the first time. This was 

supported by the records of how many times each vignette was played, with a substantial 

proportion of mothers only listening to each vignette once during the pilot. 

5.4.4.4 Vignette comprehension. 

6 of the 60 pilot vignettes received ≥ 3 negative feedback indicators (participant feedback 

and vignette play count) and were therefore implicated as troublesome vignettes (Table 

5.4.4.4). A representation of the qualitative feedback is provided in Appendix 6. 

Table 5.4.4.4: Vignettes with ≥ 3 items of indicators of poor comprehension  
Frequency of Indicators 

Vignette Participant 
Feedback 

Play Count ≥3 Total 
Indicators 

10D 1 4 5 

1E 2 2 4 

1C 1 2 3 

1D 3 0 3 

2D 1 2 3 

6F 2 1 3 

 

5.4.4.5 Vignette equivalence and ranking comparison 

Comparisons between the a priori rank order, UK clinician rank order and pilot rank order 

are presented in Tables 5.4.4.5a…j). Means, standard deviations and coefficient of 

variations are presented for each vignette. Ranking inconsistencies were distinguished as 

either major (2 or more ranks out of place) or minor (1 rank out of place). Violations are 

discussed and addressed in section 5.5.2. 

Table 5.4.4.5a:  

Ranking comparison of vignette ratings for EPDS Item 1: “I have been able to laugh and see the funny side of 

things”. 

Vignette A Priori Rank UK Clinician Rank Pilot Rank Mean Rating (SD, CoV) 

1A 6 6 5* 1.5 (0.96, 0.64) 

1B 5 5 4* 1.4 (0.9, 0.65) 

1C 4 4 6** 1.56 (0.83, 0.57) 

1D 3 3 2* 0.74 (0.79, 1.10) 

1E 2 2 3* 0.83 (0.92, 1.10) 

1F 1 1 1 0.25 (0.48, 1.79) 
Note: *Pilot rank inconsistent with a priori rank by 1 rank, ** Pilot rank inconsistent with a priori rank by ≥2 

ranks. 
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Table 5.4.4.5b: 

Ranking comparison of vignette ratings for EPDS Item 2: “I have looked forward with enjoyment to things” 

Vignette A Priori Rank UK Clinician Rank Pilot Rank Mean Rating (SD, CoV) 

2A 6 6 5* 1.94 (0.97, 0.5) 

2B 5 5 3** 1.78 (1.15, 0.63) 

2C 4 4 2** 1.67 (1.15, 0.71) 

2D 3 3 6** 1.97 (1.04, 0.53) 

2E 2 2 4** 1.89 (1.21, 0.65) 

2F 1 1 1 1.25 (0.92, 0.77) 
Note: *Pilot rank inconsistent with a priori rank by 1 rank, ** Pilot rank inconsistent with a priori rank by ≥2 

ranks. 

Table 5.4.4.5c: 

Ranking comparison of vignette ratings for EPDS Item 3: “I have blamed myself unnecessarily when things went 

wrong”. 

Vignette A Priori Rank UK Clinician Rank Pilot Rank Mean Rating (SD, CoV) 

3A 6 6 5* 1.69 (0.96, 0.56) 

3B 5 5 3** 1.33 (0.9, 0.63) 

3C 4 4 6** 1.84 (1.05, 0.55) 

3D 3 3 4* 1.36 (0.65, 0.46) 

3E 2 2 2 1.22 (0.65, 0.57) 

3F 1 1 1 1.06 (1.00, 1.00) 
Note: *Pilot rank inconsistent with a priori rank by 1 rank, ** Pilot rank inconsistent with a priori rank by ≥2 

ranks. 

Table 5.4.4.5d: 

Ranking comparison of vignette ratings for EPDS Item 4: “I have been anxious or worried for no good reason”. 

Vignette A Priori Rank UK Clinician Rank Pilot Rank Mean Rating (SD, CoV) 

4A 6 6 5* 1.95 (0.88, 0.45) 

4B 5 5 4* 1.65 (1.15, 0.71) 

4C 4 4 6** 2.1 (0.85, 0.41) 

4D 3 3 3 1.62 (0.79, 0.51) 

4E 2 2 2 1.24 (1.14, 0.91) 

4F 1 1 1 0.67 (0.99, 1.45) 
Note: *Pilot rank inconsistent with a priori rank by 1 rank, ** Pilot rank inconsistent with a priori rank by ≥2 

ranks. 

Table 5.4.4.5e: 

Ranking comparison of vignette ratings for EPDS Item 5: “I have felt scared or panicky for no very good reason”. 

Vignette A Priori Rank UK Clinician Rank Pilot Rank Mean Rating (SD, CoV) 

5A 6 6 5* 1.88 (0.8, 0.43) 

5B 5 5 6* 2.06 (1.04, 0.5) 

5C 4 4 3* 1.56 (0.74, 0.5) 

5D 3 3 2* 1.31 (0.56, 0.41) 

5E 2 2 4** 1.62 (0.91, 0.56) 

5F 1 1 1 0.67 (0.77, 1.15) 
Note: *Pilot rank inconsistent with a priori rank by 1 rank, ** Pilot rank inconsistent with a priori rank by ≥2 

ranks. 
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Table 5.4.4.5f: 

Ranking comparison of vignette ratings for EPDS Item 6: “Things have been getting on top of me”. 

Vignette A Priori Rank UK Clinician Rank Pilot Rank Mean Rating (SD, CoV) 

6A 6 6 6 1.94 (1.2, 0.62) 

6B 5 5 4* 1.67 (1.28, 0.77) 

6C 4 4 5* 1.83 (1.2, 0.65) 

6D 3 3 2* 1.32 (1.14, 0.88) 

6E 2 2 3* 1.48 (1.13, 0.76) 

6F 1 1 1 0.58 (1.01, 1.76) 
Note: *Pilot rank inconsistent with a priori rank by 1 rank, ** Pilot rank inconsistent with a priori rank by ≥2 

ranks. 

 

 

Table 5.4.4.5g: 

Ranking comparison of vignette ratings for EPDS Item 7: “I have been so unhappy that I have had difficulty 

sleeping”. 

Vignette A Priori Rank UK Clinician Rank Pilot Rank Mean Rating (SD, CoV) 

7A 6 5*** 5* 2.19 (0.95, 0.42) 

7B 5 6*** 6* 2.39 (0.88, 0.36) 

7C 4 4 4 2.11 (1.02, 0.47) 

7D 3 3 3 2 (1.03, 0.51) 

7E 2 2 2 1.63 (0.99, 0.59) 

7F 1 1 1 0.44 (0.88, 1.86) 
Note: *Pilot rank inconsistent with a priori rank by 1 rank, ** Pilot rank inconsistent with a priori rank by ≥2 

ranks. 

***UK clinician rank inconsistent with a priori rank. 

Table 5.4.4.5h: 

Ranking comparison of vignette ratings for EPDS Item 8: “I have felt sad or miserable”. 

Vignette A Priori Rank UK Clinician Rank Pilot Rank Mean Rating (SD, CoV) 

8A 6 6 6 1.94 (0.99, 0.51) 

8B 5 5 2** 1.16 (0.97, 0.83) 

8C 4 4 5* 1.6 (0.85, 0.59) 

8D 3 3 4* 1.59 (0.81, 0.52) 

8E 2 2 3* 1.24 (0.75, 0.58) 

8F 1 1 1 0.38 (0.82, 2.11) 
Note: *Pilot rank inconsistent with a priori rank by 1 rank, ** Pilot rank inconsistent with a priori rank by ≥2 

ranks. 

Table 5.4.4.5i: 

Ranking comparison of vignette ratings for EPDS Item 9: “I have been so unhappy I have been crying”. 

Vignette A Priori Rank UK Clinician Rank Pilot Rank Mean Rating (SD, CoV) 

9A 6 6 6 2.07 (0.9, 0.43) 

9B 5 5 4* 1.88 (0.86, 0.46) 

9C 4 4 5* 2 (0.77, 0.4) 

9D 3 3 3 1.73 (0.69, 0.43) 

9E 2 2 2 1.48 (0.59, 0.43) 

1F 1 1 1 0.25 (0.48, 1.79) 
Note: *Pilot rank inconsistent with a priori rank by 1 rank, ** Pilot rank inconsistent with a priori rank by ≥2 

ranks. 
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Table 5.4.4.5j: 

Ranking comparison of vignette ratings for EPDS Item 10: “The thought of harming myself has occurred to me”. 

Vignette A Priori Rank UK Clinician Rank Pilot Rank Mean Rating (SD, CoV) 

10A 6 6 6 1.94 (0.96, 0.5) 

10B 5 5 5 1.88 (0.98, 0.53) 

10C 4 4 4 1.82 (0.86, 0.48) 

10D 3 3 3 1.59 (0.9, 0.61) 

10E 2 2 2 1.53 (0.79, 0.52) 

10F 1 1 1 0.12 (0.34, 2.82) 
Note: *Pilot rank inconsistent with a priori rank by 1 rank, ** Pilot rank inconsistent with a priori rank by ≥2 

ranks. 

5.5 Post-pilot review and modifications. 

5.5.1 Review of vignettes using rank-order analysis. 

Following the completion of the pilot data collection and analysis, an expert panel reviewed 

the data and discussed any changes that needed to be made to the vignettes. The panel 

consisted of the author, a clinical psychologist, a professor of biostatistics and 

psychometrics and a postdoctoral research assistant. All members of the panel have 

extensive experience in cross-cultural research. Following the agreed changes that were 

made by the panel, the modified vignettes were reviewed by the PI of BCHADS.  

Modifications were made by examining the text in relation to rank order comparisons and 

vignette severity mean ratings. Several key issues were identified that could be driving rank 

order violations in the pilot data. The panel aimed to address these issues in the following 

ways. Firstly, to make any modifications that would enhance the conceptual equivalence of 

the vignettes. Secondly, to ensure that vignettes provide sufficiently distinct 

representations of symptom severity. Thirdly, to remove any possible primacy effects in the 

way vignettes are written. Data from the rank-order comparison was also cross-referenced 

with participant feedback. 

A guiding principle of the review process was that changes were only made where 

absolutely necessary. Changes were only to be made where there was a clear rationale and 

where they were likely to result in significant contributions to meeting the aims described 

previously. Following modifications to the Kannada vignettes, the English vignettes were 

reviewed and compared to the Kannada vignette back-translations to determine if any 

changes could be made to further enhance vignette equivalence.  

5.5.2 Modifications made to vignettes following rank-order review. 

The following section provides details regarding the modifications made to the vignettes 

following examination of the rank-order data and a panel review of the vignettes to 
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determine any subsequent changes that needed to be made. Details are provided for each 

set of vignettes and an example of the changes are presented in Table 5.5.2.1. A complete 

record of the changes made to each vignette is provided in appendix 7. 

5.5.2.1 EPDS item 1. 

There was very little difference in the mean ratings of items 1A, 1B and 1C, suggesting that 

the vignettes did not provide the required specificity for distinguishing between response 

items. Examination of the text revealed several changes that could be made. Vignette 1C, 

rated as more severe than expected, described the character as a “positive person”. This 

added an element of personality that vignettes 1A and 1B did not have. In turn, this may 

have increased the contrast between past and present states for vignette 1C, leading to 

higher severity ratings, and so the reference was removed. Participant feedback suggested 

that this vignette was difficult to understand, so the sentence order was changed after 

consultation with the BCHADS team. It was also decided that the reference to ‘work’ in 1B 

may have inferred that while things were difficult at work, things at home were okay, 

leading to lower ratings. The reference to work was therefore removed and replaced with a 

more general reference to “things”.    

The positions of vignettes 1D and 1E were switched compared to the expected rank order. 

Participant feedback suggested that both vignettes were difficult to understand, which may 

have led to the ranking violations. The vignettes were modified by removing some sections 

and switching some sentences around to make them easier to understand. It was also 

noted that the main cue in the EPDS item is to a positive behaviour, and that vignettes 

should follow this cue consistently by introducing the positive behaviour at the beginning of 

the vignette. Vignette 1D began with a negative behaviour and so was modified 

accordingly. See Table 5.5.2.1 for details of changes made. 

5.5.2.2 EPDS item 2. 

Mean ratings suggested that vignettes 2D and 2E were overrated in terms of severity so the 

panel focused on modifying these vignettes, rather than 2B and 2C. This EPDS item is also 

cued toward a positive emotion. Examination of the vignette text showed that vignettes 2D 

and 2E described the frequency of negative experiences, whereas the focus of the other 

vignettes in the set was on the frequency of positive experiences. This may have introduced 

primacy effects and provided a more negative picture for 2D and 2E, resulting in higher 

ratings. The focus and frequency of these vignettes was switched to follow the positive cue 

of the EPDS item. This also brought in a consistent format to the overall vignette set and 
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addressed feedback from participants that 2D was difficult to understand. Finally, the 

description of negative experience in vignette 2E was changed from “some time” to a “a 

short time”, as the former conveyed a higher level of intensity than was appropriate for this 

vignette.  

5.5.2.3 EPDS item 3. 

Mean ratings suggested that 3A was underrated and 3C was overrated. The wording of 3A 

was changed from “in a day” to “each day” to emphasise the frequency and severity of the 

symptom. The phrase “has a tendency to” was removed from vignette 3C as this may have 

inferred a trait-like or temperamental disposition toward self-blame, resulting in higher 

severity ratings for this vignette. Vignette 3B also appeared to be substantially underrated. 

This was addressed by moving the phrase “every day” to the beginning of the vignette to 

emphasise frequency. It was also suggested that the word “definitely” should be added to 

emphasise that she is blaming herself unnecessarily. However, after discussing this with the 

BCHADS team, it was discovered that there is no appropriate Kannada word for “definitely”. 

Colloquially, a word is dragged out and emphasised to communicate a sense of something 

“definitely” not being the mother’s fault. This colloquial emphasis was therefore added at 

the recording stage. 

5.5.2.4 EPDS item 4. 

Mean ratings suggested that the main issue in this set was that vignette 4C had been 

substantially overrated, and that if this was modified appropriately, the other ranking 

violations would correct themselves. It was decided to remove the word “crippling” from 

the description of anxiety in 4C. 

5.5.2.5 EPDS item 5. 

The main focus for this set was on reducing the intensity of vignette 5C as it showed the 

biggest violation. The word “very” was removed from the description of how fearful she 

was feeling. Furthermore, it was noted that this vignette did not reference a time period for 

how long it takes the character to recover from her fearful episode, unlike the other 

vignettes in this set. Thus, “for 20 minutes” was added to clarify the severity of this vignette 

relative to the others. Although, vignettes 5A and 5B were in the reverse position of their 

expected ranking, there was no clear rationale for how to change the vignettes. In this case, 

it was decided that no changes would be made as it would be creating extra work with no 

clear potential benefit.  
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Table 5.6.2.1: Showing post-pilot modifications to anchoring vignettes for EPDS item 1 (“I can laugh and see the funny side of things”). 

Back Translated Vignette (Changes following BT in red) Pre-Pilot Changes Post Pilot Modifications Modification Rationale 

Lakshmi is usually very happy but recently she hasn’t been 
feeling the same. Situations that wouldn’t normally give her 
trouble have been now putting her in a bad mood. She used 
to be happy every day but she can’t remember finding 
anything that makes her happy in the last week.  

The 2 uses of 
“happy” were 
changed to words 
that matched 
English vignette. 

Lakshmi is usually very happy but recently she hasn’t 
been feeling the same. Situations that wouldn’t normally 
give her trouble have been now putting her in a bad 
mood. She used to be happy every day but she can’t 
remember finding anything that makes her happy in the 
last week.  

NO CHANGES MADE FOLLOWING PILOTING 

Sameena is usually very happy but recently due to work she 
has been much quieter than usual. In the last week she has 
probably laughed once.  

Kannada vignette 
changed to reflect 
English text. 

Sameena is usually very happy but recently things have 
been getting her down and she has been much more 
serious than usual. In the last week she has probably 
laughed once. 

Work changed to things as HS believed that this reference may 
infer that while things are difficult at work, things at home are 
ok, leading to lower rankings. 
 

Meena has always been a happy and positive person, but 
recently she has been feeling low about life. She would 
normally joke and laugh with others every day, but in the 
last week she only laughed a couple of times   
 

Hard to understand 
positive in Kannada 
(VS). Changed to 
“has a hopeful 
approach to life”. 

Meena has always been a happy person, but recently 
she has been feeling low about life. She would normally 
joke and laugh with others every day, but in the last 
week she only laughed a couple of times   

Reference to “positive” or “hopeful” person removed as this 
introduces an added element of personality that A and B do 
not have. This may be increasing the contrast between past 
and present states and be leading to higher ratings. 

Radha has been experiencing ups and downs in her mood 
this week. She was sad for almost half of the days of the 
week and found it hard to smile.  At other times she felt like 
her usual self and has been able to enjoy her time with 
friends and family. 

 Radha felt like her usual self and has been able to enjoy 
time with her friends and family for 3 or 4 days this 
week. The other days she was sad and found it hard to 
smile. 

3 comments from participants saying it was too long/difficult 
to understand. Removing first sentence should make it 
simpler to understand.  Also change from almost half the days 
to 3 days. 
 
HS and AP also agreed that we should be consistent 
throughout the set in keeping the reference to positive 
behaviour as this is cued in the EPDS item. 

Sheela enjoys her life through most of the week. When 
things don’t go as expected she has struggled to cope on 
couple of occasions. Other than that even during difficult 
times she has been able to laugh. 

 Sheela enjoys her life through most of the week. She has 
struggled to cope on a couple occasions when things 
didn’t go as expected. Other than that even during 
difficult times she has been able to laugh.  

Participant feedback suggests this is difficult to understand. 
Switched sentence around to make it read more easily. 

Shweta is normally happy in life and this week has also been 
the same. While she was doing all the activities that she was 
supposed to do, she has been able to also spend time with 
her children laughing and having fun/enjoyed doing so.  

¾ times added to 
Kannada version. 

Shweta is normally happy in life and this week has also 
been the same. While she was doing all the activities 
that she was supposed to do, she has been able to also 
spend time with her children laughing and having 
fun/enjoyed doing so.  

NO CHANGES MADE FOLLOWING PILOTING 

Note: Where changes were made to back-translated vignette prior to piloting they were made in the Kannada versions only and so will only be reflected in the final back-translations that were 

conducted following piloting and post-pilot modifications. Therefore, the Kannada version presented to pilot participants varied slightly from those presented above.
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5.5.2.6 EPDS item 6. 

On examining the text, it was decided to change the wording in 6B from “burdened” to 

“over-burdened” to increase the level of intensity relative to 6C. No changes were made to 

6C. For 6D, which was underrated, the word “all” was added to emphasise a large amount 

of household responsibilities. The translation referred to looking after the family in a 

holistic way, rather than practical household responsibilities, so this was corrected. For 

vignette 6E, which was overrated, the wording was changed from “of late” to “this week” 

to minimise the timeframe of the difficulties. Although there was some feedback that 6F 

was too long and difficult to understand, the mean rating suggests that, generally, it was 

adequately understood and so no changes were made.  

5.5.2.7 EPDS item 7.  

The panel agreed with the UK clinician and pilot ranking of vignettes 7A and 7B. The 

rationale behind this thinking was that taking a long time to fall asleep (7B) was likely to be 

understood as more of a problem than waking up several times during the night (7A). Thus, 

no changes were made to the content of the vignettes, but the a priori ranking of 7A and 7B 

was switched. 

5.5.2.8 EPDS item 8. 

The panel focused on modifications to 8B as it was substantially underrated and looked to 

be driving the other minor ranking violations. The phrase “manages to get out of bed with 

difficulty” was identified as problematic. It was noted that due to adverse socio-economic 

conditions, many women in India may “manage with difficulty” a lot of the time, and 

therefore this would not be adjudged to be very severe. This was changed to “struggles to 

get herself out of bed every morning” in order to emphasise how difficult it is and that it is 

a daily occurrence. The first sentence, “feels very sad in the mornings” was also removed as 

it restricts feelings of sadness to the mornings. This change should open up the feelings of 

sadness to being pervasive throughout the day. 

5.5.2.9 EPDS item 9. 

The phrase “each night” was added to the description of sleep problems in 9B to emphasise 

that this is something that happens every day and increase its perceived severity relative to 

9C. 

5.5.2.10 EPDS item 10.  

No changes were made to vignettes for EPDS item 10. Although there were 5 participant 

indicators that vignette 10D was troublesome, the comment from participants was that it 
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was difficult to answer. This suggests that the difficulty may lie in the response items 

themselves and not the vignette. It was decided that, because the ranking order was 

correct and there was no clear rationale for changes to be made, these vignettes would not 

be modified. 

5.6 Discussion 

5.6.1 Summary of findings 

One of the main aims of the pilot study was to explore the feasibility of the AV method in 

India. Findings suggested that participants generally understood what was required of them 

and were able to complete the task. Some contextual limitations do exist, but in most cases 

minor procedural adjustments could be made to rectify these issues. Participants also 

generally demonstrated good semantic understanding of the vignette content. Thus, the AV 

approach appears to be valid and feasible in this context. Feedback regarding reporting 

behaviour indicates that the RC assumption is likely to have been met but rank-order 

comparisons revealed a number of inconsistencies between the expected and actual mean 

rank order. Further examination revealed that this was due to a number of reasons, 

including isolated cases of poor conceptual equivalence. These findings highlighted problem 

areas of the text which could then be modified appropriately. 

5.6.2 Feasibility and administration. 

Ratings regarding ease and concentration given in the current study were comparable to 

those found by Au and Lorgelly (2014). Although participants found the vignettes slightly 

less easy to understand, they also reported that slightly less concentration was required to 

evaluate the characters. Feasibility was further demonstrated by participant feedback that 

the situations described in the vignettes were relevant to their lives and that many of them 

had experienced similar emotions and scenarios. As the scenarios were devised by a UK 

resident and approved by various UK experts, it can be assumed that they are also relevant 

to the UK context, thereby indicating that it is possible to write vignettes that are relevant 

to both target populations. 

Due to the low literacy rate of the BCHADS sample, vignettes in this study were pre-

recorded and played to participants using headphones. This made it difficult for test 

administrators to know when a participant had disengaged. Another limitation is that it is 

difficult to retain the necessary information in this format, and a participant cannot glance 

back over the text for a reminder of the relevant details. To combat this, vignettes were 

written to be as short and concise as possible, thereby minimising cognitive load. 
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Additionally, the intended procedure was that participants would listen to each vignette at 

least twice. However, feedback suggested that many of the participants grew frustrated 

when being asked to listen to the vignettes twice and stated they did not need to. Due to 

the length and the details included in the vignettes, it was highly unlikely that participants 

were recollecting them accurately after listening to them once. Extra training was given to 

the test administrators prior to the full AV assessment so that they were able to provide 

better reasoning for why participants should listen to each vignette twice. However, where 

participants still did not want to listen twice, they were not made to do so. Therefore, this 

needs to be considered as a limitation of the AV method in this context.  

An element that may have added to participant frustration or disengagement with the AV 

task was the length of the Kannada vignettes. All of the vignettes increased in length to 

some degree, some very significantly, when translated from English. Although every effort 

was made to make the vignettes as concise as possible, the nature of the EPDS and the 

requirements of the AV method restricted these efforts. In view of the difficulties caused by 

the length of the Kannada vignettes, it may have been wiser to sacrifice some of the 

contextual information. While this may have detracted from RC fulfilment, it may have 

increased participant engagement in the overall task and reduced violations of VE. This 

trade-off is something to consider for researchers using the AV method in this context in 

the future. Researchers should consider how vignettes might be elongated in the target 

language when developing the initial vignettes so that they can make a more informed 

decision regarding the optimal balance of context and vignette length. 

5.6.3 Vignette assumptions. 

Test administrators noted that participants did not seem to be paying attention to the 

frequency or duration of emotions and behaviours in the vignettes. Instead, participants 

were focusing on whether an emotion or behaviour was present or not. Without the 

frequency, there is a lot of room for individual interpretation, which may have led to 

violations of the VE assumption. As a result, it was decided to add a direct instruction to pay 

attention to the duration of the symptoms that characters experienced. This was inserted 

into the procedure part way through the pilot and researchers noted that participants were 

paying more attention to the frequency descriptors as a result. 

The established procedures also have a major impact on RC. Both the content and the 

timing of the instructions given to participants have been carefully curated to increase the 

likelihood of meeting this assumption (Knott et al., 2017a). Thus, if results indicate that the 
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RC assumption is not being met, this could be indicative that the established procedure, 

developed in a western setting, does not function adequately in an Indian context.  

However, 37 % of participants stated that they “strongly” agreed with the statement that 

they rated the vignette character in the same way that they rated themselves, while 56.3% 

said they “somewhat” agreed. Au and Lorgelly (2014) gained similar results. They 

interpreted these responses as indicating that it was either “likely” or “possible” that the RC 

assumption was met, respectively, and reported that RC was likely to have been met for 

38% of participants. Further to this in the current study, 100% of participants indicated that 

they followed instructions and considered the participant to be the same age and 

background as themselves, and 84.4% imagined themselves in the position of the character 

when rating the vignette.  

These findings were supported by feedback from many participants that the vignettes 

contained situations and emotions that they had experienced in their lives (Appendix 6). 

With this being the case, participants will have been more easily able to empathise with the 

vignette characters and put themselves in their position. In turn, this increased the 

likelihood that participants rated the characters in the same way they rated themselves. 

While stringent tests of RC were beyond the scope of this study, Knott et al. (2017a) 

followed all the same recommendations and found that the RC assumption was met. Thus, 

it is reasonable to interpret the current findings as being indicative that the vignettes are 

likely to meet the RC assumption, and that the established procedure is effective in this 

regard.  

The vignettes themselves were then considered and evaluated in detail. Using a rank-order 

comparison and participant feedback to draw attention to any possible issues, a panel of 

experts examined the text and made any necessary modifications. Rank order violations 

were found to arise for several reasons. Firstly, there were some inconsistencies between 

the focus of the vignettes and the cues given in the corresponding EPDS item. For example, 

item 2 reads “I have looked forward with enjoyment to things”. While the majority of 

vignettes in this set followed the cue in the item and focused on the frequency and 

intensity of the positive emotion, there were two vignettes that focused on the frequency 

and intensity of an opposite negative emotion. It is possible that this resulted in a primacy 

effect that inflated perceptions of the severity of the depressive symptom. This issue was 

noted in several vignettes and corrected. Secondly, several of the vignettes contained 

unclear representations of symptom severity, such that it may have been difficult for 

participants to distinguish between vignettes when selecting response items. Some minor 
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modifications were therefore required to clarify the intensity of symptoms portrayed. 

Thirdly, several vignettes were not adequately conceptually equivalent. In most cases, this 

was due to translation issues that arose because a certain word or phrase had been 

translated incorrectly. For example, one vignette refers to “household responsibilities”. This 

was meant to refer to practical jobs around the house, but when translated into Kannada, 

took on the meaning of looking after the family in a more holistic sense. In other cases, 

conceptual differences were driven by phrases that had the same meaning but may have 

carried different cultural weights. For example, a description of someone who “manages 

with difficulty” may appear less remarkable and severe to an Indian participant due to 

increased socioeconomic adversity. Finally, there was one instance where the UK clinician 

and pilot rank order both disagreed with the a priori rank order. In this case, the a priori 

rank order was altered. 

This process of review and modification was a vital part of the wider vignette development 

process. Beyond enhancing conceptual equivalence, it was also important that the 

vignettes were distinct enough that they clearly represented discrete levels of the relevant 

depressive symptom. If vignettes were not sufficiently distinct they would not provide a 

clear or accurate indication of DIF. Following the changes that were made to the vignettes 

in the post-pilot phase, the expert panel was satisfied that this was the case. 

5.6.4 Limitations. 

Although every effort was made to enhance the validity of the vignettes, there were certain 

exogenous factors that could not be addressed by vignette design. Two of these issues 

arose from the EPDS itself. The phrasing of the items is complex and the BCHADS cohort has 

experienced difficulties in understanding and responding to them. Every effort was made in 

the initial translation of the EPDS to phrase the items in a way that was easily 

comprehensible to the study population but participants were still experiencing some 

difficulties. The second issue is that some of the EPDS response sets are more complex than 

others. For example, the first response option for item 7 is, “Yes, sometimes”, whereas the 

first response option for item 6 is, “Yes, sometimes I haven’t been coping as well as usual”.  

The option for item 6 clearly requires more concentration and places a heavier cognitive 

load on participants than the option for item 7. This increases the likelihood of variation in 

ratings for item 6 as participants face the dual challenge of interpreting the meaning of 

both the vignette and the response set. There were also some English words that did not 

have a Kannada equivalent.  
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5.7 Conclusion. 

This chapter details how a set of anchoring vignettes were developed for use with the EPDS 

in India and the UK. The pilot provided an opportunity to further develop the vignettes by 

observing how participants understood and evaluated them. It also afforded a vital insight 

into how the AV method functioned in this context. Findings indicated that participants 

demonstrated an ability to understand and complete the vignette task. Results also showed 

that participants rated vignettes in the same way as themselves and that vignette content 

was relevant to participants’ lives. There were some limitations introduced by the EPDS 

itself and by the use of the AV method in the contrasting UK and Indian contexts. Some of 

these limitations could be addressed through minor procedural modifications. Other 

limitations, such as the nature of the EPDS, were outside of the control of the research 

team but they did not critically undermine the approach. Overall, the AV method appears 

to function well in this context and, following appropriate adjustments, should be 

successful in meeting the aim of enhancing cross-cultural comparisons of postnatal 

depression using data drawn from the EPDS. The final set of anchoring vignettes were 

therefore deemed acceptable for use in this context and the full assessment was 

administered. An example of the final vignettes is provided in Table 5.7 and shows the final 

English and Kannada versions, as well as the back-translation of the final Kannada version 

(see Appendix 8 for complete set of final vignettes). The results of the empirical AV 

investigation in India and the UK are presented and discussed in the next chapter.



192 
 

Table 5.7: Final English, Kannada and back-translated anchoring vignettes for EPDS item 1 (I have been able to laugh and see the funny side of things) 

AV English Final Version Kannada Final Version English Back-Translation 

A X is usually very cheerful but recently she has not 
been feeling like herself. Situations that normally 
wouldn’t bother her have been putting her in a bad 
mood. She used to laugh every day, but she can’t 
remember finding anything funny in the last week. 

Lakshmi saadharanavaagi thumbaa khushiyaagi irutthaare. Aadhare 
munchinanthe anisuthilla. Maamuliyaagi avarige thondhare kodadha 
sandharbhagalu, eega avarannu ketta manasthithige tharutthidhe. 
Avaru dinaa nagunagutthaa irutthiddaru.aadhare, kaledha ondhu 
vaaradindha avarige yenu thamashe thandhu koduva haage jnyaapaka 
barutthilla. 

Lakshmi will usually be very happy. But she’s not feeling 
like before. The contexts/ situations which usually won’t 
bother her are creating bad moods. She used be cheerful 
every day. But, From past one week, she can’t remember 
things which give her joy (she can’t remember any that 
will bring her fun). 

B X is usually very happy but work has been getting 
her down recently and she has been much more 
serious than usual. In the last week she has probably 
only laughed once. 

Sameena saamaanyavaagi bahala santhoshadinda iruttare. Adare 
itthichege eladarinda kuggiddale haagu ghambeeravaagiddale. Kaleda 
ondu vaaradalli bahusha avaru onde baari nakkirabahudu. 

Sameena will usually be very happy. But, she is in low 
spirits because of day to day challenges and is very 
serious now a day. Probably, she must have laughed only 
once this past week.  

C X has always been a happy and positive person, but 
recently she has been feeling down about life. She 
would normally joke around and laugh with her 
friends every day, but she has only laughed a couple 
of times in the last week. 

Meena yaavagalu santhoshavaagi iruttaare. Aadhare itthichege avarige 
jeevanadalli kuggutthiruvanthe anubhava aagutthide. Avaru 
saamanyavaagi thamaashe maaduttha, yellarondhige prathidina 
nagunaguthaa iddharu, aadhare kaledha vaaradalli avaru kevala 
vondheradu baari nakkiddhaare. 

Meena is happy all the time. But she’s feeling low in life 
now a day. She usually used to make fun, used to be 
cheerful with everyone every day. But, she has laughed/ 
smiled one or two times in the last week.  

D X has been able to enjoy time with friends and 
family 3-4 days a week. The other half of the week 
she feels very low and barely able to force a smile. 

Sitage thaanu munche iruvantheye anisuthade, haagu varadalli 3 
athava 4 dinagalu, snehitharodane-kutumba davarodane anandisalu 
saadhyavaagutide.  Ulida dinagalu avalu dukhadinda iddalu mattu 
nagalu saha kashta vagithu. 

Sita feels that she has been the same as ever before, and 
3 or 4 times in a week, she can enjoy the time with the 
friends and the family members. She was sad and had 
difficulty even to smile rest of the days. 

E X has been enjoying life just as she usually does for 
most of the week. There have been a couple of 
times where she has struggled to cope when things 
haven’t gone to plan but otherwise she has been 
able to laugh off any difficulties. 

Sheela Vaaradalli hechhu dinagalu santhoshavagi iddaare. 
Andhukondanthe kelasagalu nadeyadiddaaga adannu nibhayisikondu 
hogalu kelavomme kashta vaagutthittu. Adannu bittare kashtadallu 
avalu nagalu sadyavaayithu. 

Sheela is happy most of the days in a week. At times had 
difficulty to manage when the work didn’t happen in the 
expected way. Apart from that she could smile even in 
tough times. 

F X is normally very happy in life and this week has 
been no different. While she has been busy with 
different jobs that needed doing, she has been able 
to stop and spend some time laughing and having 
fun with her children 3 or 4 times a day. 

Shwetha saamaanyavaagi santoshavaagi iruthare.  Ee vaara kooda 

haage iddaru. Avaru maada bekaagiruva halavaaru kelasa 

karyagalunnu maadutta, kelavu samayavannu makkala jothege 3 rinda 

4 baari moju mastiyalli kaleyuvaru. 

Shwetha will usually be happy. She was feeling the same 
this week also. Along with daily chores which she is 
supposed to do, she spends time to have fun with 
children 3 or 4 times a day. 
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Chapter 6: Using anchoring vignettes to investigate and adjust for cultural differences in 

response style between India and the UK. 

6.1 Introduction to aims of the Study 

Building on the background literature summarised in Chapter 4 and the development of Anchoring 

Vignettes for the EPDS described in Chapter 5, this Chapter reports results from an empirical 

investigation of the cross-cultural functioning and validity of the Edinburgh Postnatal Depression 

Scale (EPDS) conducted using two urban community samples in India and the UK. There were two 

principal study aims which will be described in turn.  

6.1.1 Aim 1 – Evaluation of measurement invariance in the EPDS 

The first aim was to evaluate measurement invariance (i.e., configural, metric, and scalar) in direct 

comparisons between the two samples. Measurement invariance has been highlighted as a 

necessary but rarely studied condition for the valid comparison of EPDS scores across groups and 

time-points, with existing studies reporting inconsistent results (Cunningham, Brown, & Page, 2015; 

Di Florio et al., 2017). This study was designed to address this in two ways. First, longitudinal 

invariance was investigated within in each cultural setting by using longitudinal item factor analysis 

techniques (LIFA) to examine differences in reporting on the EPDS between the early and later 

postnatal periods. This is important because of the considerable biological, physiological and 

contextual changes that a mother experiences during the first postnatal year which may affect 

invariance (Martin & Redshaw, 2018).  Second, cross-cultural invariance was tested using established 

multi-group item factor analysis (MIFA) techniques to investigate the influence of sociocultural 

factors unique to each setting on EPDS responses (Milfont & Fischer, 2010).  

6.1.2 Aim 2 – Detection and minimisation of bias using the Anchoring Vignette methodology 

The second aim, which is the main focus of this chapter, was to detect and minimise bias. To do this, 

a novel set of anchoring vignettes was used to detect and adjust for differential item functioning 

(DIF) in how participants from each group understand and apply response category thresholds (King, 

Murray, Salamon, & Tandon, 2004). This is the first study to use anchoring vignettes with the EPDS 

and the first to apply a parametric modelling approach to a multi-item scale in health-related 

research. Although, this method has previously been used to apply DIF adjustment to multi-item 

scales in personality research, those studies have typically used a non-parametric approach (He et 

al., 2017; Marksetiner, Kuger, & Kleime, 2019; Mottus et al., 2012). The main focus of the health 

literature, both parametric and non-parametric, so far has been the correction of single item 

measures (Kong & Grol-Prokopczyk, 2020; Knott et al., 2017; Mojtabai, 2016; Molina, 2017). As such, 
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a secondary aim of the study was to investigate the utility of different parametric approaches to 

anchoring vignettes in this context and with this scale. Detailed attention will be given to 

understanding how the methodology is working and implications for its future use in this context will 

be discussed.  

Another novel aspect of this study is the application of a correction factor generated in one sample 

to the self-ratings generated in a different sample. Although King et al. (2004) do note that the 

parametric method can be used in this way, it rarely, if ever, is. Typically, the measurement scale and 

the anchoring vignettes are completed by the same participants. In this study, this was the case in 

India, but not in the UK. The UK perinatal cohort (WCHADS) was established several years earlier 

than the Indian cohort (BCHADS) and so the EPDS data at the relevant time-point had already been 

collected. Therefore, a new sample, termed the UK Anchoring Vignette sample (UKAV), was 

recruited which was matched to WCHADS UK participants on key eligibility criteria (maternal age, 

nationality, child age). The similarity between the samples will allow for the correction score to be 

generated in the UKAV sample and applied to the other (WCHADS). This is a novel approach to the 

AV method and the implications are that if a correction score can be generated in a representative 

sample, that correction score can then be applied to other cohorts with similar characteristics.  

The current chapter begins with a summary of the study design and methods used, and a description 

of the two AV modelling approaches. Following this, results from the measurement invariance (MI) 

testing and the anchoring vignette (AV) analysis are presented and are discussed in terms of 

relevance to the existing literature and their implications for future cross-cultural research. 

6.2 Methods 

The current study reports data derived from two established cohorts (BCHADS and WCHADS) and a 

new sample recruited specifically for this project (UKAV). Each will be described in turn. Data 

collection points were selected to maximise the data available for comparison between BCHADS and 

WCHADS, but also to provide the most theoretical relevance, driven partially by the results of the 

EPDS validation study, in which distinct clinical thresholds were indicated at 8 weeks (≥3) and 6-24 

months (≥10) in BCHADS (Section 3.2.2.1, Appendix 4).  

6.2.1 Bangalore Child Health and Development Study (BCHADS) design and sample 

BCHADS is a prospective epidemiological cohort study starting in pregnancy and designed to study 

early risk and protective factors for childhood mental health throughout pregnancy and infancy, in 

India. 909 expectant mothers living in urban slums in Bangalore were recruited from 3 community 

antenatal clinics when attending routine appointments. Following exclusions, 825 remained eligible 
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for postnatal follow-up. Detailed information regarding ethical approval, sampling strategy, attrition 

and assessment phases are provided in chapter 3 for the BCHADS sample. 

EPDS data reported in this study was collected at 8-12 (T5) weeks and 12 months (T8) postpartum. 

544 participants completed the EPDS at T5 and 549 participants completed the EPDS at T8. 

As discussed previously, the anchoring vignettes were developed as part of the BCHADS project and 

inserted into the assessment protocol at the point when data collection for T8 was coming to an end 

and data collection for T9 was ongoing. Therefore, in order to maximise available data, the 

anchoring vignettes were administered at both T8 and T9 and combined into a single dataset. A total 

of 247 participants completed the AV task and were included in the AV subsample. Table 6.2.1 

provides the key demographic details of the final sample of each phase. The samples are broadly 

similar but a lower proportion of participants in the AV subsample had completed up to secondary 

education.  

Table 6.2.1: Maternal characteristics in the final BCHADS T5 and T8 samples and the AV subsample. 

Characteristic  BCHADS T5  BCHADS T8 BCHADS AV 

Subsample 

N  544 549 247 

Mother Age  (M, SD) 23.16 (3.51) 23.24 (3.56) 23.37 (3.57) 

Education 

(up to 

secondary) 

 

71.2% 70.1% 64.0% 

Employed Yes 14.7% 13.4% 15.0% 

Partner Status Married 100.0% 100.0% 100.0% 

 

6.2.2 Wirral Child Health and Development Study (WCHADS) design and sample 

The WCHADS is a prospective epidemiological cohort study starting in pregnancy designed to 

investigate the earliest origins of childhood conduct problems. The study used a two-stage stratified 

design in which a larger (‘extensive’) general population sample was used to provide a stratified 

random subsample (‘intensive’), and both were then followed up in tandem over time. Only 

extensive sample data will be analysed in the current study.  

Recruitment to WCHADS took place between 12th February 2007 and 29th October 2008. A 

consecutive sample of 2158 expectant mothers were approached at their 12-week antenatal 

appointment at an NHS hospital antenatal clinic and asked if they would like to hear more about the 

study at their 20-week scan. Women were invited to participate in the WCHADS if they were: (i) 
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primiparous, (ii) English speaking and (iii) 18 years of age or above at the time of recruitment. They 

were subsequently excluded if their baby was later found to have a gross congenital abnormality or 

did not survive. Multiple births were also excluded from further follow-up. No exclusions were made 

on the basis of premature birth (<37 weeks) or low birth weight (<2500g), or late registration for 

antenatal care, as these events have been associated with prenatal stress in previous research. 

Figure 6.2.2 shows the full recruitment process. 

Figure 6.2.2: WCHADS Sampling Flow-Chart 

 

6.2.2.1 Recruitment to extensive sample  

After the study was introduced to eligible women by clinic midwives at 12-weeks, 1881 expressed 

interest in hearing more about the study. These women were approached by midwives at their 20-

week scan and 1286 (68.4%) consented to take part in the study. Women seen at this point who did 

not consent (n= 444) were asked for basic demographic information.  
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6.2.2.2 Comparison of consenters and non-consenters to the extensive sample 

Basic demographic data, comprising of age and postcode, were collected from all women who 

expressed interest in hearing more about the study when they were first approached by clinic 

midwives. Postcodes were used to determine socioeconomic status via the revised English Index of 

Multiple Deprivations (IMD; Noble et al., 2004).  

A comparison between those women who consented and became part of the extensive sample and 

those who declined revealed that non-participants were significantly younger (t (1927) = -5.3, p < 

.001) and more deprived (χ² (1) = 6.6, p < .01) than those who gave consent. 

6.2.2.3 Study phases 

Assessments reported as part of this project represent a subgroup of a wider assessment battery 

used in WCHADS and only elements relative to the current project are described here. In addition to 

consent and data collection at phase 1 (20-weeks gestation) the extensive sample completed 

phases of data collection at 9-12 weeks postpartum (phase 5: postal questionnaire) and 14 

months postpartum (phase 7: postal questionnaire or face to face).  

To align with BCHADS naming conventions, the antenatal assessment will be referred to as T1, 

the 9-12 week assessment will be referred to as T5, and the 14 month assessment will be 

referred to as T8. Demographic data was collected in pregnancy (Phase 1/T1) and EPDS 

questionnaire data at 9-12 weeks (Phase 5/T5) and 12-14 months (Phase 7/T8) postpartum. 

6.2.2.4 Follow-up rates from birth to age 14 months 

The extensive sample comprised 1,233 mothers with live singleton babies who were eligible for 

follow-up.  

Follow-up rates for the extensive sample were good. In the WCHADS sample a total of 885 (71.2%) 

mothers completed the EPDS at the 8-week assessment and 828 (67.2%) completed the EPDS at the 

12-month analysis and so could be included in analyses. The final samples are compared with the 

final UKAV sample on key demographic factors in Table 6.2.3 below. 

6.2.2.5 Ethical approval 

Ethical approval for phases 1 to 7 (T1 to T8) of data collection on the WCHADS was granted by the 

Cheshire North and West Research Ethics committee on the 27th June 2006 (reference number 

05/Q1506/107). The letters confirming ethical agreement for these phases of study are in Appendix 

1. Participants gave written informed consent for data collection at multiple phases within the 
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WCHADS. Information sheets and consent forms that are relevant to the current thesis are given in 

Appendix 2. 

6.2.3 UK Anchoring Vignette (UKAV) Cohort design and sample 

The UKAV study was an online study with an observational and cross-sectional design. A 

convenience sample was recruited to the study between January 2020 and March 2020. In order to 

match the BCHADS AV subsample and to provide adequate power to perform the AV analysis, the 

study aimed to recruit 300 participants. This also allowed for some participant error and subsequent 

removal of data from the sample. Mothers were eligible for inclusion if they were living in the UK, 

aged 18 years or older, could read or understand spoken English, and had at least one child aged 0-3 

years. At the point of invitation (e.g. via online study advert), participants were provided with a brief 

summary of the proposed study, contact details of the principal investigator for further enquiries 

about the study, and the link to the web page containing the survey. After accessing the link, the first 

page showed the participant information sheet and participants were asked to confirm that they had 

read it. On the next page, participants were asked to provide their informed consent for the study. If 

they did not consent, the questionnaire automatically skipped to the end of the survey. Participants 

were recompensed for their time taken to participate. 

Study adverts were placed on a number of relevant social media platforms (e.g. Facebook, Reddit) 

and parenting forums (e.g. Mumsnet, Netmums). 147 mothers were recruited using this approach. 

However, during regular quality checks the author discovered a number of suspicious responses and 

further investigation indicated that a number of malicious ‘bots’ had gained access to the survey. 

From the point at which the bots first gained access to the questionnaire, it is estimated that 

approximately 53% of responses being received were malicious. This data was removed from the 

survey dataset. Following this, the method of data collection was adapted and an ethical 

amendment was approved to begin collecting data through Prolific.com. This is a research 

participation website that uses a stringent pre-screening process and has a number of inbuilt 

features to detect suspicious questionnaire responses. The eligibility criteria were submitted to the 

service, as well as the number of participants required, and the questionnaire was made available 

only to those who were eligible. Once the requisite number of participants had completed the 

questionnaire, the data collection was automatically stopped. 164 participants were recruited to the 

study using this method.  

A total of 311 mothers completed the AV assessment. However, this sample was reduced after 

removing participants who indicated their child was younger than 6 months. This decision was taken 

due to differences in reporting behaviour in the early (8 weeks) and later (6-24 months) postnatal 
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period, made apparent by stark difference in EPDS cut-points established by the Indian validation 

study described in Chapter 3, Section 3.2.2.1. Following this the sample was further reduced after 

removing participants who had indicated that their child was older than 36 months, as this was the 

cut-off established in the study protocol. Thus, the final UKAV sample that was included in the 

analysis was 226. 

Table 6.2.3 shows the key demographic factors for each of the included UK-based samples. Of 

particular importance is the comparison between the WCHADS T8 cohort and the UKAV cohort as 

these intended to be as closely matched as possible for the AV analysis. The mean age UKAV 

mothers was similar but slightly higher than that of the WCHADS T8 mothers. There was also a 

higher proportion of UKAV mothers who had received at least 5 GCSEs and who were married or 

cohabiting, while there was a lower proportion of UKAV mothers who were employed and who were 

white-British.  

Table 6.2.3: Maternal characteristics in the final UKAV sample and the final WCHADS T5 and T8 

samples. 

Characteristic  WCHADS T5  WCHADS T8 UKAV  

N  885 828 226 

Mother Age  (M, SD) 28.26 (5.84) 29.61 (5.68) 31.7 (5.15) 

Employed  (Yes) 85.9% 85.3% 73.0% 

At least 5 

GCSEs 
(Yes) 75.3% 71.5% 84.9% 

Ethnicity White-

British 
95.7% 96.6% 83.6% 

 Other 4.3% 3.4% 16.4% 

Partner Status Married/ 

Cohabiting 
82.2% 81.6% 91.6% 

Single 7.8% 9.1% 7.1% 

Other 10.0% 9.3% 1.9% 

 

6.2.3.1 Ethical approval 

Ethical approval for the UKAV study was granted by the University of Liverpool Research Ethics 

Committee on 13/01/2020 (ref: 5741), and an amendment to the study protocol was approved by 

the same on 25/03/2020 (see Appendix 1). Copies of the information sheets and consent forms for 

the study can be found in Appendix 2. 
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6.2.4 Measures 

6.2.4.1 Maternal depression 

Maternal depression was assessed in each cohort using the Edinburgh Postnatal Depression Scale 

(EPDS) (Cox, Holden, & Sagovsky, 1987), which has been described in detail in chapter 3.  

6.2.4.2 Differential item functioning (DIF) 

DIF was assessed in the BCHADS and UKAV cohorts using a novel set of anchoring vignettes that have 

been developed as part of this project for use with the EPDS. The vignettes are described in detail in 

chapter 5.  

6.2.5 Procedure 

Procedures were conducted differently in each cohort and so will be described separately.  

6.2.5.1 BCHADS procedure 

At T5 and T8 the EPDS was administered as part of a battery of maternal and child questionnaires. 

Due to low levels of literacy in the sample, research assistants administered the scale orally. Each 

item was read out followed by the response options. Participants were asked to select a response 

which was written down by the researcher.  

The anchoring vignettes were administered orally at T8 or T9 and data was entered using the 

Qualtrics offline app on an android tablet. Participants were each asked to rate 20 vignettes, with 2 

corresponding to each EPDS item. Initially, an adaptive approach was used to automatically select 

vignettes based on the participants’ self-rating given for each EPDS item. This was done by ranking 

the severity of the vignettes within each set a priori and then programming Qualtrics to present the 

two vignettes ranked either side of the self-rating to participants. However, this approach was 

adapted part way through administration. Low levels of symptom endorsement on the EPDS meant 

that some responses were rarely or never endorsed and as a result some of the AVs were not being 

presented with a high enough frequency. Therefore, Qualtrics was reprogrammed at this point to 

present 2 random vignettes from within each set. Note that the procedure experienced by 

participants did not change at all throughout administration.  

Prior to conducting assessments, researchers were provided with a standardised set of procedures 

and a troubleshooting guide for common challenges that had emerged during piloting. All 

researchers took part in group training and conducted practice assessments. Researchers began the 

assessment by introducing and explaining the task to the participant using a pre-written script. As 

this was an unfamiliar task, participants completed a practice prior to the actual task. At the 
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beginning of the assessment, the researcher read out a standardised set of instructions which asked 

participants to consider the character to be similar to them, the same age and background as them, 

to imagine themselves in the characters’ position, and to pay attention to how the character is 

feeling and how long they have been feeling that way. This standard set of instructions was then re-

read at regular intervals, every three vignettes, to ensure they were followed. Each vignette was 

presented in a standardised format as follows. Researchers would say, “We will now listen to the first 

(next) story and afterwards I will read out 4 options that describe how that person has been feeling in 

the past 7 days”. The vignette would then be played and the researcher would read out the 

corresponding question and response options. The researcher would then say, “I will now play the 

vignette again to make sure you have heard all the details and so you can choose the option that 

best describes the character”. Following the second listening, the researcher would read the 

response options again and ask the participant to choose a response. Participants were also told 

they could listen to the vignettes as many times as necessary. The vignettes were presented in a 

random order. 

6.2.5.2 WCHADS procedure 

 The EPDS was completed at T5 and T8 as part of a set of postnatal questionnaires that were 

posted to all mothers in the extensive sample, which mothers completed independently and 

then returned in a freepost envelope. Non-responders were followed up with a phone call 

and/or a second posting if appropriate.  

6.2.5.3 UKAV procedure 

The EPDS and the Anchoring Vignettes were administered in the UK online using Qualtrics software 

(Qualtrics, 2019). The EPDS was completed first. While procedures were kept as similar as possible 

to the administration in BCHADS, the online format required that some modifications be made. Both 

the EPDS and AVs were self-administered. This is closer to the recommended format and was more 

akin to how the EPDS was administered to the WCHADS sample. The UKAV administration used a 

randomised format to present two random vignettes from each set from the outset. AVs were pre-

recorded and uploaded to Qualtrics by a single researcher to ensure that participants were able to 

listen to oral version of vignettes if required. 

A description of the task and instructions for completion were provided in the information sheet at 

the beginning of the study. Participants were then asked to complete a short demographic 

questionnaire followed by the EPDS in the standard format. Further instructions were then provided 

regarding the anchoring vignette task. Instructions mirrored those given to the BCHADS participants. 

Due to the limitations of the Qualtrics software, it was not possible to repeat the instructions after 
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every three AVs and maintain the randomised presentation. So instead, the survey was programmed 

to repeat the instructions after 10 vignettes had been rated. Participants were presented with 20 

AVs in total. The vignettes were presented in a random order. 

6.3 Analysis Strategy 

6.3.1 Measurement invariance testing 

Measurement invariance for the Edinburgh Postnatal Depression Scale (EPDS) was tested in two 

ways. First, to test and compare longitudinal invariance between T5 and T8 within each cohort, two 

distinct series of longitudinal item factor analyses were performed, one series for BCHADS and one 

series for WCHADS. Second, to test cross-cultural invariance between the UK and Indian cohorts, a 

series multi-group item factor analyses were performed at two separate time-points (T5 and T8). 

Each approach will be described in turn. 

6.3.1.1 Longitudinal item factor analyses (LIFA)  

In model 1 (configural model) the pattern of factor loadings was constrained to be the same across 

time-points to test whether all items at each time-point would load onto a single factor (T5 

Depression or T8 Depression). In model 2 (metric model) individual factor loadings were constrained 

to be equal to test whether the contribution of the individual items would vary by phase (weak 

factorial invariance). In model 3 (scalar model) the individual thresholds were constrained to be 

equal to examine whether the items performed equivalently across time-points (strong factorial 

invariance). Models were repeated for each cohort.  

LIFA models commonly automatically constrain the factor loading of the first item entered into the 

model for model identification purposes, in this case EPDS item 1. In order to test that results were 

not influenced by this constraint, LIFA models were re-run by entering the item that showed the 

smallest difference into the model first (EPDS item 9) for model identification purposes, and the 

factor loadings for item 1 were allowed to vary. Results were not substantially different.  

6.3.1.2 Multi-group item factor analyses (MIFA). 

Model testing followed the same pattern as the LIFA testing but across cohorts instead of time-

points. Models were repeated for data at T5 and T8. 

6.3.1.3 Approach to invariance testing and model estimation in LIFA and MIFA 

Full invariance was demonstrated when the placing of additional constraints on the model did not 

produce a significant worsening of model fit. The LRTEST command was used to evaluate whether a 

significant change in model fit occurred as a result of imposing additional constraints required for 
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each model. A non-significant chi-square difference test is considered indicative of invariance 

(Cheung & Rensvold, 2002). If a significant chi-square value was found, individual items were tested 

to determine the items with the largest differences between cohorts or time-points. Starting with 

the item with the largest differences, individual constraints were relaxed one item at a time and the 

model fit was re-examined as a test of partial invariance. If partial weak invariance was found, strong 

invariance could only be partial at best. If partial weak invariance was not achieved, then we did not 

proceed to test strong invariance.  

Depression data in community samples is traditionally very skewed, and the current data is no 

exception. Endorsement of depressive symptoms was low, with all items showing <10% 

endorsement of non-zero responses. Therefore, to avoid numerical problems associated with low 

endorsement of responses at the high end of the scale, responses to each item were dichotomised 

as no (0) vs yes (1, 2, or 3) and treated as ordinal. Following dichotomisation, the latent depression 

score was treated as normal and models were estimated using maximum likelihood. This approach 

addresses data missing at random by using available data to compute maximum likelihood estimates 

for those values.   All models were estimated using the generalised structural equation model 

(GSEM) command in Stata version 16 (MIFA) and 14 (LIFA). General fit indices are not available with 

the GSEM command in Stata so could not be used to test for the adequacy of GSEM models. 

6.3.2 Anchoring vignette analysis strategy 

Figure 6.3.2 shows a normal distribution across an underlying latent depression scale divided by 

thresholds corresponding to the EPDS response scale. The anchoring vignette model allows us to 

observe the proportion of the distribution that lies between the thresholds. These thresholds 

represent the implicit cut-points between categories that respondents are using to select options on 

the response scale. The probability of a given response being selected is a function of the proportion 

lying between thresholds and this can vary by changing the mean of the distribution (0 in the figure), 

changing the spread (variance) of the distribution, or by changing the positions of the thresholds, 

either as a group or individually. In this case the groups are the different countries of origins and 

may differ in their latent means, the spread (variance) of depression scores, or in the locations of the 

thresholds, referred to as “country response style”. Individuals can differ in where they “sit” within 

their country’s distribution but may also differ in where they locate the thresholds, referred to as 

“individual response style”.  

Different models can be applied that allow for some or all of these variations in different ways. Due 

to the exploratory nature of this study and the novelty of the current approach, we were not in a 

position to apply a single comprehensive model for which the method of adjustment was known to 
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be correct. Instead, we aimed to test two distinct models that incorporate different adjustments, 

and assess the evidence for them, along with their plausibility and impact on comparisons of 

postnatal depression data between India and the UK.  

Briefly, both models allow for variation in response style at a country and individual level, and both 

allow for differences in factor loadings between items, meaning that different symptoms may have 

more influence on the latent mean depression score, but constrains them to be the same across 

countries. Individual-specific bias is modelled in the same way in each model by allowing an 

individual-specific upward or downward shift in the severity that an individual reports for a given 

level of depressive symptoms. The models differ in terms of how adjustments are made for country-

level bias. In the first model bias is assumed to be shared across items and so thresholds are shifted 

by a uniform mean bias (difference) between countries that is detected from differences in the 

locations of vignettes between countries. This is equivalent to a common shift of all the thresholds 

for each item in one country relative to the other, rather than allowing unique variation in individual 

thresholds between countries. This model will be referred to as the “mean shift” model. In the 

second model, bias is detected by fixing the positions of vignettes across countries but allowing 

thresholds to vary arbitrarily between countries for each item. In both models, the resultant 

adjustment is applied to the latent depression factor and adjusted factor scores are then extracted 

for individuals in both countries. This model will be referred to as the “free threshold” model.  

The mean shift model is described first and provides the detail of how the AV model is specified. 

Next the free threshold model is described but as it shares many of the same foundational aspects as 

the mean shift model, only a brief summary is required to highlight key differences. 

Figure 6.3.2: Example of a normal distribution of latent depression scores divided by response thresholds (τ) 
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6.3.2.1 The Mean Shift model – model specification 

The different response sets of the EPDS items and multiple thresholds per item required more AVs 

than is typical, and the embedding of the study in an ongoing cohort study limited the sample size to 

be smaller than previous studies (e.g., Kang & Grol-Prokopzcyk, 2020; Knott, Lorgelly, Black, & 

Hollingsworth, 2017; Molina, 20170).  As a consequence, we adopted an approach to the analysis 

that began with a standard Item Response Theory Model that was as economical as possible on the 

number of additional parameters included in the model. 

The aim was to estimate the underlying depression score (θ) of individual j from country h as a 

function of covariates describing the individual in a vector Xhj and a covariate adjusted mean 

difference between countries. We assumed these underlying scores follow a conditionally normal 

distribution with a common variance between countries, and that the effects of any covariates are 

assumed linear. 

(1) 𝐺(𝜃ℎ𝑗) = 𝑁(𝛽𝑋ℎ𝑗, 𝜎) 

The underlying trait θ is considered as linked to an unobserved continuous score on each symptom 

as assessed by item i, Y*hij. As in a factor model, items can differ in how responsive they are to the 

underlying depression, and this variation is captured in a factor loading that in this context is 

referred to as the item discrimination parameter . We assumed a common factor loading for each 

item across countries so that the underlying depression construct is reflected in the items in the 

same way in both groups. Equation 2 shows that the unobserved continuous score Y* assessed by 

item i for individual j in country h, is a function of underlying trait θ and a common item 

discrimination parameter λ across countries. 

(2) 𝑌ℎ𝑖𝑗
∗ = 𝜆𝑖𝜃ℎ𝑗 

The EPDS response sets have four categories (K=4). We assumed an ordinal or graded response 

model that maps the unobserved continuous score for each item to the observed response category 

Yhij=k.  The probability of the unobserved continuous score mapping to observed category k depends 

upon the proportions of the normal curve lying between the K-1 thresholds of the item and is 

therefore influenced by the location of those thresholds or the mean of the distribution of responses 

in each group. 

   (3) 𝑃𝑟(𝑌ℎ𝑖𝑗 = 𝑘) = Φ𝑘(𝑌ℎ𝑖𝑗
∗ > 𝜏ℎ𝑖𝑘) − Φ𝑘−1(𝑌ℎ𝑖𝑗

∗ > 𝜏ℎ𝑖(𝑘−1)) 
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where  is the normal cumulative distribution function. The mapping of the unobserved continuous 

score to the category reported by the respondent may vary as different individuals may interpret the 

categories as requiring more or less of the underlying score to meet the requirements of the 

response set threshold. These differences we characterise as bias and it is in how this bias is 

conceptualised that the two AV models diverge. In the mean shift model, bias is assumed 

conditionally independent of   the underlying depression, and may be a function of observed 

covariates Xhj and additional individual differences attributed to a latent bias factor  whose impact 

may vary from item to item but is assumed to be Gaussian. Thus 

(4)𝜏ℎ𝑖𝑗𝑘 = 𝜏𝑖𝑘 + biasℎ𝑖𝑗 

(5)𝜏ℎ𝑖𝑗𝑘 = 𝜏𝑖𝑘 + 𝛿ℎ𝑖𝑋ℎ𝑗 + 𝛾𝑖𝑣ℎ𝑗      

(6) 𝑣ℎ𝑗 = 𝑁(0, 𝜎) 

In the absence of data from anchoring vignettes the parameters to separately identify levels of 

depression and bias cannot be jointly estimated.  

6.3.2.2 Mean Shift model - model estimation 

Standard IRT model estimation software is not able to analyze both individual and AV data. The 

probit based Graded Response Model treats the subject specific underlying depression score as an 

unknown latent variable (or generalized random effect). When probit based IRT models are 

estimated by maximum likelihood an integrated likelihood is computed that calculates the likelihood 

of the observed response by numerical quadrature, an average of the likelihoods of the observed 

response for different possible values of the underlying depression score, weighted by their 

probability of occurrence.   

While for each item we have just a single subject report, each AV received multiple ratings by many 

individuals drawn from both countries. For these, a fixed effects approach was adopted, with a 

parameter corresponding to the position of the vignette on the underlying scale being estimated for 

each of the AV’s separately for each country. The difference in the positioning of the same AV’s by 

country and individual is then taken as evidence of country-level bias and applied to the latent 

depression mean to correct for DIF.  

Responses to both self-report and anchoring vignettes are a function of these fixed effects and the 

latent factor for subject specific bias. The self-reports are additionally a function of the latent 

depression factor. To ensure that the thresholds for both anchoring vignettes and self-report divide 

the cumulative distribution of the underlying Y* in the same way, the variances of the underlying 
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distributions for AVs and self-reports must be made equal. This is achieved by the addition to the 

term contributing to the AV responses of a set of vignette-specific errors with the same variance as 

that of the variance contribution from the depression factor for the self-reports for that item (see 

Figure 6.3.2.2).  
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Figure 6.3.2.2: Multilevel structural equation model for AVs: illustrating how response thresholds for AVs and 

self-reports are estimated after constraining the self-reports and vignettes to share the same variance. 

 

Note - θ1 = latent depression factor; θ2 = subject specific bias factor;  = vignette-specific error with same variance as 

latent depression factor; self1…10 = EPDS items 1-10; AV1…10 = AVs corresponding to each EPDS item. 

A gsem model that fits this model to the BCHADS (India) and WCHADS (UK) sample data with country 

specific effects on depression score and bias but with common loadings across countries for both 

depression and bias factors is shown below. There are 10 items and the dummy variable meas 

distinguishes which of the self-report or anchoring vignettes (there are 6 possible vignettes per item) 

the response pertains to. Using the default gsem notation with capitals for latent variables, the 

depression factor G loads only on self-report (with factor loadings a-j), while the subject-specific bias 

factor F loads on all responses with loadings k1-k10.   
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   gsem  (av_1_<- i.meas uk c.g#G[newid]@a c.gnot#H[newid>meas]@a F[newid]@k1 , oprobit ) /// 

(av_2_<- i.meas uk c.g#G[newid]@b c.gnot#H[newid>meas]@b F[newid]@k2 , oprobit ) /// 

(av_3_<- i.meas uk c.g#G[newid]@c c.gnot#H[newid>meas]@c F[newid]@k3, oprobit ) /// 

(av_4_<- i.meas uk c.g#G[newid]@d c.gnot#H[newid>meas]@d F[newid]@k4 , oprobit ) /// 

(av_5_<- i.meas uk c.g#G[newid]@e c.gnot#H[newid>meas]@e F[newid]@k5, oprobit ) /// 

(av_6_<- i.meas uk c.g#G[newid]@f c.gnot#H[newid>meas]@f F[newid]@k6 , oprobit ) /// 

(av_7_<- i.meas uk c.g#G[newid]@g c.gnot#H[newid>meas]@g F[newid]@k7, oprobit ) ///  

(av_8_<- i.meas uk c.g#G[newid]@h c.gnot#H[newid>meas]@h F[newid]@k8 , oprobit ) /// 

(av_9_<- i.meas uk c.g#G[newid]@i c.gnot#H[newid>meas]@i F[newid]@k9, oprobit ) /// 

(av_10_<- i.meas uk c.g#G[newid]@j c.gnot#H[newid>meas]@j F[newid]@k10 , oprobit ) /// 

(G[newid] <-uk) , iter(50) var(e.G[newid]@1) var(H[newid>meas]@1) var(F[newid]@1) 

 

6.3.2.3 Free-Threshold model – brief specification and estimation 

This model begins from the perspective that, provided that the scale of Y* is the same across both 

countries, then, assuming vignette equivalence, the fixed positions of the anchoring vignettes are 

also shared between countries. The thresholds for each item { 𝜏ℎ𝑖(𝑘)} are then estimated separately 

for each country as a function of the variation in actual ratings given to the AVs between countries. 

We additionally allow for variance between individuals in the use of thresholds by the inclusion of 

the same subject specific bias factor as in the previous model. The mean of the self-rated depression 

is located entirely independently in each country as a function of the self-assessments and the 

locations of the thresholds in each country.  

To ensure that the underlying depression scale Y* is the same for both countries, we constrained the 

variance of the self-rated depression to be the same across countries and constrained the factor 

loadings for the latent depression factor to be the same for each item between countries. An 

additional latent variable was introduced with the same factor loading and variance as G to ensure 

that the self-ratings and vignette ratings also share the same underlying scale.  

With all the thresholds free across both countries, for identification we restricted the mean of the 

latent depression variable in one country (India), here we chose 0, and measured the position of the 

vignettes and mean depression in the other country relative to this fixed point. This means that AVs 

and the mean self-rated depression of the UK sample are estimated relative to this point 

Consequently, all estimates in the model can be understood in terms of standard deviations from 

the constrained Indian mean latent depression. 
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             This model can be setup in a multiple group gsem model by specifying the country as a group 

but without the default assumption of the invariance of thresholds. 

   gsem  (av_1_<- i.meas  c.g#G[newid]@a c.gnot#H[newid>meas]@a , oprobit ) /// 

(av_2_<- i.meas  c.g#G[newid]@b c.gnot#H[newid>meas]@b , oprobit ) /// 

(av_3_<- i.meas  c.g#G[newid]@c c.gnot#H[newid>meas]@c, oprobit ) /// 

(av_4_<- i.meas  c.g#G[newid]@d c.gnot#H[newid>meas]@d , oprobit) /// 

(av_5_<- i.meas  c.g#G[newid]@e c.gnot#H[newid>meas]@e, oprobit ) /// 

(av_6_<- i.meas  c.g#G[newid]@f c.gnot#H[newid>meas]@f, oprobit ) /// 

(av_7_<- i.meas  c.g#G[newid]@g c.gnot#H[newid>meas]@g , oprobit ) /// 

(av_8_<- i.meas   c.g#G[newid]@h c.gnot#H[newid>meas]@h, oprobit ) /// 

(av_9_<- i.meas  c.g#G[newid]@i c.gnot#H[newid>meas]@i, oprobit ) /// 

(av_10_<- i.meas  c.g#G[newid]@j c.gnot#H[newid>meas]@j , oprobit ), /// 

group(uk2) ginvariant(loading coef)  var(1:G[newid]@1) var(2:G[newid]@1) mean /// 

(1:G[newid]@0) mean(2:G[newid]@m, init(0)) var(1:H[newid>meas]@1) /// 

var(2:H[newid>meas]@1) mean(1:H[newid>meas]@0) mean (2:H[newid>meas]@0) 

 

The gsem model code was provided by a supervisor (AP). 

6.3.2.4 The Naïve Model 

Both models share a common “naïve” restricted version in which it is assumed that the thresholds 

and factor loadings are invariant and shared between all individuals across both countries. This 

model provides an unadjusted estimate of underlying latent depression scores, facilitating an 

unadjusted comparison of mean scores between countries.  

6.3.2.5 Treatment of missing data for all models 

IRT model estimation by maximum likelihood offered the scope to exploit the property of 

ignorability. This allows any data whose probability of missingness is dependent only upon data that 

has been observed, or is otherwise entirely random, to be ignored.  This allows testing to be 

adaptive, where the items or vignettes presented to respondents can vary according to the 

responses that the respondent has already given. The model also allows multiple vignettes for each 

item and does not require the anchoring vignettes and self-reports to be obtained on the same 

sample.   
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6.3.3 Exploratory analyses to test accuracy of AV models 

Further analyses were performed to explore and compare the accuracy of each AV model to the raw 

and unadjusted ratings given to the AVs. Histograms and mean ratings were produced for the 

vignettes, first for each set and then for each vignette individually. 

Country level differences in anchoring vignette ratings were then investigated, with analyses 

grouped by EPDS item. The data was converted to a long format with each line containing one 

response to a single vignette. The vignette that each response applied to was identified by the 

variable “vignette” which was coded with values corresponding to vignettes A, B, C, D, E and F (1-6). 

Vignette A represents the most severe vignette and vignette F represents the least severe vignette. 

As the data included multiple observations of the same participants, the xtset command was used to 

ensure that it was treated as panel data. The xtologit command was then used to test differences in 

a series of random effects ordered logistic models. Due to the number of tests carried out, we 

applied a Bonferroni correction to all results (p<.005).  

6.3.3.1 Main effects of country on vignette ratings. 

Model 1a (xtologit rating i.vignette i.country_age if item==1…10): The first test to be carried out 

examined whether AV ratings for each item differed significantly by country. The dependent variable 

was coded 0-3, with 0 being the least severe rating and 3 being the most severe. Predictors included 

a set of dummy variables for the severity of the vignette coded A-F, with ‘A’ containing a description 

of the most severe symptoms and ‘F’ containing a description of the least severe symptoms. 

“Country” was coded as a binary variable, with 0 = India and 1 = UK. Finally, maternal age was 

included as a continuous variable.  

Vignette coefficients represent severity of rating given to each vignette (B-F) relative to the rating 

given to vignette ‘A’. A significant coefficient indicates that a given vignette is rated significantly 

differently from vignette A, with a negative sign indicating that the vignette was rated less severely, 

and a positive sign indicating that the vignette was rated more severely. The ‘country’ coefficient 

represents the mean difference in ratings across the vignettes between countries. As India is the 

reference group, the coefficient specifically refers to whether UK participants rated the vignettes 

significantly more or less severely than the Indian participants.  

6.3.3.2 Moderated effects of country on vignette ratings by vignette severity 

Two interaction models were also tested, one including the ordinal variable ‘vignette’ (model 2), and 

another including the continuous variable ‘severity’ (model 3). ‘Severity’ was generated from 
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‘vignette’ and coded from 0-5, with 0 representing the most severe vignette and 5 representing the 

least severe vignette.  

Model 1b (xtologit rating i.vignette i.country i.vignette#i.country if item==1…10). 

Model 1b was identical to model 1a but with the additional ‘vignette X country’ interaction term. A 

separate analysis was performed for each EPDS item and interaction coefficients are given for each 

vignette within a given item. The interaction terms can be interpreted as showing whether vignettes 

shared the same bias, individually and as a group. A significant individual interaction term would 

suggest that the effect of a given vignette on the rating provided by a participant was significantly 

affected by the respondents’ country group. However, as the vignette coefficients represent the 

rating for a given vignette compared to that for vignette ‘A’, the interaction coefficient is likewise 

relative. Thus, a significant interaction suggests that country level bias is significantly different for a 

given vignette than it is for vignette ‘A’. A non-significant interaction suggests there is no difference 

relative to the effect of country on ratings of vignette ‘A’. In addition, the contrast command was 

used to compare the block of interactions for each item.  

Model 2: (xtologit rating i.country c.severity c.mums_age country#c.severity if item==1…10). 

Model 2 contained the same dependent variable as model 1 but replaced the set of dummy 

variables for vignette severity with a single continuous variable, ‘severity’, and included the ‘severity 

X country’ interaction term. A separate analysis was performed for each EPDS item. The interaction 

term in this case can be interpreted as a more powerful, one degree of freedom, test of a trend in 

bias. In this model, the main effect of country represents bias at severity = 0 (most severe). The 

interaction effect represents how bias changes with severity. Note, an increase in the severity 

variable represents a decrease in the severity of the vignette. Thus, if the main effect of country is 

positive, then a positive interaction implies that bias increases further as with severity for the UK 

respondents. Conversely, a negative interaction would imply declining bias with severity increases, 

possibly passing through no bias and becoming biased in the opposite direction. 

All analyses were carried performed using Stata version 14 (StataCorp, 2015) or version 16 

(StataCorp, 2019). 

6.4 Results 

Results from the measurement invariance testing are presented first, followed by results from the 

anchoring vignette analyses. 
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6.4.1 Aim 1: Measurement invariance testing results 

6.4.1.1 Longitudinal invariance in BCHADS 

The 10 items making up the EPDS were tested for measurement invariance between time-points 

within the BCHADS cohort at 8 weeks (n = 545) and 12 months (n = 549) using longitudinal item 

factor analysis (LIFA). Model 1, the configural model, showed the same pattern of factor loadings for 

each item at both time-points. After fixing the factor loadings, model 2a, the metric model, showed 

a significantly worsened fit (LR χ2(8) = 29.12, p < .001). Individual items were inspected and items 2 

and 7 showed significantly different factor loadings between time-points. Theoretical rationale 

suggested that item 2 (“I have looked forward with enjoyment to things”) might more reasonably be 

expected to vary across time-points and so the factor loadings for this item were freed first. With 

this item allowed to vary, the fit of model 2b was not significantly worse than model 1 (LR χ2(7) = 

12.48, p = .09), therefore we found evidence of partial metric invariance. Individual items were then 

inspected for threshold differences. All items exhibited significant differences and so we did not test 

for scalar invariance. In the models described above, the factor loading for item 1 at each time-point 

was automatically constrained for model identification purposes. In order to check that this had not 

affected results, we identified the item with most similarity in factor loadings between time-points 

and ran the models again with this item constrained, thereby freeing item 1. Results from this series 

of models were not significantly different from those reported (see Appendix 9).  

6.4.1.2 Longitudinal Invariance in WCHADS 

The 10 items making up the EPDS were tested for measurement invariance between time-points 

within the WCHADS cohort at 8 weeks (n = 885) and 12 months (n = 824) using longitudinal item 

factor analysis (LIFA). Model 1, the configural model, showed the same pattern of factor loadings for 

each item at both time-points. After allowing the factor loadings to vary for model 2a, the metric 

model, model fit was not significantly worse (LR χ2(8) = 14.34, p = .07), therefore we found evidence 

of metric invariance. After introducing scalar invariance into model 3a, the scalar model, the model 

fit worsened significantly, as shown by the likelihood ratio test of difference (LR χ2(10) = 69.58, 

p<.001). Individual items were then inspected to test for variation in thresholds. Items 4, 5, 6, 7 and 

9 showed significant differences in thresholds between time-points. In order of the magnitude of 

difference, items 5, 9, 7 and 4 were freed one at a time to examine whether this improved model fit. 

After these four items were allowed to vary, model 3e did not show a significantly worsened fit as 

compared to model 2 (LR χ2(6) = 7.92, p = .24), therefore we found evidence of partial scalar 

invariance. As previously, factor loadings for item 1 were automatically constrained for model 

identification. For WCHADS, item 10 showed the least difference between time-points and so we re-
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ran the models after constraining this item and results were not significantly different from those 

already reported (See Appendix 9).  

Overall, we found evidence of configural and partial metric longitudinal invariance for 9/10 items, 

for the EPDS in the BCHADS cohort from 8 weeks to 12 months, but no evidence of scalar invariance. 

We also found evidence of configural, metric and partial scalar invariance for 6/10 items, for the 

EPDS from 8 weeks to 12 months in the WCHADS cohort. 

6.4.1.3 Age 8 weeks multi-group cross-cultural measurement invariance 

The 10 items making up the EPDS were tested for cross-cultural measurement invariance across 

India (n = 545) and the UK (n = 885) by performing multi-group Item Factor Analysis (MIFA) on the 

data obtained from the 8-week assessment using GSEM. Model 1, the configural model, showed the 

same pattern of factor loadings for each item in both cohorts, indicating that the one-factor solution 

for the EPDS was acceptable for both cohorts. The introduction of factor invariance, Model 2a, the 

metric model, resulted in a worse model fit as shown by a significant likelihood ratio test of 

difference (LR χ2(10) = 42.64, p<.001). Individual item factor loadings were then inspected for 

differences between cohorts. Items 3, 4, 6, 8 and 9 showed significant differences and so these 

factor loadings were freed. However, even after freeing these items, Model 2b showed a 

significantly worse fit than Model 1 (LR χ2(5) = 12.93, p = .02). Further tests of difference for 

individual items showed that item 10 was marginally different (p =.09) and so the factor loadings for 

this item were freed. The subsequent model, model 2c, did not show a significantly worse fit than 

model 1 (LR χ2(4) = 9.43, p =.051). However, given that only 4/10 items remained unconstrained, we 

did not meet the threshold for partial metric invariance and so did not proceed to test scalar 

invariance. 

6.4.1.4 Age 12 months multi-group cross-cultural measurement invariance 

The 10 items making up the EPDS were tested for measurement invariance across India (n = 549) and 

UK (n = 825) using MIFA of the data obtained at the 12-month assessment. Model 1, the configural 

model, showed the same pattern of factor loadings for each item in both cohorts, indicating that the 

one-factor solution for the EPDS was acceptable for both cohorts. After introducing factor 

invariance, model 2a, the metric model, showed a worse fit than model 1, with a significant chi-

square test of difference (LR χ2(10) = 116.07, p<.001). Individual items were then inspected for 

significant differences. Items 1, 2, 6 and 8 all showed significantly different factor loadings between 

cohorts and so were freed for model 2b. With these items allowed to vary, model 2b did not show a 

significantly worse fit than model 1 (LR χ2(6) = 5.45, p = .48), therefore we found evidence of partial 
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metric invariance. Inspection of the items at the scalar level revealed significant differences for 7/10 

items. Therefore, we did not test the scalar invariance model.  

Overall, we found evidence of configural invariance for the EPDS between India and the UK at 8 

weeks, but only 4 out of 10 items were invariant at the metric level and so even partial metric 

invariance was not achieved. We also found evidence of configural and partial metric invariance in 6 

out of 10 items for the EPDS between India and the UK at 12 months. There was no evidence of 

scalar invariance at either time-point. These findings suggest that in order to make direct 

comparisons of latent means between countries at 12 months, further information is required 

regarding the item response thresholds used in each sample in order to adjust responses to a 

common scale. Anchoring vignettes were therefore used to detect differential item functioning (DIF) 

in the use of response options. 

6.4.2 Aim 2: Detection and minimisation of bias using Anchoring Vignettes:  

6.4.2.1 Descriptive results for AV data from BCHADS and UKAV. 

Visual examination of the histograms showing the density distribution of UK and Indian participant 

ratings for the individual vignettes for each EPDS item in Figure 6.4.2.1a indicates that the vignettes 

were generally rated in the expected order and that participants understood the vignette rating task 

fairly well. A clear distinction between the most and least severe vignettes can be seen in each set, 

with each corresponding histogram showing a respective right-skewed or left-skewed distribution. 

The intermediate vignettes generally showed a gradual shift from right to left, indicating that 

participants understood them as decreasing in severity. The set that appeared to be most 

problematic related to EPDS item 2, where response patterns indicate that participants may have 

struggled to distinguish between the severity of vignettes 1 and 2, and between vignettes 3, 4 and 5.  

Combined mean ratings for each AV across countries are given in Table 6.4.2.1 and suggest that 

participants typically perceived and rated the severity of each vignette in the expected order for 

each EPDS item, with a few minor exceptions. There is one order violation in each set corresponding 

to EPDS items 3, 5, 7, 8 and 9 but all are quite small and are constrained to the more severe 

vignettes.  

 

 



216 
 

Figure 6.4.2.1a: Histograms showing density distribution of vignette ratings for each EPDS item, split by country. 

EPDS 

Item 
Cohort AV-A – Most Severe AV-B AV-C AV-D AV-E AV-F – Least Severe 

1 

BCHADS 

      

UKAV 

      

2 BCHADS 

      

 UKAV 

      

3 

BCHADS 

      

UKAV 
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Figure 6.4.2.1a continued: Histograms showing density distribution of vignette ratings for each EPDS item, split by country. 

EPDS 

Item 
Cohort AV-A – Most Severe AV-B AV-C AV-D AV-E AV-F – Least Severe 
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BCHADS 

      

UKAV 
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BCHADS 

      

UKAV 
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Figure 6.4.2.1a continued: Histograms showing density distribution of vignette ratings for each EPDS item, split by country. 

EPDS 

Item 
Cohort AV-A – Most Severe AV-B AV-C AV-D AV-E AV-F – Least Severe 
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BCHADS 

      

UKAV 

      

7 

BCHADS 

      

UKAV 
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BCHADS 

      

UKAV 
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Figure 6.4.2.1a continued: Histograms showing density distribution of vignette ratings for each EPDS item, split by country. 

EPDS 

Item 
Cohort AV-A – Most Severe AV-B AV-C AV-D AV-E AV-F – Least Severe 
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BCHADS 

      

UKAV 

      

10 

BCHADS 

      

UKAV 
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Table 6.4.2.1: Combined and separate country mean ratings for AVs corresponding to each EPDS item 

Vignette 
Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10 

M SD M SD M SD M SD M SD M SD M SD M SD M SD M SD 

Aa 1.98 (0.93) 2.38 (0.90) 2.52 (0.74) 2.41 (0.79) 2.64 (0.67) 2.40 (0.94) 2.57 (0.75) 2.56 (0.80) 2.55 (0.75) 2.76 (0.59) 

B 1.90 (0.57) 2.26 (0.84) 1.95 (0.69) 2.38 (0.72) 2.70 (0.61) 2.34 (0.90) 2.67 (0.65) 1.96 (0.86) 2.38 (0.76) 2.52 (0.85) 

C 1.45 (0.68) 1.83 (0.93) 2.14 (0.81) 2.29 (0.73) 2.20 (0.75) 2.06 (0.79) 2.25 (0.71) 2.15 (0.70) 2.12 (0.72) 2.56 (0.71) 

D 1.13 (0.90) 1.79 (1.00) 1.57 (0.71) 1.82 (0.75) 1.62 (0.64) 1.67 (1.04) 2.05 (0.95) 1.50 (0.74) 1.61 (0.71) 1.75 (1.01) 

E 0.68 (0.88) 1.56 (1.14) 1.29 (0.75) 1.31 (0.72) 1.48 (0.71) 1.27 (0.92) 1.55 (0.83) 1.13 (0.68) 1.31 (0.67) 1.73 (0.97) 

Fb 0.31 (0.71) 0.72 (1.12) 0.65 (0.82) 0.43 (0.74) 0.54 (0.85) 0.41 (0.73) 0.31 (0.84) 0.30 (0.66) 0.77 (0.91) 0.30 (0.63) 

Mean            

Combined 1.24 1.76 1.69 1.77 1.86 1.69 1.90 1.60 1.79 1.94 

India 0.99 1.91 1.45 1.60 1.55 1.50 1.78 1.31 1.69 1.54 

UK 1.29 1.58 1.85 1.91 2.03 1.81 2.04 1.82 1.78 2.20 

Difference .30 -.33 .40 .31 .48 .31 .26 .51 .09 .56 

Range           

Combined 1.67 1.66 1.87 1.98 2.16 1.99 2.36 2.26 1.78 2.46 

India  1.21 0.67 1.17 1.29 1.49 1.36 1.74 1.41 0.89 2.00 

UK 1.98 2.30 2.28 2.43 2.47 2.35 2.71 2.79 2.31 2.63 

Difference .77 1.63 1.11 1.14 .98 .99 .97 1.38 1.42 .63 

Note – a most severe AV; b least severe AV. 
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Mean AV ratings are also presented separately for each country and for each EPDS item in Figure 

6.4.2.1b to allow a more detailed visual examination of the trends in rank ordering of AVs within 

each country. Similar to the combined mean ratings in Table 6.4.2.1, these charts indicate that 

ordering violations were constrained to the more severe vignettes (vignettes A to C). Mean ratings 

for vignettes D, E and F indicate that these vignettes were always rated in the expected order, both 

when countries were considered together and separately.  They also indicate that UK participants 

rated the vignettes in the expected order more consistently than Indian mothers. However, while 

not perfectly ordered, Indian mothers did generally rate the vignettes as expected and there was 

clear trend of decreasing ratings with decreasing severity.  

There were also a number of patterns observable in the data that suggest Indian and UK 

respondents mis-ordered vignettes in the same way. For example, while there was some mis-

ordering of vignette severity evident for EPDS items 3, 8 and 4, the patterns are similar across 

countries, indicating that the vignettes were being perceived in the same way.  

However, there were also some inconsistent ordering patterns between countries, as seen via a 

visual inspection of items 1, 6 and 7. These violations are relatively minor however, and only items 2 

and 10 show consistent mis-ordering of vignettes.  

Overall, the mean ratings indicate that vignettes were generally perceived to represent equivalent 

levels of underlying depression (even if different thresholds were applied to them). Other than items 

2 and 10 there was a consistent trend in the mean ratings of the vignettes which showed that 

participants in both groups perceived them as decreasing in severity in the expected way. There 

were more violations in the more severe vignettes and in the Indian sample, but in most cases these 

violations were small, indicating that participants may have had difficulty in distinguishing between 

vignette severity when rating the more severe vignettes, rather than perceiving them in the 

incorrect order. 
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Figure 6.4.2.1b: Mean AV ratings (0-3) for India (dark grey) and UK (light grey) separately for each EPDS item set of vignettes. 
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6.4.2.2 Results from parametric analysis of AV data from BCHADS, UKAV and WCHADS. 

Results of the main anchoring vignette analyses are now presented and estimates are 

compared between three models. The first is the “naïve” model in which latent depression 

scores were estimated from self-assessments alone and which provides a comparison 

between India and the UK that has not been corrected for differential item functioning 

(DIF). The second model is the “mean shift” model in which latent depression means were 

estimated from self-assessments and AV ratings. The third model is the “free threshold” 

model in which DIF was estimated separately in each item by allowing thresholds to vary 

between countries uniquely for each set of AVs as a function of variation in AV ratings. 

Results from the naïve model are presented first, followed by results from the mean shift 

and free threshold models. The results from the two AV adjusted models are presented in 

parallel to facilitate comparison. Following this, the strengths of each model of are 

discussed in the context of additional exploratory analyses. 

6.4.2.3 Naïve model  

When estimated from self-assessments alone, there was a significant and medium-sized 

country difference in latent depression means (d = .46, p < .001), with UK mothers 

reporting higher rates of postnatal depression than Indian mothers at 12 months. Model 

estimates are presented in Table 6.4.2.3 and show that each item made a significant 

contribution to the underlying depression score. Cut-points varied between items, 

indicating that participants were applying unique thresholds to the response scale for each 

item.  
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Table 6.4.2.3: Summary statistics from naive model, including the factor loading of each item onto the Latent Depression Factor, the response thresholds for each item, and the unadjusted 

mean difference in Latent Depression between countries. 

Shared Coefficients 
EPDS Item 

1 2 3 4 5 6 7 8 9 10 

Latent Depression Factor 1a .298** .982** 1.141** 1.206** .991** 1.596** 2.124** 1.579** 1.068** 

Cut 1 1.896 0.976 0.204 0.427 1.123 0.459 1.651 1.080 1.425 2.875 

Cut 2 2.596 1.406 1.250 1.382 1.956 1.583 2.715 3.006 2.806 3.385 

Cut 3 3.059 2.410 2.535 2.747 3.081 2.860 3.650 4.216 3.724 4.118 

Overall Difference in Unadjusted Latent Depression Means between UK and Indiab = .457 p < .001 

Note: ** p < .001, * p < .05; p < .10; a Constrained to 1 for model identification; b Represents UK mean relative to Indian mean 
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6.4.2.4 Comparison of common estimation elements in the mean shift and free threshold 

AV models 

The different elements of the two AV models will now be presented in parallel and 

compared, starting with commonalities between the models and then moving onto their 

unique elements, including their overall effects on the comparison of latent depression 

means between countries. 

6.4.2.4.1 Item factor loadings 

Responses to self-reports and AVs are a function of a latent factor for subject specific bias, 

while self-reports are additionally a function of the latent depression factor. Each model 

therefore estimates the loading of each EPDS item onto both the subject specific bias factor 

and the latent depression factor. Subject-specific bias indicates how much  of the variance 

in ratings for a given item are the product of individual differences in rating style, while the 

latent depression factor indicates how much of the variance in ratings was due to actual 

differences in underlying depression. 

Model estimates are presented for the mean shift model in Table 6.4.2.4.1a and for the 

free threshold model in Table 6.4.2.4.1b. In both models, the factor loading (first row in 

Tables 6.4.2.4.1a/b) of each item to latent depression was significant, indicating that each 

item contributed significantly to the latent depression factor, and that underlying 

depression accounted for a significant amount of variation in self-reported depression. 

Although there were some small differences in magnitude, with estimates from the free 

threshold model being marginally larger for each item, the pattern of loadings was broadly 

similar. Items 7 (“I have been so unhappy that I have had difficulty sleeping”),  8 (“I have 

felt sad or miserable”) and 9 (“I have been so unhappy that I have been crying”) made the 

largest contribution to the underlying depression factor. These results are consistent with 

the observation that these items carry the most overt references to sadness, which is likely 

to be the emotion most commonly associated with depression. In contrast, items 1 (“I have 

been able to laugh and see the funny side of things”) and 2 (“I have looked forward with 

enjoyment to things”) made the smallest contributions. These are the only two positively 

framed items in the scale and have a more abstract connection to postnatal depression, so 

again, this finding was not unexpected. Item 6 (“Things have been getting on top of me”) 

also had a relatively low factor loading and, while negatively framed, also is fairly abstract 

and may not contribute as strongly to postnatal depression as more concretely connected 

items.  
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There were clearer differences between the models with regards to the subject-specific 

bias factor (second row in Tables 6.4.2.4.1a/b). While in the mean shift model, each item 

loaded significantly on this factor, only three items (1, 2 and 6) had significant factor 

loadings in the free threshold model. This difference is to be expected, as the free threshold 

model allows for a more nuanced adjustment of ratings by allowing the thresholds to vary 

between countries for each item.  

There are a number of reasons why items 1, 2 and 6 may have retained significant subject 

specific bias factor loadings in the free threshold model. Firstly, as discussed above, items 1 

and 2 are reversed and this may cause confusion and introduce individual variation in 

ratings. Secondly, these three items contain the most complex phrasing, and this may 

provoke variation in how individuals respond to the items. Finally, these items also appear 

to have the most complex response items. Taking one option from each item as an 

example, responses include “Definitely not so much now” (item 1), reads “Rather less than I 

used to” (item 2), and “Yes, sometimes I haven’t been coping as well as usual” (item 6), 

compared to response items such as “Hardly ever” (item 4) and “Yes, quite often” (item 7) 

in other items. These differences in phrasing complexity may have introduced more 

individual variation in ratings in both samples, but particularly in the BCHADS cohort. 

Although WHO guidelines were followed in the translation of the EPDS and every effort was 

made to minimise differences between the English and Kannada versions, limitations 

inherent to the EPDS (discussed in Section 5.6.4) and the need to maintain the equivalence 

of the scale items may have resulted in increased item complexity after being translated 

into Kannada. 

Despite differences in the magnitude of the subject-specific bias factor loading in the two 

models, it should be noted that in both models the latent depression factor loading was 

larger than the subject specific bias factor loading in almost every item, and generally, 

differences were substantial. Overall, this indicates that underlying depression accounted 

for substantially more variation in ratings than did individual variations in rating style. The 

main exception to this is item 2, which showed a higher subject-specific bias factor loading 

in the free threshold model and a marginally lower subject-specific bias factor in the mean 

shift model. This is consistent with the mean AV ratings for item 2 in the Indian cohort 

which showed no clear trend in line with expectations regarding vignette severity. This 

suggests that the combination of the issues outlined in the previous paragraph may have 

been particularly problematic for Indian respondents.  
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Table 6.4.2.4.1a: Summary statistics from mean shift model, showing the shared factor loadings for each item, the shared individual vignette and item response threshold 

coefficients, the mean difference between countries in AV ratings and the adjusted mean difference in self-reported depression between the UK and India.  

Coefficients 
EPDS Item 

1 2 3 4 5 6 7 8 9 10 

Latent Depression Factor .613** .425** .758** .909** .918** .656** 1.121** 1.415** 1.146** .847** 

Subject-Specific Bias 

Factor 
-.337** -.321** .350** .254* .316** .187* .283* .190Ϯ .271* .237* 

Vignette A 2.99** 2.90** 3.05** 2.90** 4.02** 2.58** 4.12** 4.46** 4.44** 5.66** 

Vignette B 2.81** 2.65** 1.78** 2.76** 4.01** 2.48** 4.23** 2.97** 3.96** 5.16** 

Vignette C 2.28** 2.16** 2.24** 2.66** 3.04** 2.02** 3.29** 3.19** 3.43** 5.10** 

Vignette D 1.91** 1.92** 1.52** 1.84** 2.14** 1.72** 3.03** 2.24** 2.52** 4.13** 

Vignette E 1.31** 1.67** 1.11** 1.04** 1.89** 1.17** 2.30** 1.52** 2.01** 4.04** 

Vignette F 0.60** 0.74** -0.11 -0.60** 0.22 -0.47** -0.12 -0.86** 0.87** 1.64** 

Cut 1 1.453 0.599 0.412 0.332 0.892 0.654 1.206 .604 0.729 3.141 

Cut 2 2.269 1.262 1.682 1.373 1.950 1.654 2.304 2.485 2.225 4.986 

Cut 3 3.690 2.205 3.244 3.028 3.542 2.853 3.544 3.956 3.798 5.155 

Country Mean 

Differencea 
.059 -.681** .955** .502** .421** .728** .323* .598** -.053 .913** 

Overall Difference in Adjusted Latent Depression Meansa = .021 p = .802 

Note: ** p < .001, * p < .05; p < .10; a Represents UK mean relative to Indian mean (reference group) 
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6.4.2.4.2 Vignette coefficients 

The position of each AV on the underlying depression scale was fixed between countries 

and estimated relative to the Indian mean rating (0). Individual estimates are presented in 

Tables 6.4.2.4.1a and 6.4.2.4.1b for the mean shift and free threshold models respectively 

(labelled Vignette A-F). The pattern and ordering of vignette estimates was identical 

between models, although there were some small variations in estimate magnitude. These 

estimates were also ordered in the same way as the mean ratings, indicating that the 

models estimated AV ratings as intended. As shown by the profusion of positive and 

significant vignette coefficients in both Table 6.4.2.4.1a and Table 6.4.2.4.1b, vignette 

ratings were almost all significantly more severe than the mean self-report rating. Only the 

least severe vignettes for items 3, 4, 6, 7 and 8 were rated as less severe than the mean 

self-report. This is not unexpected as the majority of mothers in a community sample will 

not report high levels of depressive symptoms. The aim of the current approach was to 

provide vignettes which evenly divided the response scale. While this appears to have been 

broadly achieved, in hindsight, a better approach may have been to provide more vignettes 

that pertained to the lower levels of latent depression, as this would have provided a higher 

resolution of DIF at this more heavily used  end of the scale.  
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Table 6.4.2.4.1b: Summary statistics from free threshold AV model, showing the shared factor loadings for each item, the shared individual vignette coefficients, the unique item 

response threshold coefficients, the adjusted mean difference in self-reported depression between the UK and India. 

Coefficient 
EPDS Item 

1 2 3 4 5 6 7 8 9 10 

Shared  

Latent Depression Factor .456** .296** .777** .938** .970** .756** 1.251** 1.593** 1.293** .892** 

Subject-Specific Bias Factor .376** .448** .078Ϯ .031 .111Ϯ .242** .046 -.032 .007 .051 

Vignette Ab 3.05** 3.05** 2.85** 2.74** 3.91** 2.89** 4.27** 4.64** 4.56** 5.43** 

Vignette Bb 2.85** 2.79** 1.61** 2.61** 3.93** 2.87** 4.34** 2.99** 4.09** 4.91** 

Vignette Cb 
2.25** 2.31** 2.04** 2.50** 2.90** 2.21** 3.31** 3.24** 3.46** 4.83** 

Vignette Db 
1.84** 1.96** 1.30** 1.63** 1.97** 1.76** 2.96** 2.15** 2.37** 3.84** 

Vignette Eb 
1.24** 1.72** 0.85** 0.80** 1.67** 1.10** 2.16** 1.31** 1.77** 3.70** 

Vignette Fb 
0.48** 0.67** -0.46** -0.94** -0.11 -0.95** -0.59* -1.37** 0.42* 1.34** 

Range 2.57 2.38 3.31** 3.68 4.04 3.84 4.93 6.01 4.14 4.09 

India  

Cut 1b 1.567 .794 .517 .349 .855 1.066 1.388 .776 .990 2.819 

Cut 2b 2.060 1.151 1.451 1.299 1.877 1.584 2.342 2.484 2.007 3.775 

Cut 3b 3.14 2.107 2.520 2.596 3.171 2.260 3.192 3.466 3.478 4.850 

Range 1.574 1.314 2.003 2.207 2.316 1.193 1.804 2.69 2.489 2.03 

UK  

Cut 1b 1.105 1.101 -1.144 -.692 -.002 -.849 .197 -.918 -.008 1.978 

Cut 2b 2.264 2.229 .401 .405 1.113 .816 1.560 1.376 2.213 2.603 

Cut 3b 4.056 3.206 2.364 2.517 3.156 3.003 3.572 3.780 4.206 3.954 

Range 2.952 2.105 3.508 3.209 3.158 3.852 3.375 4.698 4.214 1.976 

Overall Difference in Adjusted Latent Depression Meansa = -.451 p < .001 

Note: ** p<.001; * p<.05, Ϯ p <.1; a - represents UK mean relative to Indian mean; b – estimated relative to Indian mean. 
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6.4.2.5 Comparison of distinct estimation elements in the mean shift and free threshold 

models.  

After following a common approach for the estimation of factor loadings and vignette 

coefficients, the two models then diverge in terms of how DIF is estimated and adjusted 

for. In the mean shift model, thresholds between countries were shared, and a mean 

difference in AV ratings for each item between countries was estimated, with India as the 

reference group. The overall mean difference between countries was then applied to the 

latent depression factor before individual scores are extracted. Accordingly, country mean 

difference in Table 3 indicates the severity of UK ratings of AVs relative to Indian ratings of 

AVs. A significant positive coefficient indicates that UK mean ratings were significantly 

higher than Indian ratings, while a significant negative coefficient indicates that UK mean 

ratings were significantly lower. In contrast, in the free threshold model the positions of the 

AVs were fixed between countries but response scale thresholds were allowed to vary in 

each item between countries, thereby capturing bias directly from the threshold locations. 

The findings from these two approaches are described below. The mean shift model is 

discussed first and is examined in relation to the raw mean ratings reported in Table 1. 

Next, results from the free threshold model are described for each item and compared to 

results from the mean shift model.  

6.4.2.6 Mean shift model adjustment 

The overall difference in latent depression means between countries after the mean shift 

adjustment was non-significant (d = .02, p .802; Table 6.4.2.4.1a bottom row), indicating 

that there was no country difference in reported rates of postnatal depression at 12 

months after accounting for DIF. This contrasts markedly with the conclusion drawn from 

comparison of raw self report scores in the naïve model. Yet in the mean shift model, there 

were clear significant mean differences, indicative of bias, in ratings given to vignettes 

between countries for eight out of ten EPDS items (Table 3; “Country Mean Difference”) 

suggesting that adjusting for bias was necessary. In seven of these cases, UK respondents 

rated vignettes as more severe than Indian respondents. The largest differences were in 

items 3 and 10. In one case, item 2, UK respondents rated the vignettes as less severe than 

Indian respondents. There was no evidence of bias in the remaining two items, 1 and 9. 

The country mean differences in the mean shift AV model are broadly supported by the 

descriptive statistics presented in section 6.4.2.1. Mean differences in AV ratings between 

UK and Indian mothers presented in Table 6.4.2.1 show that each set of vignettes was 

rated, overall, more severely by UK mothers, other than the set for item 2, broadly 
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mirroring the pattern observed in the mean shift model. However, there are some 

inconsistencies as well. For example, item 1 which showed a similar country mean 

difference to item 9 in the AV model showed a more substantial mean difference in the raw 

scores. Further, item 8 showed a relatively moderate country mean difference in the AV 

model but showed the largest mean difference in the raw scores. 

Further limitations to the mean shift model became apparent when the raw mean ratings 

were explored separately for Indian and UK respondents. Figure 6.4.2.1b shows that 

although mean ratings were typically higher for UK respondents for more severe vignettes, 

the magnitude of bias actually appeared to decrease as the vignettes became less severe 

and shifted direction in all but one of the least severe vignettes. The mean shift model may 

be sensitive to these changes to a small degree, in that the country mean difference will 

decrease as a result, but it is not sensitive to the degree that it allows for different levels or 

directions of bias for different vignette severities. If this is the case, then the mean shift 

model may be underestimating bias at the higher end of the underlying depression scale 

and overestimating bias at the lower end of the of the underlying depression scale.  

6.4.2.7 Free threshold model adjustment 

The overall difference in latent depression means between countries after free threshold 

adjustment was significant and negative (d = -.45, p < .001; Table 6.4.2.4.1b bottom row), 

indicating a medium sized country difference, with UK respondents reporting lower levels 

of postnatal depression at 12 months after correcting for DIF. This constitutes a reversal of 

the overall direction of country difference observed in the naïve model. There was a 

relatively consistent pattern of differences in the item response thresholds applied to AVs 

between India and the UK. This model is best examined graphically and so model estimates 

are presented below for each item in the form of figures. To facilitate comparison between 

the two approaches to modelling DIF, the estimates for the mean shift model are also 

presented as figures and discussed where relevant. For the sake of simplicity, the mean 

shift model will be referred to as model 1, and the free threshold model referred to as 

model 2. First, a detailed comparison of item 1 is presented for illustrative purposes, 

followed by more simplified figures and brief descriptions of each of the remaining items.  

Of primary interest in the figures is the location of the thresholds for each item and how 

they differ between countries and models. The response thresholds (τ1 – τ3) are represented 

by approximate normal distribution curves in order to demonstrate that the likelihood of 

endorsing a given response changes based on the level of the underlying depression and to 
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facilitate comparison with similar figures presented by King et al., (2004). However, these 

curves are for illustration only and do not represent precise estimated likelihoods. In each 

of the model 1 figures, it can be seen that the position of the thresholds for each country 

are shared, reflecting that they are fixed at the same point in the mean shift model, and 

that an overall bias factor estimated from the mean country difference in AV ratings for 

each item is applied uniformly to UK self-reports in order to adjust for differences in 

response style. This effectively applies a uniform shift to the UK thresholds in response to 

the cumulative bias detected from each set of vignettes. In contrast, it can be seen that the 

positions of the thresholds in the model 2 figures are not shared. This reflects the fact that 

thresholds were allowed to vary in this model in response to variation in AV ratings. It is this 

variation in the thresholds that allows UK self-reports to be adjusted so that they are 

equivalent to Indian self-reports, thus accounting for DIF. As well as providing a clear visual 

insight into how response styles differ between the two groups, this also provides a clear 

way to observe differences in the models and to determine which appears to be more 

sensitive to variation in DIF between countries and items. Additionally, the figures 

demonstrate how well the AVs break up the responses, or thresholds (cut points), across 

the distribution and between countries. This gives an indication as to the discriminatory 

power and overall resolution of each AV set (King et al., 2004; King, 2009). Vignette 

locations will be discussed in relation to figures for the free threshold model.  

6.4.2.7.1 Item 1: “I have been able to laugh and see the funny side of things” 

In model 2 (Figure 6.4.2.7.1b), a lower τ1 estimate for UK participants indicates that they 

had less demanding requirements for what constitutes “not quite so much”. A similar τ2 for 

UK and Indian participants indicates that they had similar requirements for what 

constitutes “definitely not so much”. A higher τ3 for UK participants indicates that they had 

more demanding requirements for what constitutes “no not at all”. Model 1 (Figure 

6.4.2.7.1a) found an overall non-significant mean difference (d = .06) in AV ratings between 

countries. In the larger picture of the mean shift model, this item specific mean difference 

contributes to the overall mean shift adjustment factor that is then applied uniformly 

across all items and thresholds. The non-significant mean difference appears to be 

obscuring the unique and opposite variation in the threshold locations identified for τ 1 and 

τ 3 in Model 2, meaning that the resultant contribution to the final “mean shift” is neutral, 

potentially leading to an under-adjustment of scores across all items. This pattern of the 

mean shift model being insensitive to variations in threshold locations between countries is 
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repeated in many of the items illustrated below and suggests that, overall, the mean shift 

model is likely to have under-adjusted self-ratings. 

The vignettes in this set (for item 1) were evenly spaced and broke up the thresholds well. 

This indicates that the vignettes should provide adequate discriminatory power between 

countries and are reasonably efficient, with no evidence of vignettes clustering together. A 

possible improvement to this set would be to add a vignette at the higher end of the latent 

depression scale as there is currently none located above threshold 3. Vignettes were also 

all located above the mean latent depression rating for the Indian sample. This is repeated 

in several of the vignettes below. While not ideal, it is understandable given the low levels 

of depression present in community samples. 

Figure 6.4.2.7.1a: Model 1 (mean shift) estimates for EPDS item 1 

 

Note – all parameters estimated relative to Indian latent mean (0). 
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Figure 6.4.2.7.1b: Model 2 (free threshold) estimates for EPDS item 1 

 

Note – all parameters estimated relative to Indian latent mean (0). 

6.4.2.7.2 Item 2: “I have looked forward with enjoyment to things” 

Higher threshold estimates in model 2 (Figure 6.4.2.7.2) for τ1, τ2 and τ3 indicate that UK 

participants had higher requirements for every category in this response set. Unlike most 

items, this corresponds to the finding in the model 1 that UK participants rated the AVs as 

significantly more severe than Indian participants.  

Figure 6.4.2.7.2 AV model estimates for item 2 

Model 1 Model 2 

  

Note - Vignettes A-E are slightly skewed to higher end, but relatively evenly spread and divide threshold well. An 
additional AV between E & F may increase discriminatory power. 
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6.4.2.7.3 Item 3: “I have blamed myself unnecessarily when things went wrong” 

Lower threshold estimates in model 2 (Figure 6.4.2.7.3) for τ1, τ2 and τ3 indicate that UK 

participants had lower requirements for every category in this response set. The uniform 

correction applied by model 1 is not sensitive to potential changes in the magnitude of 

threshold variation at the higher and lower ends of the scale. 

Figure 6.4.2.7.3 AV model estimates for item 3 
Model 1 Model 2 

  

Note - Vignettes A-E are slightly skewed to higher end, but evenly spread and divide threshold well.  

6.4.2.7.4 Item 4: “I have been anxious or worried for no good reason” 

Lower threshold estimates in model 2 (Figure 6.4.2.7.4) for τ1, τ2 and τ3 indicated that UK 

participants had lower requirements for each category in this response set.  

Figure 6.4.2.7.4 AV model estimates for item 4 
Model 1 Model 2 

  

Note - Vignettes A-C are clustered at the top of the scale, and there is a large gap between E & F. Set could be improved 
by removing AV from the high cluster and adding AV between E & F. 
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6.4.2.7.5 Item 5: “I have felt scared or panicky for no very good reason” 

Lower threshold estimates in model 2 (Figure 6.4.2.7.5) for τ1 and τ2 indicate that UK 

participants had lower requirements for what constitutes for “no, not much” and “yes, 

sometimes”. The similar τ3 threshold indicates that UK and Indian participants had similar 

requirements for what constitutes “yes, quite a lot”.  

Figure 6.4.2.7.5 AV model estimates for item 5 
Model 1 Model 2 

  

Note - AVs A & B almost identical and so offer little unique information, but remaining vignettes divide distribution of 
thresholds well. Set could be improved by removing A or B and adding AV between E & F. 

6.4.2.7.6 Item 6: “Things have been getting on top of me” 

Lower threshold estimates in model 2 (Figure 6.4.2.7.6) for τ1 and τ2 indicate that UK 

participants had lower requirements for what constitutes for “no, most of the time I have 

coped quite well” and “yes, sometimes I haven’t been coping as well as usual”. A higher 

estimate for τ3 indicates that UK participants had higher requirements for what constitutes 

“Yes, most of the time I haven’t been able to cope at all”.  

Figure 6.4.2.7.6 AV model estimates for item 6 
Model 1 Model 2 

  

Note - AVs A & B almost identical and so offer little unique information, but remaining vignettes divide 

distribution of thresholds well. Set could be improved by removing A or B and adding AV between E & F. 
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6.4.2.7.7 Item 7: “I have been so unhappy that I have had difficulty sleeping” 

Lower threshold estimates (Figure 6.4.2.7.7) for τ1 and τ2 indicate that UK participants had 

lower requirements for what constitutes for “not very often” and “yes, sometimes”. Higher 

τ3 indicates that UK participants had higher requirements for what constitutes “Yes, most of 

the time”.  

Figure 6.4.2.7.7 AV model estimates for item 7 
Model 1 Model 2 

  

Note - Note: AVs A & B almost identical and so offer little unique information, and remaining vignettes are more 
skewed toward the top of the scale creating a large gap between E & F.  Set could be improved by removing A or B 
and adding multiple AVs between E & F. 

6.4.2.7.8 Item 8: “I have felt sad or miserable” 

Lower threshold estimates in model 2 (Figure 6.4.2.7.8) for τ1 and τ2 indicate that UK 

participants had lower requirements for what constitutes for “not very often” and “yes, 

quite often”, respectively. A higher estimate for τ3 indicates that UK participants had higher 

requirements for what constitutes “yes, most of the time”.  

Figure 6.4.2.7.8 AV model estimates for item 8 
Model 1 Model 2 

  

Note - AVs are generally evenly spaced and divide up the thresholds well. The large gap between E & F appears 

to be the result of lower ratings for F, rather than the upward skew seen in other items. 
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6.4.2.7.9 Item 9: “I have been so unhappy that I have been crying” 

A lower threshold estimate in model 2 (Figure 6.4.2.7.9) for τ 1 indicates that UK participants 

had lower requirements for what constitutes “only occasionally”. However higher estimates 

for τ 2 and τ 3 indicate that UK participants had higher requirements for what constitutes 

“Yes, quite often” and “yes, most of the time”, respectively.  Model 1 (Fig 3.17) found no 

evidence of a significant overall mean difference in country ratings of AVs, and this appears 

to be a reflection of variation in different cut-point locations “cancelling” each other out. 

Figure 6.4.2.7.9 AV model estimates for item 9 

Model 1 
Model 2 

  

Note - AVs were evenly spaced and broke up the distribution of the thresholds well. 

6.4.2.7.10 Item 10: “The thought of harming myself has occurred to me” 

Lower threshold estimates in model 2 (Figure 6.4.2.7.10) for τ1, τ2 and τ3 indicate that UK 

participants had lower requirements for each response category in relation to this item. 

The mean country difference estimated by model 1 (Fig 3.19) appears to be relatively 

accurate as it indicates that UK mothers rate AVs significantly more severely.   
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Figure 6.4.2.7.10 AV model estimates for item 10 
Model 1 

Model 2 

  

Note - AVs A-E are all substantially skewed to the top end of the scale. While thresholds are also clustered at 
the high end of the scale, indicating the AVs probably did discriminate adequately between them, it may have 
been helpful to have additional AVs toward the bottom of the scale. Additionally, AVs B & C and D & E share 
very similar locations and so will be providing little unique information. 

6.4.2.8 Summary of free threshold results 

For the majority of items model estimates indicated that UK participants used lower 

thresholds for τ1  and τ2, which represent the cut-points between ratings of 0/1 and 1/2, 

and used similar or higher thresholds for τ3, which represents the cut-point between ratings 

of 2/3. This indicates that, generally, UK participants had lower standards for ratings of 1 or 

2 but higher standards for ratings of 3. In contrast, Indian participants generally had higher 

standards for ratings 1 or 2 but lower standards for ratings of 3. This suggests that Indian 

mothers may have been more likely to rate vignettes as 0 or 3, while UK mothers may have 

been more likely to rate vignettes as 1 or 2.   

While, intuitively, a higher τ3 threshold may appear to suggest that UK mothers would rate 

more severe vignettes as less severe than their Indian counterparts, this is not what was 

observed in the mean ratings (Figure 2). One reason for this may be the dispersion of the 

lower thresholds. As can be seen from the figures, the Indian τ2 and τ1 thresholds were 

typically higher than the corresponding UK thresholds, meaning that a larger proportion of 

the underlying latent depression scale fell under these lower thresholds in India than it did 

in the UK. Consequently, this may have driven down the ratings of vignettes for Indian 

mothers, resulting in the trends seen in the mean ratings. The differences between 

countries for τ1 and τ2  (where the UK had lower thresholds) are larger than for τ3 (where the 

UK had higher thresholds), adding further to the larger proportion of the distribution that 

fell into lower categories for Indian respondents relative to UK mothers. However, it is 

unclear how this pattern of thresholds fits with the trend for Indian mothers to rate the 

least severe vignettes as more severe than UK mothers. It is possible that this is the result 
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of an inadequate number of vignettes at the lower end of the latent depression scale, 

thereby not providing enough discriminatory power to accurately model DIF at this point. 

There were two clear exceptions to the trend discussed above. The first is item 2, in which 

all thresholds were higher for UK participants, indicating that UK participants had higher 

standards for each category in this item. In this case, it would be expected that vignettes 

would be rated lower by UK participants and this was reflected in the mean ratings, as well 

as the mean shift model. The other exception is item 10, in which all thresholds were 

substantially lower for UK participants, indicating that UK participants had lower standards 

for each of these categories. Again, given the uniform distribution of the thresholds, it 

would be expected that vignettes would be rated as more severe by UK participants, and 

again, this is clearly shown in the mean ratings and further supported by the mean shift 

model. 

6.4.2.9 How well do the AVs divide up response thresholds? 

On the whole, there was a fairly even spread of vignettes and they appeared to divide up 

the threshold distribution very well. A small issue is that vignette distribution tended to be 

slightly skewed toward the higher end of the distribution in a number of items, and 

markedly so in items 7 and 10. However, in most cases the AVs were able to discriminate 

between thresholds in the two countries. There is fairly consistent evidence that the more 

severe vignettes, particularly vignettes A and B, were located at very similar positions on 

the underlying scale. Little additional information is provided by vignettes that are located 

closely together and so in many of these cases one of the two vignettes could have been 

dropped to increase efficiency without sacrificing discriminatory power. There was also a 

tendency for quite a large gap between vignettes E and F and it is possible that this resulted 

in insufficient discriminatory power to fully detect DIF at the lower end of the distribution. 

Thus, the method may have been further improved by adding a vignette with a severity 

pitched between these two to improve the resolution of the correction score at this point. 

This may be particularly important as this represents the point on the scale where the 

majority of respondents rated themselves. Overall, though, the vignettes appeared to be 

more than adequate to provide the discriminatory power required to detect and adjust for 

DIF between the two countries.  

6.4.2.10 How do the two AV models compare? 

Overall, the free threshold model appears to be more sensitive to the way in which DIF 

functions in the present sample. This approach was able to detect variation in thresholds 
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within items, with all items showing different levels of variation between categories, and 

the majority showing different directions in the variation of threshold between categories. 

For example, many showed lower threshold estimates for τ1 and τ2 in the UK sample and 

threshold estimates for τ3 that were either similar between countries or higher in the UK, 

and this is supported by the mean ratings as discussed above. The estimates provided by 

the mean shift model were not sensitive to these variations and therefore obscured them 

in presenting a simple shift in one direction or the other. Although this was appropriate for 

items 2 and 10, it was not appropriate for the other items and applying this uniform 

correction may have resulted in over-adjusting or under-adjusting the thresholds for certain 

categories. Therefore, on this evidence, it appears that the free threshold model is a more 

sensitive approach with the current data. 

6.4.2.11 Model comparison using Bayesian information criterion 

The two AV models were not nested so it was not possible to directly compare them using 

an overall likelihood-ratio test. Instead Bayesian information criteria (BIC) were used to 

compare models. Models differed in the number of parameters that were freely estimated, 

with model 1 estimating 130 parameters and model 2 estimating 155 parameters. The BIC 

for model 1 = 41,763.583, while the BIC for model 2 = 40,492.490. This indicates that model 

2 provided a better fit to the data, despite estimating a higher number of parameters.  

6.4.3 Exploring the accuracy of the AV models. 

A series of random effects logistic regression models were then tested for each item to 

further explore which approach to DIF adjustment is most suitable for the data. The first 

two models treated the vignettes as a set of dummy variables coded A (most severe) to F 

(least severe), with the first (Model 1a) investigating the main effect of country on vignette 

ratings and the second (Model 1b) investigating the interaction between the effect of 

country and vignette severity on ratings (Table 6.4.3a).  

The main effect of country on vignette ratings followed the same pattern of observed 

effects in the mean shift model, both in terms of magnitude and direction of differences, 

indicating that this model detected genuine effects.  However, although model 1a 

supported the findings of the mean shift model, estimates from Model 1b suggested it was 

not providing a full picture of underlying bias. For the individual vignettes, a significant 

effect indicates that the mean difference between countries for that vignette was different 

to the mean difference between countries for the reference vignette (Vignette A), while the 

5DF test indicates significant differences across the whole set. Table 6.4.3a shows at least 
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two significant interactions between country and vignette in each item set and that the 

overall test of interaction was significant for all items. This suggests that bias was not 

shared equally among vignettes, and the trend for more significant effects in vignettes D-F 

indicates a possible split in how bias functions with more and less severe vignettes.  

In order to explore this further, a continuous variable representing vignette severity was 

generated from the vignette dummy variables (0 - most severe to 5 - least severe) and used 

to test a one degree of freedom interaction effect between country and severity on 

vignette ratings (Model 2). Results are presented in Table 6.4.3b and indicated that there 

were significant differences in bias as severity decreased for each item. Estimates suggest 

that in all items, UK participants gave the more severe vignettes higher ratings than Indian 

respondents, but that these discrepancies declined as the severity of the vignettes declined. 

Although not possible to confirm with these estimates, it is possible that this decline may, 

in some cases, pass through the point of “no bias” and start operating in the other 

direction. This interpretation is supported by the mean ratings which generally show higher 

UK ratings for the more severe vignettes but that these differences decline as the vignettes  
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Table 6.4.3a: Output from Model 1a and 1b - showing main effects of country, and interactive effects of country and vignette on vignette ratings 

Coefficient 
Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10 

Model 1a B -0.53+ -0.35 -2.03** -0.27 0.23 -0.31 0.33 -1.99** -0.68* -0.96* 

Vignette 

C -1.60** -1.14** -1.28** -0.51** -1.66** -1.20** -1.21** -1.53** -1.57** -0.86* 

D -2.13** -1.54** -2.84** -1.77** -3.29** -1.90** -1.55** -2.79** -3.33** -2.69** 

E -3.24** -1.93** -3.64** -3.00** -3.65** -2.73** -2.80** -3.79** -4.18** -2.80** 

F -4.76** -3.61** -5.93** -5.63** -7.08** -5.19** -7.01** -7.06** -5.71** -7.56** 

Mean Country Difference 

(UK) 
0.36+ -0.78** 0.77** 0.63* 1.18** 0.64* 0.97** 0.98** -0.37+ 2.14** 

Model 1b B x UK -1.36* -1.36* -0.74 -0.34 0.34 2.00** -0.99 -1.91** -0.86 0.93 

Vignette x 

Country 

C x UK -0.87 -1.32* -0.58 0.23 -0.69 -0.78 -2.23** -2.34** -2.47** -0.94 

D x UK -0.79 -2.23** -0.83 -0.93* -0.83 0.09 -1.76** -2.24** -2.88** -1.36+ 

E x UK -1.14* -2.05** -1.93** -1.25* -1.16* -0.24 -1.84** -2.75** -3.18** -2.51** 

F x UK -3.34** -5.20** -4.49** -4.01** -3.34** -2.21** -5.58** -6.30** -5.06** -3.18** 

5DF Test X2=25.3 

p<.001 

X2=67.4 

p<.001 

X2=62.7 

p<.001 

X2=63.3 

p<.001 

X2=38.6 

p<.001 

X2=43.9 

p<.001 

X2=43.4 

p<.001 

X2=63.2 

p<.001 

X2=73.9 

p<.001 

X2=40.7 

p<.001 
+p = .05-.10, *p < .05, **p < .001. 

Table 6.4.3b Output from Model 2 - showing main effects of country, severity, and interactive effects of severity (continuous) and country on vignette ratings 

Coefficient 
Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10 

Country (UK) 1.23** 1.07* 2.37** 2.22** 2.92** 1.73** 2.80** 2.73** 2.24** 5.43** 

Severity -0.71** -0.24** -0.59** -0.68** -0.87** -0.62** -0.71** -0.70** -0.66** -0.48** 

Country X Severity -0.34* -0.70** -0.64** -0.63** -0.68** -0.45** -0.74** -0.72** -0.89** -1.22** 
+p = .05-.10, *p < .05, **p < .005. 
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grow less severe and that, in most cases, the least severe vignette is actually rated as more 

severe by Indian respondents. 

6.4.3.1 Which model do these results support? 

Although the results from model 1a support the findings from the mean shift model and 

indicate that the country mean differences detected by that model are indeed a genuine 

reflection of overall mean differences in data, the results from model 1b and model 2 

indicate that only considering overall mean differences is likely to obscure more nuanced 

variation in how response thresholds are utilised in the two groups. The interaction 

between country differences and vignette severity instead suggests that the free threshold 

model provides a far more accurate model of DIF in the current sample. Findings regarding 

differences in bias across vignettes are consistent with findings from the free threshold 

model, which shows a trend for UK mothers to apply lower values to thresholds T1 and T2 

than Indian mothers, but similar or higher values to threshold T3. As discussed previously 

this pattern of thresholds is, somewhat counter-intuitively, consistent with the conclusion 

from the continuous interaction model that bias functions in one direction for the most 

severe vignettes (UK – more severe). Although it is not clear from the free threshold model 

why the least severe vignettes are rated more highly by Indian respondents, in general, the 

model is more sensitive to changes in the level of bias across the different thresholds than 

the mean shift model.  

6.4.4 Summary of findings 

The two approaches to estimating the AV-adjusted latent depression means produced a 

shift in the same direction but with different magnitudes. When estimated using the mean 

shift model, the difference in latent depression means between countries became non-

significant (d = .02, p < .80). When estimated using the free threshold model, the difference 

in latent depression means switched direction and there was a significant and medium-

sized negative effect of country (d = -.45, p < .001), indicating that, after adjustment for DIF, 

UK mothers reported lower levels of postnatal depression than Indian mothers at 12 

months. Thus, for both models AV ratings indicated that overall, the apparent higher level 

of depression amongst UK mothers is a function of DIF and does not reflect differences in 

actual levels of latent postnatal depression. However, the magnitude of the adjustment is 

dependent on the modelling approach taken. Comparisons of AV model estimates, model 

fit statistics, raw data and other exploratory analyses suggests that the free threshold 

model is better suited than the mean shift model to detecting and adjusting for DIF in the 

current sample. 
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6.5 Discussion 

The current study investigated the longitudinal and cross-cultural properties of the 

Edinburgh Postnatal Depression Scale (EPDS) in India and the UK using two advanced 

statistical methodologies, measurement invariance (MI) testing and anchoring vignettes 

(AVs). Longitudinal MI testing found evidence of partial metric invariance in India between 

8 weeks and 12 months and partial scalar invariance in the UK between 8-weeks and 12-

months. Cross-cultural MI testing found no evidence of metric invariance between 

countries at 8 weeks but did find evidence of partial metric invariance at 12-months. 

Consequently, in order to make direct comparisons of latent means between countries at 

12 months, further information was required regarding the item response thresholds used 

in each sample in order to adjust responses to a common scale. Anchoring vignettes were 

therefore used to detect differential item functioning (DIF) in the use of response options.  

Due to the exploratory nature of this study and the novelty of the AV approach with the 

EPDS two different AV models were tested. The adjusted latent means were extracted from 

each model and compared to the non-adjusted mean depression score, which showed that 

UK mothers reported significantly higher depressive symptoms. Both AV models resulted in 

a significant adjustment, with the mean shift model indicating that there was no significant 

difference between latent means after adjustment, and the free threshold model indicating 

that UK mothers actually reported significantly lower depressive symptoms following 

adjustment. Both models therefore indicate that UK mothers have higher expectations for 

mental health and tend to rate their own symptoms more severely than Indian mothers. 

However, the free threshold appears to be more sensitive to variations in thresholds used 

for different response categories and may therefore be producing a more accurate 

adjustment. Findings from each level of the investigation and their implications for cross-

cultural research are now discussed. 

6.5.1 EPDS measurement Invariance  

Measurement invariance testing was conducted as a precursor to the use of the anchoring 

vignette analysis, which is the main focus of this study. Accordingly, the results from these 

analyses will only be discussed briefly to provide context for a more detailed discussion of 

AV results.  

6.5.1.1 Longitudinal measurement invariance 

Given the importance of assessing the longitudinal impact of maternal depression during 

the postnatal period and throughout infancy (NICHD ECRN, 1999) and the tendency in the 
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literature to compare studies which recruit samples at different points (Martin & Redshaw, 

2018), longitudinal invariance was tested between EPDS assessments at 8 weeks and 12 

months postnatal, separately in India (BCHADS) and the UK (WCHADS).  

In BCHADS, there was evidence of configural invariance and partial metric invariance in 

9/10 items, but there was no evidence of scalar invariance. This indicates that the 

underlying construct being measured by the EPDS is the same across time-points and that 

most items contribute to the latent depression factor in a similar way at 8 weeks and 12 

months. The decision to test invariance in this way was partially driven by the finding that 

there are distinct EPDS cut-offs at 8 weeks and 6-24 months in the current study for 

indicating depression caseness on diagnostic interview (see Section 3.2.2.1), and the finding 

of scalar non-invariance across time points is consistent with those results. Taking these 

findings together, it is apparent that although PND may represent an equivalent concept, 

mothers are applying different thresholds to their responses and different levels of the 

latent trait are required for item endorsement between the two time-points in the 

perinatal period. It is possible that sociocultural factors relating to expectations during the 

immediate perinatal period may play a role in influencing how a mother reports her own 

symptoms. This has important implications for the use of EPDS data across time-points in 

this setting. Firstly, although the lack of scalar invariance means that the same participant 

response at each time-point was not equivalent, invalidating direct comparisons of latent 

means across time-points, the fact that partial metric invariance was achieved means that 

each item in the scale made an equivalent contribution to the underlying factor 

(depression) at each timepoint. This means that the distribution of the underlying factor is 

equivalent between time-points. This is similar to the AV models which constrained the 

factor loadings of each item to be the same between countries in order to ensure that the 

distribution underlying latent trait (depression) was the same between countries. This 

means, for example, that the association between PND assessed using the EPDS at 8 weeks 

and cognitive development at 24 months is comparable to the association between PND 

assessed using the EPDS at 12 months and cognitive development at 24 months.    

Secondly, and more relevant to the AV analysis, is that given the assumption that 

participants use response scales in the same way between self-assessments and AV 

assessments (response consistency), the use of different thresholds means that it may not 

be appropriate to apply an AV correction score generated at one time-point to EPDS data 

collected at another. In the present study, the AV data was collected at 12 and 24 months 

and so it cannot be used to correct the 8-week self-assessment data.  
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Invariance was stronger in the WCHADS sample, with results indicating full configural and 

metric invariance, and partial scalar invariance for 6/10 items, allowing for valid comparison 

of latent means across time-points. Given that the EPDS was originally developed and 

validated using a UK sample, it is not surprising that the psychometric properties of the 

measure are stronger in this context. However, significant differences in intercepts for item 

4 (I have been anxious or worried for no good reason), item 5 (I have felt scared or panicky 

for no good reason), item 7 (I have been so unhappy I have had difficulty sleeping) and item 

9 (I have been so unhappy that I have been crying) indicate that there are changes during 

this period which are influencing how UK mothers rate their own depression. While 

significantly more positive and supportive of invariance than those reported by 

Cunningham, Brown and Page (2015), these findings support their conclusion that caution 

is warranted when using the scale in postpartum groups across different time-points. 

6.5.1.2 Multi-Group measurement invariance 

Milfont and Fischer (2010) state that testing for measurement invariance between cultures 

is especially important due to biases introduced by sociocultural factors that may affect the 

meaning each group ascribes to scale items. In the present study, measurement invariance 

between India and the UK was tested at two time-points to explore the need for AVs. The 

rationale for testing separately at 8 weeks and 12 months was based on the different cut-

off points validated previously and the non-invariance observed in the longitudinal testing. 

At 8 weeks there was evidence of configural equivalence but only 4/10 items were invariant 

at the metric level. As this did not meet the standard set out by Vandenberg and Lance 

(2000) for partial invariance, further levels of invariance were not tested. This indicates that 

although the construct of depression is perceived in broadly the same way, the indicators 

(items) were not contributing to the latent variable equivalently between cultures. This is 

consistent with the validation study reported in chapter 3, which established a cut-off of 3 

or greater for probable depression in India, considerably lower than the cut-off of 13 or 

greater established in the UK (Cox et al., 1986). 

At 12 months there was evidence of configural and partial metric invariance in 6/10 items, 

but not evidence of scalar invariance. Items 1 (I have been able to laugh and see the funny 

side of things), 2 (I have looked forward with enjoyment to things), 6 (Things have been 

getting on top of me), and 8 (I have felt sad or miserable) all showed significantly different 

factor loadings at the metric level. The potential reasons why will be discussed in more 

detail later on but it is possible that items 1, 2 and 6 differed between countries as they all 
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contain complex stem questions and response sets, both with phrasing that is specific to 

the English language. Although every effort was made to translate these items accurately, it 

may be that this complex and colloquial language lost some of its original meaning in the 

Kannada EPDS.  

What these results do imply is that comparisons of within-country differences and 

relationships with postnatal depression at 12 months can be compared across countries, 

but more caution is required in interpreting comparisons at 8 weeks. This has important 

implications for the current study as it suggests that the results obtained in chapter 3 

regarding the relationship between chronic depression and infant cognitive development 

are comparable to those from a UK context, but the results regarding early postnatal 

depression may not be as straight forward. This is partially addressed by utilising a cut-off 

point validated in the current population but further harmonisation work may be required 

to provide more confidence for comparisons. Beyond this, the lack of scalar invariance at 12 

months indicates that the origin, or intercept, of the EPDS scale in one country is shifted 

relative to the other. This is similar to the example given in Chapter 4 (Section 4.3.3) of the 

273 degree difference in scale origin between Kelvin and Celsius, meaning that although the 

two scales are measuring the same construct (configural invariance) and that a 1 point 

change on the scale represents an equivalent change in the construct (metric invariance), 

the scale itself has a different intercept between groups and a score of 5 degrees Kelvin 

(e.g. India) is not equivalent to a score of 5 degree Celsius (e.g. UK). Therefore, in order to 

make direct comparisons of latent mean scores between the UK and India, more 

information is required to discern the origin of each scale so that responses can be adjusted 

to a common scale. This provides a strong rationale for the use of anchoring vignettes at 

this time-point. 

6.5.2 Summary of anchoring vignette results 

As already stated, estimates of the differences in latent depression means between India 

and the UK were significantly affected by AV adjustment. Prior to adjustment, estimates 

showed that UK mothers reported significantly higher depressive symptoms than Indian 

mothers, but following adjustment this difference either became non-significant (mean 

shift model) or became significantly different in the opposite direction (free threshold 

model).   
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6.5.2.1 What do the models tell us about differences in response style between India and 

the UK? 

The shift in the difference between latent means following DIF-adjustment in both models 

is indicative of a tendency for UK mothers to rate the vignettes and themselves more 

severely than Indian mothers, suggesting that the two models are detecting bias that 

functions in a consistent direction. However, the magnitude of the correction is 

substantially different, with the free threshold model applying a much larger correction. 

Examination of the thresholds predicted by the free threshold model suggests that the 

mean shift model may be underestimating bias because it assumes that country specific DIF 

is affecting all thresholds equally. When thresholds are estimated freely, rather than 

showing a uniform shift in one direction, the differences in threshold locations between 

countries appears to vary from one cut-point to another. The dominant pattern is for τ1 and 

τ2, representing the cut-points between ratings of 0/1 and 1/2, to be lower for UK 

participants, and for threshold 3, representing the cut-point between ratings of 2/3, to be 

at either a similar level between countries or marginally higher for UK participants. 

Although this means that the likelihood of a UK mother rating any vignette as 3 (most 

severe) is lower than that for an Indian mother, it also means that a larger proportion of the 

latent depression scale is located between the lower thresholds for Indian mothers, leading 

to an overall decrease in their ratings. Specifically, the largest difference between countries 

tends to be in the location of τ1, leading to a far higher likelihood of Indian mothers 

endorsing a rating of 0. In the mean shift model, where thresholds are assumed to move in 

a uniform way, the differences in τ1 are likely to have been attenuated by the smaller, and 

sometimes reversed, differences in τ3. This is just one example of how the mean shift 

approach may be obscuring more significant and nuanced cultural differences in the use of 

response thresholds and leading to an underestimation of DIF. 

Exploratory analyses also indicate stronger support for the free threshold approach with 

the current sample. The patterns observed in the mean ratings tended to show that UK 

mothers gave higher ratings for the more severe vignettes, and that these differences 

decreased as the vignettes became less severe until, in most cases, the least severe 

vignette was actually rated as more severe by Indian mothers. While differences in mean 

ratings do not translate directly to differences in thresholds, this trend does indicate that 

DIF is not constant and appears to be a function, not only of country group, but also of 

symptom severity. This was further shown in a set of random effects logistic regression 

analyses of the AVs alone, which revealed significant interactions between symptom 
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severity and country for each set of vignettes, with estimates showing that bias in favour of 

more severe UK ratings was strongest in the most severe items and that it decreased with 

vignette severity. These results suggest that the free threshold model provides a more 

accurate and sensitive approach for detecting and correcting DIF in EPDS responses 

between UK and Indian participants.  

6.5.2.2 Are the adjusted latent means more accurate? 

Another metric of model accuracy is whether the adjusted rates of depression appear to be 

valid and more closely aligned with expectations regarding the differences between LMICs 

and HICs. As there is no objective indicator of postnatal depression available in the current 

study, model accuracy is considered in relation to prevalence estimates in the existing 

literature. Standing in stark comparison to the unadjusted rates of depression, published 

meta-analyses drawing from studies that have used a combination of clinically assessments 

and symptoms questionnaires have consistently found higher rates of postnatal depression 

in LMICs. Woody, Ferrari, Siskind, Whiteford, and Harris (2017) reported that prevalence 

was significantly higher in LMICs than HICs (18.7% vs 9.5%), while Shorey et al. (2018) are 

more specific in reporting prevalence rates in Asia (16%) were significantly higher than 

those in Europe (8%). Additionally, although not directly comparing different settings, 

Fisher et al. (2012) found that the mean pooled prevalence of common mental disorders in 

LMICs was 19.8% and Upadhyay et al. (2017) reported a pooled prevalence of 19% for 

postnatal depression in India alone. These results clearly support the direction of the 

adjustment in both AV models in the current study but lend further support to the free 

threshold model in terms of the magnitude of the adjustment.  

A further consideration, however, is that each of these meta-analyses combined prevalence 

estimates from studies using a mixture of clinical interviews and self-report questionnaires. 

In accordance with the current study, the latter could be expected to be influenced by DIF 

and so these comparisons themselves may lack validity. Interestingly three of these meta-

analyses reported that prevalence estimates from self-report instruments were actually 

higher than those from clinical diagnostic instruments (Fisher et al., 2012; Shorey et al., 

2018; Upadhyay et al., 2017). Specifically, within India there are two studies which have 

shown relatively high prevalence rates of depression using locally validated versions of the 

EPDS. Fernandes et al. (2011) reported a prevalence of 14.4% for prenatal depression using 

a clinical interview and found that a cut-off of ≥13 on a Kannada version of the EPDS 

adequately detected probable depression at this level. Additionally, Patel, deSouza, and 
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Rodrgues (2003) reported a prevalence of postnatal depression of 23% using a validated 

cut-off of ≥13 for a Konkani version of the EPDS. Although symptom scales generally 

produce higher prevalence rates than diagnostic interviews, these results do not line up 

with expectations regarding under-reporting from the current study. Instead, they indicate 

that not all mothers in India or other LMIC settings are under-reporting depressive 

symptoms. It is possible that differences in the timing of assessment (e.g. prenatal vs 

postnatal) or demographic factors (e.g. rural vs urban), as well as differences in 

methodology, may be contributing to apparent differences in reporting behaviour between 

those studies and the current sample. This is discussed in more detail below. What is clear 

is that more research is required to explore the effects of DIF in different LMIC settings. 

6.5.2.3 What is driving DIF between UK and India? 

In the seminal AV study, King et al. (2004) explain that DIF observed between Mexican and 

Chinese participants regarding the topic of political efficacy was likely to have been rooted 

in different expectations in each population as to what it meant to have ‘a say in 

government’. The same may be true in the present study with regards to expectations 

relating to different depressive symptoms. Variations in the expectations of each 

population in relation to a given symptom (e.g. ‘so unhappy that I have been crying’) mean 

that differing levels of that symptom are required for a given response option (e.g. ‘yes, 

most of the time’) to be endorsed in each group. Specifically, the present results indicate 

that UK participants generally have higher expectations regarding postnatal mental health, 

meaning that less severe symptoms are required for them to endorse higher ratings of 

depression in themselves. This finding is consistent with findings from other studies which 

have shown that participants from HICs typically over-rate their own symptoms of mental 

and physical health relative to participants from LMICs (Knott et al., 2017a; Molina, 2017).  

One reason that has been put forward as an explanation for differences in health 

expectations is different levels of education, either generally or specifically regarding a 

particular construct. Sen (2002) illustrated this with an example from within India. The state 

of Kerala, which has the highest levels of literacy in the country, also has both the highest 

levels of life expectancy and the highest levels of self-reported morbidity. Meanwhile, 

states such as Bihar, with relatively low life expectancy and poor medical and education 

facilities, have the lowest rates of self-reported morbidity. Sen argued that this counter-

intuitive trend is the result of individuals in Kerala being in a position to more accurately 

diagnose and perceive their own illnesses and because expectations of what it means to be 
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healthy have risen as a result of access to better treatment. This position is supported by 

within-country AV studies which have found that education level is a significant predictor of 

DIF in a number of different countries including in HICs (Bago d’Uva et al., 2011; Hinz, 

2017), LMICs (Hanandita & Tampubolon, 2016; Molina, 2016; Rossouw, Bago d’Uva, & Van 

Doorslaer, 2018), and specifically within India (Dasgupta, 2018).  

Thus, general differences in levels of education may be driving variations in DIF between 

the two cohorts examined in the present study. However, more specifically, differences in 

education and awareness regarding mental health may also be contributing to significantly 

different internal standards. According to Fisher, de Mello, Izutsu, and Tran (2011) the past 

five decades have seen a substantial increase in research focused on maternal mental 

health in HICs. This has followed a decrease in maternal mortality and preceded an 

increased awareness of the psychological aspects of pregnancy, childbirth, and the 

postnatal period in these settings. In contrast, the shift in focus from mortality to morbidity 

has only recently started to gain momentum in resource-constrained settings, meaning that 

maternal perinatal disorders are still under-recognised and general awareness of the 

importance of mental health during this period is lower (Fisher et al., 2010; Upadhyay et al., 

2017). Although there are many examples of innovative initiatives addressing maternal 

health throughout LMICs (see, for example, Chandra, Desai, Reddy, Thippeswawmy, & 

Saraf, 2015) there has so far been little success in the scaling up of these services to meet 

needs on a national scale (Eaton et al., 2011). According to a recent expert meeting on the 

subject of maternal mental health in resource-constrained settings, this has resulted in a 

“widespread lack of awareness about women’s mental health in the perinatal period” in 

these contexts (Fisher et al., 2011, p.5). In turn, this relative lack of awareness may be 

driving the differences in health expectations that are detected by the anchoring vignettes 

in the present study. 

A further possibility is that the increased levels of adversity often observed in LMICs may be 

contributing to under-reporting of symptoms in the Indian sample. Black et al. (2017) 

observed that living in a resource constrained setting increases the likelihood of being 

exposed to multiple adversities. According to Fisher, Rahman, Cabral de Mello, Chandra, 

and Herrman (2010), mothers in resource-constrained settings are less likely to have 

completed primary schooling and to have had sufficient sexual and reproductive health 

education to facilitate autonomous choices regarding family planning. They are also more 

likely to live in crowded circumstances, to be poorly nourished, to be carrying a coincidental 

burden of infectious diseases, to be constrained by rigid gender-stereotypes, and are more 
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likely to be exposed to violence, be devalued and have their rights ignored on the basis of 

their gender. While the authors point out that these factors may serve as important social 

determinants of poor perinatal mental health, it is also possible that they may lead to an 

under-reporting of depressive symptoms relative to high-income settings. Thus, although 

there are also a number of potential protective factors, such as collectivist principles and 

the increased prevalence of joint-families and shared-caregiving (discussed in detail in 

3.5.6),  it is possible that in the context described by Fisher et al. (2010) mothers in India 

have developed a higher tolerance for the cognitive and emotional symptoms of postnatal 

depression than do their UK counterparts, and therefore more severe symptoms are 

required to elicit equivalent self-assessment ratings. If this is the case, the use of scales 

such as the EPDS without AV correction may be masking the extent of the challenge that 

maternal perinatal mental health poses in LMIC settings. However, further work is required 

to establish whether adversities are affecting response style in the hypothesised manner, 

both generally in resource-constrained settings and specifically in India. 

6.5.3 Methodological considerations: novelty, strengths, and challenges in the current 

study. 

Due to the novelty of the current approach, in many ways this project can be considered as 

exploratory and as such, as much can be learned from the process of development and the 

performance of the vignettes as can be learned from the actual model output. The 

following sections will summarise the strengths of the current approach and discuss how 

this may have impacted the performance of the vignettes, as well as reviewing the key 

challenges encountered along the way. This will provide a strong platform for the future 

use of AVs in this field.  

6.5.3.1 Approach to development and translation 

As detailed in chapter 5, the development of a set of anchoring vignettes for the EPDS was 

a major part of this project. As part of this process, the author was able to review and draw 

on the experience and recommendations of the AV literature to create a comprehensive set 

of guidelines for the development, translation and administration of anchoring vignettes. 

This preparatory work was key in creating confidence that the vignettes used met the two 

key measurement assumptions, vignette equivalence and response consistency. 

6.5.3.2 Vignette equivalence 

Vignette equivalence is the assumption that all participants perceive a given vignette as 

representing the same level of latent health. This assumption is predicated on two key 
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elements of development, writing and translation. Vignettes in this project were written 

using clear, unambiguous language and included descriptions of concrete behaviours and 

symptoms and the frequency of their occurrence (King et al., 2004). Descriptions of mental 

health were restricted to universally experienced symptoms such as crying, laughing or 

tiredness, so as to avoid more abstract descriptors which may have carried distinct cultural 

meanings (Grol-Prokopczyk, 2018) or have been multidimensional in nature (Vonkova, 

Bendle, & Papjoanu, 2017). Using a multi-item scale like the EPDS which breaks down a 

concept like depression into distinct symptoms provides an advantage over single item 

scales in this regard. This approach reduces ambiguity and minimises the need for 

participants to add their own subjective interpretations to the vignette, thereby increasing 

confidence that vignettes are being perceived equivalently across individuals and groups.  

The next key in establishing vignette equivalence is taking a functional or conceptual 

approach to maintaining equivalence in translation. Grol-Prokopczyk et al. (2015) noted 

that many of the most widely used anchoring vignettes failed strict tests of vignette 

equivalence and highlighted the lack of attention paid to cultural norms and social practices 

in translation as key to this. In response, translation into Kannada in the current study was 

carried out according to WHO guidelines (Menon, Cherkil, Aswathy, Unnikrishnan, & Rajani, 

2010) by a committee of psychiatrists, psychologists and researchers who were native to 

India, had extensive knowledge of the culture, and who were provided with explicit 

instructions to focus on conceptual equivalence. The author was also based in Bangalore 

during the translation process and was able to provide a UK cultural perspective on the 

meaning of different words and concepts. Upon completion of translation, vignettes were 

piloted, and appropriate modifications were made to the vignettes and to the 

administration procedures. This comprehensive and stringent approach to development, 

translation and administration increases confidence of fulfilling the vignette equivalence 

assumption and resolves past oversights in development identified in the literature (Topp, 

Heesen, Augustin, Andrees, & Blome, 2020). 

Although formal tests of vignette equivalence have been proposed (Bago d’Uva et al., 2011) 

it has been acknowledged that they are extremely demanding (Grol-Prokopczyk et al., 

2015). As a result, many subsequent studies either have not tested this assumption at all 

(Dasgupta, 2018; Hinz, 2017; Poksinska & Cronemyr, 2017; Roussow, Bago d’Uva, & van 

Doorslaer, 2018; Topp et al., 2020) or have relied on a variation of the informal rank 

ordering evaluation proposed by King et al. (2004). Kang and Grol-Prokopczyk (2020) 

examined rank order by calculating the mean rating of each vignette and compared the 
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pattern of ratings in each country. Similar patterns were observed in the current study and, 

alongside the steps taken above, provide reassurance that the latent health in the majority 

of vignettes was perceived as the same in each country. There were some discrepancies in 

mean ratings between countries though, particularly for item 2. However, the magnitude of 

these discrepancies were typically quite small and mostly constrained to more severe 

vignettes. Overall, the mean ranking comparison between countries suggest that vignettes 

were perceived in generally the same way and provides support for the VE assumption.  

6.5.3.3 Improving confidence in response consistency 

Response consistency is the assumption that participants apply the same response 

thresholds to self-assessments and vignette assessments and relies on both the content of 

the vignette and the approach to administration. King et al. (2004) suggest that aside from 

the description of the latent construct, all other vignette content should be geared towards 

convincing the participant that the character is like them in every way. In the current 

project, all vignette content was reviewed by local experts from both cultures to ensure 

that there were no references to activities or behaviours that would seem out of place in 

each context. Explicit instructions telling participants to consider the character to have the 

same age and background as them, and to imagine themselves in their position were 

repeated throughout the administration (Au & Lorgelly, 2014). Piloting indicated that this 

approach was effective and although it was not possible to perform a strict test of response 

consistency, Knott et al. (2017a) found that following these same procedures resulted in 

the AVs passing formal tests. This provides confidence that the response consistency 

assumption is likely to have been met in the current study.  

6.5.3.4 Approach to analysis 

This is the first study to use the anchoring vignette methodology to detect and correct for 

differential item functioning (DIF) in participant responses to the EPDS and, more generally, 

to our knowledge it the first study to do so for any multi-item scale in the area of mental 

health research. As far as the author is aware, the only other study to utilise a parametric 

approach to AV correction for a multi-item scale was Vonkova et al. (2017), who used AVs 

with a 5-point scale assessing dishonest behaviour in school. There are also a number of 

studies in the personality literature that apply an AV correction to multi-item scales, but 

each of these has taken a less powerful non-parametric approach to analysis (Marksteiner, 

Kuger, & Klieme, 2019; Mottus et al., 2012; He et al., 2017). This is also the first study to 
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generate a correction score in one sample and apply it to self-assessment ratings in 

another.  

One challenge presented by the EPDS is that it has a unique response set for each item, 

thereby requiring far more vignettes than in most other studies. Furthermore, because the 

AV study was embedded in two existing cohort studies, there were some restrictions on the 

available participants and so the current sample was smaller than in many other studies. 

The combination of all of these factors meant that a more exploratory stance was taken to 

analysis. This further adds to the novelty of the current approach and allowed for the 

strengths and limitations of each approach to be explored by examining results in relation 

to patterns and effects observed in the raw data. In doing so it became apparent that the 

AV method is sensitive to the modelling approach taken and that thresholds do vary both 

between and within items that load onto the same latent construct. This emphasises the 

need to carefully appraise the estimates provided by AV models rather than assuming that 

they are representing genuine effects. It also validates the decision in the current study to 

develop a set of vignettes for each unique response set and to model the thresholds in each 

separately.  

Finally, both AV models included a factor for subject-specific bias. This allowed for variation 

in each individual’s use of response thresholds, resulting in a more accurate correction 

score. This also allowed comparison of the overall variance in the ratings for each EPDS 

item that was accounted for by subject-specific bias and by the actual underlying 

depression factor. Indications were that underlying depression accounted for more 

variance than individual response style in all items. In the free threshold model, the subject-

specific bias factor was only significant for items 1, 2 and 6. Interestingly, these were the 

three items that failed to show metric invariance between India and the UK at 12 months, 

indicating that they pose consistent challenges in cross-cultural research. There are a 

number of reasons why this may have been the case. Firstly, items 1 and 2 are reversed and 

this may cause confusion and introduce individual variation in ratings. Secondly, these 

three items contain the most complex phrasing, and this may provoke variation in how 

individuals respond to the items. Finally, these items also appear to have the most complex 

response items. These differences in phrasing complexity are likely to introduce individual 

variation in ratings and could be expected to be further exacerbated after being translated 

into Kannada. Extra attention may need to be given to these items, either in terms of 

ensuring that participants are understanding the items and response sets sufficiently, or in 

future translations of the scale. 
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6.5.3.5 Key challenges in this context 

Primarily, challenges arose in this project as the result of the design of the EPDS. Although 

only consisting of 10 items, the EPDS has 10 distinct response scales, some of which are 

very complex and may refer to both past and present states (e.g. “Yes, sometimes I haven’t 

been coping as well as usual”). This meant that each item required a distinct set of AVs 

corresponding to the item content. Many individual AVs also had to be relatively long and 

complex to make sense in the context of the response options. This made the already 

difficult and time-intensive process of achieving functional equivalence between two very 

different cultures even more challenging. 

The additional length of the vignettes required by the EPDS also had a large knock-on effect 

on administration, particularly in India. Following translation into Kannada, the length of 

many vignettes grew substantially, adding considerably to the administration time and 

cognitive load placed on participants. This is an important point because the BCHADS 

sample had relatively low literacy rates and so could not follow the standard procedure of 

self-administering the vignettes. Instead, AVs were pre-recorded to ensure uniform delivery 

and played back to participants. Given the length of the vignettes, this method may have 

increased comprehension errors and heightened the likelihood of vignette mis-ordering. To 

counter this, participants were instructed to listen to each AV at least twice and extra 

instructions were added to encourage participants to pay attention to all the relevant 

details. This form of administration may have also added a sense of time-pressure to Indian 

participants compared to UK participants who could read and respond in their own time. As 

a result, it is possible that Indian participants may not have taken as much time to process 

and evaluate the AV information (Molina, 2017).  

6.5.4 Limitations 

There are several limitations to the current study. Firstly, the sample that completed the 

AVs was relatively small. Although it was adequate according to King et al. (2004), other 

studies have been able to draw from far larger pools of participants. The smaller sample 

size meant that certain restrictions were placed on analyses, namely that models had to be 

designed to be as parsimonious as possible and that it was not feasible to include a larger 

set of relevant covariates that may have also contributed to DIF. One iteration of the mean 

shift model was performed that included the effects of maternal age, but results did not 

differ significantly and so this model was not presented as part of the final results. 

Secondly, a number of the mothers in the BCHADS sample did not understand spoken 
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Kannada to a sufficient level to be included in the AV assessment, further reducing the 

available sample size. As these mothers may have been native to other Indian states, their 

response style may also have differed from those who completed the AVs. Thirdly, there 

was no objective indicator of postnatal depression available in the sample, meaning that 

the accuracy of the DIF-corrected scores could only be measured against the expected 

direction of comparisons in the general literature. These may themselves be subject to DIF 

and poor cross-cultural validity, although several meta-analyses showed that the results of 

clinical interviews supported the adjusted results in the current study. Fourth, although 

examination of the mean AV ratings indicated that the vignette equivalence assumption 

was broadly met, and evidence from the literature suggests that the response consistency 

assumption will have been met, formal tests of both assumptions were not conducted. 

Fifth, examination of the distribution of vignettes suggests that while they were generally 

well spread out across the distribution of the thresholds, they were skewed slightly toward 

the higher end of the scale. Specifically, for several items, multiple high severity vignettes 

clustered together, thereby offering little unique information, while there was a relatively 

large space between the lowest severity vignette and the next level, indicating that 

information regarding response style may have been missing toward the lower end of the 

latent depression scale. Sixth, as discussed in Chapter 5, there were certain limitations 

inherent to the EPDS that may have impacted on the AVs. Specifically, certain items and 

response sets were more complex than others, introducing a higher potential for variance 

in responses. Although every effort was made to maintain equivalence during the 

translation of the EPDS by the BCHADS study team, it is possible that this complexity was 

exacerbated after being translated into Kannada. 

The BCHADS AV sample consisted of a relatively low-income urban population. As a result, 

these findings may not generalise to other populations in India, either in rural settings or in 

other states which vary widely in language, cultural practices and sociodemographic factors 

(Dasgupta, 2018). Additionally, while there has been a clear adjustment of scores in this 

case, it should be remembered that AVs are not “a magic bullet to achieve scalar 

invariance” (He et al., 2017, p.13). Both He et al. (2017) and Marksteiner et al. (2019) 

reported that although the psychometric properties of scales were improved following AV 

adjustment, they were not improved to the point of achieving full scalar invariance. Given 

the complexity of the AV adjustment required for the 10 different response sets of the 

EPDS, the relatively small sample, and the computational time that would be required, this 
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final step of re-testing measurement invariance following adjustment was not attempted in 

this study.  

6.5.5 Strengths 

The key strengths of the current study can be summarised as follows. This is the first study 

to use the AV method with a multi-item scale in the field of maternal mental health, 

specifically the EPDS and has shown the approach to be viable, if challenging, in this 

context. Second, a key advantage of using a multi-item scale like the EPDS is that it breaks 

down a multi-dimensional concept into concrete and universally experienced symptoms. 

This should improve the likelihood of meeting the vignette equivalence assumption relative 

to AV studies which rely on single, multi-dimensional items. A relevant example of this is 

the single item often used to assess depression, “How much of a problem with feeling sad 

or depressed” (Mojtabai, 2016; Molina, 2017). By asking a participant to rate the presence 

of an overarching, multi-dimensional construct such as depression in an AV is ambiguous 

and could be interpreted differently depending on an individual or societal understanding 

of what depression entails.  Third, an extremely robust and methodical approach was 

applied in the development, translation and administration of the vignettes, with great care 

given to applying the knowledge and guidance available in the existing literature. This 

provides further confidence that the key AV assumptions were met. Fourth, the AVs 

themselves appeared to generally divide up the distribution of the participant responses 

well, with a few exceptions. This division is key to determining the discriminatory power of 

the AVs and therefore provides confidence in their utility. Fifth, two different approaches to 

modelling DIF detected by AVs were explored and compared in detail, allowing for the 

approach best suited to the current data to be identified. Sixth, the AV method was 

supplemented by measurement invariance testing. This provided additional insight as to 

the functioning of the EPDS between time-points and countries and the results provided a 

strong rationale for the use of the AV method. Importantly, invariance testing also showed 

that DIF detected from AV ratings at 12-24 months would not have produced a valid 

correction score for self-reports at 8 weeks. The lack of scalar invariance between 8 weeks 

and 12 months indicated that different thresholds are used at these time-points and 

applying the 12-24 month AVs would have therefore violated the response consistency 

assumption.  
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6.5.6 Implications and future directions for research 

The current findings stand in broad agreement with previous within-country and cross-

cultural AV studies that have found evidence of significant DIF which is dramatically 

impacting comparisons between different groups in health-related research (Bago D’Uva, 

Lindeboom, O’Donnell, and Van Doorslaer, 2011; Dasgupta, 2018; Grol-Prokopczyk, Freese, 

& Hauser, 2011; Hanandita & Tampubolon, 2016; Hinz, 2017; Kang & Grol-Prokopczyk, 

2020; Kapteyn, Smith, & Van Soest, 2007; Knott et al., 2017a; Mojtabai, 2016; Molina, 2016, 

2017; Rossouw, Bago d’Uva, & Van Doorslaer, 2018) and other fields (King et al., 2004; 

Mottus et al., 2012; Vonkova et al., 2017; Vonkova, Zumarro, & Hitt, 2018).  

The consistency of this evidence adds considerable weight to the argument for the need for 

data calibration between cultural groups and here this is extended to a multi-item scale of 

self-reported postnatal depression. Without AV adjustment any direct comparison between 

the two samples would have led to misleading conclusions. While the EPDS may be a valid 

predictor of important outcomes within India, as shown by the MI testing at 12 months, the 

AV findings imply that comparison of raw scores on the EPDS should be used with caution 

when identifying disparities in rates of postnatal depression between India and the UK. 

Given that the EPDS was developed and validated in the UK and is known to function well in 

this setting, and considering the consistent evidence of lower awareness of maternal 

mental health in LMICs, it can be justifiably argued that the bias seen in the current study 

should be interpreted as evidence of under-reporting in India, rather than over-reporting in 

the UK.  

In turn this bias may be expected to extend to other groups or countries where awareness 

of the importance of perinatal mental health is low. Since the EPDS is one the most widely 

used screeners of perinatal mental health globally and is often a gateway to further 

diagnosis and service provision, significant under-reporting in LMIC settings is likely to 

result in many women not receiving adequate care at a time in which they and their 

children are particularly vulnerable (Cox, 2019; Gibson, McKenzie-McHarg, Shakespeare, 

Price, & Gray, 2009). However, such assertions must also be considered with the caveat 

that many studies within India do not demonstrate the same apparent under-reporting of 

depressive symptoms (Upadhyay et al., 2017). This may be the result of sociodemographic 

disparities between samples that are driving differences in expectations regarding postnatal 

mental health, but equally it may be a product of method bias. Specifically, differences in 

approaches to the translation and the administration of the scale can have a significant 
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effect on responses given by participants and may be artificially inflating prevalence rates 

(He & Van de Vijver, 2012). Additionally, it is possible that studies which have found 

unexpectedly low rates of postnatal depression in these settings are incorrectly assuming 

that something has gone wrong with their data collection, leading to publication bias, when 

they are actually observing the product of DIF. 

Further research is required, then, to determine if this phenomenon is constrained to the 

current sample. In this regard, it would be helpful to devise a set of studies with identical 

approaches to measure development and administration so that this extraneous noise can 

be removed from the equation, allowing for more accurate comparisons of DIF between 

settings within India. If it is seen more broadly, it is possible lower mental health awareness 

and a tendency to under-report symptoms may be an indirect effect of the historically held 

belief that women in resource constrained settings experience fewer mental health 

problems because of the lower levels of structured postnatal care provided to them. 

Although this argument has been refuted as a more systematic approach to mental health 

research in resource-constrained settings has been adopted, meta-analytic findings of 

higher prevalence rates in LMIC settings is a relatively recent progression. Thus, the prior 

erroneous belief regarding the absence of perinatal mental health disorders may have 

served to slow the progress of improvements to maternal mental health care, precipitating 

a lack of awareness among women themselves (Fisher et al., 2011). In this case, even where 

prevalence rates have been found to be higher in LMIC settings than HIC settings, the 

disparity between contexts may be even larger than previously thought. 

Finally, it will be important to return to the analysis conducted in Chapter 3 of this thesis 

regarding the association between maternal postnatal depression and infant cognitive 

development, to determine whether the use of the AV corrected score has any bearing on 

those results. Although the AV method is really designed for cross-cultural comparison, use 

of the AV corrected scores may still add value to the within-country analysis. Importantly, 

the AV results showed that response style may vary as a product of the severity of the 

symptom being rated or experienced. This phenomenon was also observed in a recent 

study examining the reporting of mental health symptoms by members of the police force 

in the UK. While there was a general pattern for under-reporting symptoms to an employer 

relative to a neutral party, the authors observed that those with the most severe symptoms 

were most likely to under-report symptoms (Marshall et al., 2021). Taken together with the 

findings from the current study, this suggests that a simple uniform shift of the cut-off value 

may not be entirely sensitive to the nuances of cross-cultural measurement issues. The AV-
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corrected score may therefore provide a more accurate representation of within-sample 

differences in postnatal depression scores, leading to a more sensitive overall analysis. 

However, in order to fully replicate the analysis performed in Chapter 3, which compared 

the impact of exposure to early postnatal and chronic depression, further AVs assessments 

would be also required to generate a correction score for EPDS scores at 8 weeks post-

natal. 

6.5.7 Conclusion 

In conclusion, the implications of the current findings are potentially twofold. Firstly, 

differences in response style which indicate that Indian participants are under-reporting 

depressive symptoms relative to their UK counterparts confirms that direct comparisons 

between these two populations should not be taken at face value. Any conclusions drawn 

from such comparisons would be misleading and it is therefore clear that researchers 

should carefully consider the role of culture in interpreting such data, both from the past 

and in the future.  Consequently, this implies that policy-makers in India and other LMICs 

should not rely on unadjusted rates of self-reported postnatal depression in their decision 

making as they may be grossly underestimating the prevalence of mental health disorders. 

It is important, therefore, to conduct similar studies in other populations within India and 

other LMICs in order to ascertain whether there is a consistent pattern of under-reporting 

or whether it is more limited to specific populations. If more widespread, then this will add 

to the already loud call for better provision of perinatal maternal mental healthcare in 

these settings and perhaps lend more urgency to the need to raise awareness of this issue 

both in the professional healthcare service and in the general population. The World Health 

Organisation (WHO) has devoted considerable energy and resource to scaling up responses 

to mental health disorders in LMIC settings through the Mental Health Gap Action 

Programme (mhGAP). However, if the under-reporting of symptoms observed in this study 

is more widespread, the already worrying statistic that the 76-85% of affected individuals 

had received no treatment may, in fact, be an underestimation of the scale of the 

treatment gap (WHO, 2008). Assuming that any systematic under-reporting of symptoms 

would not be restricted to just postnatal depression, more work is urgently needed to 

understand the true burden of the whole range of perinatal mental health disorders in 

LMIC settings and the true scale of the work required to meet this need. 
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Chapter 7: Executive Summary 

This thesis had two distinct but complementary aims. The first, described in Chapters 1-3, 

was to extend what is known regarding the prospective relationship between maternal 

depression during infancy and infant cognitive development in India. The second, described 

in Chapters 4-6, was to evaluate and improve the assessment of postnatal depression in 

India by using advanced measurement techniques to facilitate a better understanding of 

how the EPDS functions in this context, relative to how it functions in the UK where it was 

originally developed and validated. The following sections provide a summary of the overall 

thesis and the key findings described in the main text. 

7.1 Chapters 1-3: Key findings regarding the relationship between maternal postnatal 

depression and infant cognitive development in Bangalore, India. 

7.1.1 Chapter 1 Summary 

Chapter 1 presented a comprehensive review of what is known from HIC research regarding 

the association between postnatal depression and infant cognitive development. This 

review delineated existing research into two broad categories, with one set of studies 

focusing the effects of early postnatal depression (i.e., within the first year postnatal), and 

the other set of studies focusing on the effects of chronic exposure to maternal depression 

during infancy. Findings regarding the effect of early postnatal depression are relatively 

inconsistent but there was some indication exposure very early in the postnatal period (<3 

months) may be more detrimental than later exposure. Overall, however, there was far 

more consistent evidence that exposure to chronic depression during infancy posed a 

significant risk to cognitive development. The review also highlighted evidence that the 

detrimental effects of maternal depression are transmitted via compromised caregiving, 

and that this effect was particularly strong in male infants. These findings provided the 

framework for the current study which focused on comparing the magnitude of the 

prospective association between early postnatal or chronic depression and infant cognitive 

development, and the roles of maternal caregiving and infant sex. 

7.1.2 Chapter 2 Summary 

Chapter 2 then shifted the focus to exploring what is known regarding this relationship in 

LMIC settings and provided the first systematic review to synthesise findings regarding the 

associations between maternal postnatal depression and cognitive development during 

infancy in this context. Nine studies were identified that met the inclusion criteria, the 
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majority of which only investigated the main effect of maternal depression and not the 

potentially moderating or mediating effects of other key variables. The review concluded 

that findings regarding the impact of postnatal depression on cognitive development were 

inconsistent, with only 4 out of 9 studies finding a significant association, and that more 

high-quality research was needed in this area that tested main effects and examined 

moderating or mediating pathways to child cognitive development. These findings further 

added to the rationale for the current study that had been developed in Chapter 1. 

7.1.3 Chapter 3 Summary 

After drawing together the framework from Chapters 1 and 2, the study described in 

Chapter 3 investigated the prospective association between early postnatal and chronic 

depression throughout infancy and infant cognitive development at 2 years in India. This 

investigation examined the main effects of depression as well as exploring the role of 

maternal caregiving and examining whether infant sex contributed to patterns of 

association. The key finding from this study was that, while there was a significant small 

effect of early postnatal depression on language subscale scores, following adjustment for 

covariates neither postnatal nor chronic maternal depression significantly predicted scores 

on either the cognitive or language subscales of the BSID-III. There was also no evidence of 

a sex-specific effect of maternal depression, either alone or in interaction with maternal 

sensitivity.  

These findings did not follow the expectation that the multiple, co-occurring adversities 

generally experienced in LMIC settings, relative to HIC settings, would actually exacerbate 

the effects of postnatal depression. A number of explanations as to why this was the case 

were discussed. Firstly, it was noted that the majority of studies which found a significant 

effect of maternal depression, whether a single early postnatal occurrence or a chronic 

exposure, defined the exposed group using a clinical diagnosis of depression. While the 

current study did utilise cut-offs established against a clinical measure, it is known that 

screening instruments such as the EPDS can lead to the inclusion of women with more mild-

moderate symptoms in the exposed group. Thus, in the present study, the depressive 

symptomology in the early postnatal depressed group and in the mothers scoring more 

highly on the chronic depression factor may not have been sufficiently severe to impact 

cognitive development directly or to significantly impair maternal sensitivity. 

Two other possibilities were also considered, linked to the socio-cultural context of the 

BCHADS cohort. Firstly, while elevated levels of risk had been expected to intensify the 
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effects of maternal depression, it is possible that this heightened adversity may have 

directly impacted development and caregiving to the extent that the impact of postnatal 

depression was negligible. This hypothesis is supported by theoretical frameworks such as 

the Family Stress Model. This framework posits that socioeconomic disadvantage increases 

familial stress and impairs parental caregiving. The finding that within the sample, SES was 

a stronger predictor than depression of cognitive development in boys further highlights 

the role of socioeconomic risk. A second alternative is that the collectivist principles of 

Indian society and the increased prevalence of joint-families mean that family members are 

generally more involved in caregiving and able to offer more direct support to mothers than 

in many HIC settings. This may buffer against the impact of maternal depression on both 

caregiving and child development. Both of these explanations warrant further investigation. 

It is also noteworthy, however, that there was a possible sex-specific effect of maternal 

sensitivity, with boys of more sensitive mothers showing significantly higher language 

scores. This extends the pattern of findings in HIC settings that boys are more reliant on 

external regulation for cognitive development due to a lower capacity for self-regulation. 

Other sex-specific associations were also noted that sat outside of the main focus of the 

thesis, namely that boys showed poorer cognitive development when mothers reported 

the presence of an alternate caregiver, and that multiparity was associated with poorer 

scores on the cognitive and language subscales for girls. Possible reasons for this are 

discussed in Chapter 3, but the findings generally point to a possible important interaction 

between gender and family-level variables in the promotion of infant cognitive 

development, though this was not directly tested in this study. Alongside the potential role 

of socio-cultural factors in moderating the association between postnatal depression and 

infant cognitive development, these findings clearly demonstrate that more detailed 

investigation regarding the interplay of context-specific factors, such as adversity, family 

structure and gender attitudes, is needed. 

7.2 Chapters 4-6: Key findings regarding the cross-cultural functioning of the EPDS in India 

and the UK and the feasibility of the anchoring vignette methodology in this setting. 

7.2.1 Chapter 4 Summary 

The second section of this thesis focused on measurement, specifically with regards to 

differences in response style between the UK and India. Chapter 4 highlighted the need to 

examine how cultural differences may lead to measurement bias at different levels. 

Particular attention was drawn to how group differences in the use of response thresholds 
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can lead to skewed results. The anchoring vignette methodology was then introduced and a 

detailed overview of how this technique is able to address this bias, known as differential 

item functioning (DIF), was provided. 

7.2.2 Chapter 5 Summary 

Chapter 5 described the development and translation of a new set of anchoring vignettes 

for use with the EPDS in the present research context. The vignettes were written by the 

researcher in English and then translated into Kannada. Each step of the development and 

translation process involved careful review by a team of experts, including clinical 

psychologists, psychiatrists, and biostatisticians, and by members of the target populations. 

This was done to ensure that the vignettes met the measurement assumptions implicit in 

the methodology, namely vignette equivalence and response consistency. This chapter also 

described the pilot of the anchoring vignettes that was carried in a subgroup of the BCHADS 

cohort in order to examine the feasibility of the method in that context and to ensure that 

the vignettes were appropriately worded and translated. The pilot indicated that 

participants demonstrated an ability to understand and complete the vignette task, that 

they were rating the vignettes using the same scale and standards that they used to rate 

themselves, and that vignette content was relevant to participants’ lives. A number of 

limitations to the standard methodology were noted and rectified through minor 

procedural changes. There were also several limitations relating to the nature of the EPDS 

itself that were outside of the control of the research team, but that did not critically 

undermine the approach. Overall, the AV method in general and the vignettes developed as 

part of this project specifically, were judged to be functioning well and deemed acceptable 

for use in the present context. 

7.2.3 Chapter 6 Summary 

Chapter 6 then described an empirical study which utilised the anchoring vignettes (AVs) 

developed in Chapter 5 to detect and adjust for cross-cultural differences in response style 

between cohorts in the UK and India. This was the first use of the AV method with the EPDS 

and, as far as the author is aware, the first time the method has been used to adjust a 

multi-item scale score in mental health research. In view of this, although the results 

generated by this study are important in themselves, there is also value in viewing this 

study as a feasibility test for the AV method in this context. A further novel aspect of the 

current approach was to generate a bias adjustment factor in one sample which was then 

utilised to adjust self-reports in another, similar, sample from the same population. In view 
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of this, an exploratory approach to analysis was taken and bias was estimated using two 

distinct models: a “mean shift” model, and a “free threshold” model. The estimates from 

each model were then evaluated to determine which produced a more accurate estimate 

of DIF.  

Prior to adjustment, a mean comparison of the “naïve” self-report data indicated that rates 

of depressive symptomology were significantly higher in UK mothers than in Indian 

mothers. However, following AV adjustment, this difference was either attenuated so that 

there was no significant difference in latent mean scores between countries (Mean Shift 

Model) or showed a complete reversal so that latent mean scores were significantly higher 

in the Indian mothers (Free Threshold Model). Thus, in both models, differences were 

detected between groups in the use of the EPDS response thresholds in the same direction, 

but the magnitude of the difference was substantially greater when estimated using the 

free threshold model. Further examination and exploration of the two models indicated 

that the free threshold model was providing a more accurate estimation of DIF. Specifically, 

the free threshold model was able to detect variations in bias from one cut-point to 

another and it was this sensitivity that allowed for a greater correction factor to be 

estimated. In the absence of an objective diagnostic indicator of postnatal depression, well-

established prevalence estimates indicating higher rates postnatal depression in LMIC 

settings provided further support for the adjustment made by the free threshold model. 

The typical pattern of bias revealed that mothers in the UK were more likely to give higher 

(more severe) ratings to the same symptoms than their Indian counterparts, suggesting 

that UK participants had higher expectations regarding mental health. This may be the 

result of higher levels of education regarding mental leading to a higher awareness of 

mental health in the UK sample. This explanation is consistent with findings from other AV 

studies which have generally found a higher level of education, either in general or in 

regard to a specific construct, to lead to lowered response thresholds and higher severity 

ratings. Alternatively, in the context of increased levels of adversity faced by many women 

in LMIC settings, it is possible that the Indian participants had a higher tolerance for the 

cognitive and emotional symptoms of postnatal depression than did the UK participants, 

and therefore more severe symptoms were required for Indian participants to elicit 

equivalent self-assessment ratings.  

The findings demonstrate the caution required in interpreting self-report data and highlight 

the value of data harmonisation methods such as anchoring vignettes in cross-cultural 
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research. This value, however, needs to be weighed against the burden placed on research 

staff and participants by this approach. Given the time taken to develop and administer the 

vignettes, and the fact that the correction score generated at the 12-month assessment 

could not be applied to the 8-week EPDS scores due to apparent longitudinal differences in 

response style within the BCHADS sample, it could be argued that a diagnostic interview 

may represent a better investment of resources. Diagnostic interviews are often considered 

as the gold-standard objective indicator in the assessment of mental health and so their use 

may reduce the influence of cultural bias, as well as assessing postnatal depression at a 

level more likely to impact on infant development. However, although they would not 

require any development work, the use of a clinical research interview does require 

extensive training and does not offer the same insight into how cultural bias is operating. 

Additionally, it is not guaranteed that these interviews themselves will not suffer from 

similar issues relating to bias. In large cohort studies which contain relatively short time-

windows for each assessment, a large number of assessors will need to be trained, 

increasing overall costs and, importantly, increasing the likelihood of poor inter-rater 

reliability. In contrast, once the AVs have been developed, very little specialist training is 

required and administration is able to be easily standardised across assessors. In addition, 

although the initial development of the vignettes is very time consuming, once developed 

they can potentially be re-used in different cohorts. While further translation work may be 

required for use in certain samples and the vignettes themselves may need to be 

administered at multiple time-points, the burden on researchers in terms of development 

would be greatly lessened. An important next step then in terms of determining the overall 

utility of this method, is test the feasibility of extending the use of the vignettes developed 

in this study into other populations. Additionally, as discussed in Chapter 5, the nature and 

structure of the EPDS (e.g., complex wording, unique response sets) added substantially to 

the challenges in the development process and these issues may be avoided by utilising a 

different source tool. Therefore, it is also important that future research explores the 

feasibility of the AV method with different measurement scales. Finally, given the novelty of 

this methodology in this context, a relatively cautious approach was necessary which 

involved using large numbers of vignettes to ensure broad coverage each scale item. A 

more selective or targeted approach to AV development would both improve the sensitivity 

of the correction score and reduce the overall burden for researchers and participants.  
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7.3 Conclusion 

Overall, this body of work provides valuable insight into the role of postnatal depression 

and how it is measured in India. It indicates that apparent low levels of postnatal 

depression in the BCHADS sample were possibly the product of lower expectations as to 

what should be considered good mental health. These findings still need to be replicated in 

other Indian populations but may reflect a lower awareness of mental health amongst 

women that is a product of the lack of perinatal mental health services available to large 

parts of the population. This highlights the importance of the work being done by initiatives 

such as the WHO Mental Health Gap Action Programme to scale up mental health provision 

in LMIC settings in order to meet the need in these settings. However, while present, 

postnatal depression may not have the same impact on infant cognitive development as 

seen in HICs during this period of infancy, emphasising the need to investigate the 

potentially protective or adverse roles of other biological, nutritional or socio-cultural 

factors specific to this context and examine their comparative effects during early and later 

periods of development. 
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Email sent 1st March 2016 University of Liverpool approval: 

Dear Helen, 

I am pleased to inform you that your application for recognition of external ethics committee 
approval has been approved. Details and conditions of the approval can be found below.  

Ethics reference number: RETH001024                   

Review type: Recognition of external ethics committee approval 

Title of study: Early psychosocial predictors of child mental health: longitudinal study of shared and 
distinctive risk and protective factors in UK & India (Early psychosocial predictors of child mental 
health)      

Principal Investigator: Dr Helen Sharp 

Co-Applicants: Professor Atif Rahman 
                              Professor Jonathan Hill 
                              Professor Andrew Pickles 
                              Professor Prabha Chandra 
                              Professor Shoba Srinath 
                              Professor Geetha Desai 
                              Professor John Vijaysagar 
School/Institute: Psychological Sciences, Institute of Psychology, Health and Society       

First reviewer: Professor Graham Kemp 

Approval date: 01/03/2016                                                                                                              

The application was APPROVED subject to the following conditions:                                                              

Conditions                                                                                                        

All serious adverse events must be reported to the Subcommittee within 24 hours of their 
occurrence, via the Research Integrity and Governance Officer (ethics@liverpool.ac.uk).           

This approval applies for the duration of the research.  If it is proposed to extend the duration of the 
study as specified in the application form, the Subcommittee should be notified. If it is proposed to 
make an amendment to the research, you should notify the Committee by following the Notice of 
Amendment procedure. If the named PI / Supervisor leaves the employment of the University during 
the course of this approval, the approval will lapse. Therefore please contact the Research Integrity 
and Governance Officer at ethics@liverpool.ac.uk in order to notify them of a change in PI / 
Supervisor. 

Kind regards, 

Mantalena 

Mantalena Sotiriadou 
Research Ethics and Integrity Officer 
Research Support Office 
University of Liverpool 
Waterhouse Building (2nd Floor, Block C) 
3 Brownlow Street 
Liverpool 
L69 3GL 
Email: M.Sotiriadou@liverpool.ac.uk 
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EPDS Validation Study (NIMHANS only – Kannada) 
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Appendix 2: Participant information sheets 

WCHADS – Extensive Phases 1, 3, 5, & 7. 
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WCHADS Intensive – Phase 8 
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BCHADS  

 

INFORMED CONSENT FORM 

 

Title of the study: Early Psychosocial predictors of child mental health: longitudinal study of 
shared and distinctive risk and protective factors in UK and India 
 

Information to the participants: 

 

In this study, the researchers are attempting to follow-up children and families through infancy to 
childhood, to study developmental risk and protective factors for childhood mental health problems 
and to assess behavioural outcomes. 

 

To gather all this information, the researchers will interview you for a total of five times. The 
assessments will be as follows 

 

Assessments Infant age 
  

1st Assessment 6 months 

2nd Assessment 1year 

3rd Assessment 2 years 

4th Assessment 2 ½ years 

Last Assessment 3 years 
  

 

 

The interviews will be carried out over 1 or 2 sessions by the researcher with each session lasting for 
about half an hour. The interviews will focus on your health and emotional status during the 
postpartum period, breastfeeding and on your interaction and involvement with the infant. Further, 
details about the nature of childcare that your baby receives from multiple persons at home will also 

be discussed in these interviews. The researcher will seek a 5 minute speech sample during the 1st 

assessment, where you will be asked to speak about your baby and about your engagement with 
your baby and the same will be audio-recorded. In addition to these, infant health and temperament, 
behavioural symptoms and cognitive development would also be examined during each of these 
assessments. 
 

Salivary sample from the infant will be collected at 2 years of age for a DNA assessment. 

 

The information given by you will be kept completely confidential. These sessions will be 
conducted at the clinic, at the nearest anganwadi centre or at home depending on your convenience. 

 

Information regarding the infant’s birth details will be taken from the birth records. All information 
will be completely confidential and your data will not have any identification except for code numbers 
i.e your name and address details will not be available to anyone. 

 

Risks from participating in the study  
There is no major risk to participating in the study. The only possibility is that you might 
feel uncomfortable while discussing your emotions and feelings. 

 

Benefits of participating in the study  
This study may not benefit you directly but your participation in the study will help us to evolve 
appropriate intervention strategies in the future for women who may have postpartum anxiety or 

depression or may experience difficulties in mothering.If we find that you have an emotional issue 
that requires medication or counselling, we will refer you to an appropriate health professional with 
your consent. We will also be working closely with your obstetrician and your baby’s paediatrician 
and if we find any health concerns, we will refer you to the service with your consent. 
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You have the right to withdraw from the study at any point of time. Refusal to participate in the 
study will not affect your treatment in any way. The information given by you will be used only for 
the study. 

 

Undertaking by the researcher:  
Your consent to participate in the above study is solicited. Your choice to participate in this is entirely 

voluntary. The data will not identify you in any way except to the researcher. You will have the right to 

refuse consent or withdraw during any phase of the study without giving any reason. There are no tangible 

benefits for participation in the study but appropriate interventions will be provided where required. 

However your participation in this study will be of immense help in understanding ways of helping other 

women with the similar difficulties. If you have doubts regarding the study, please feel free to clarify the 

same. You are free to contact the investigator for the further guidance or help if you desire. 

 

Dr. Prabha S. Chandra, Professor, Dept of Psychiatry. Contact No: 08026995272 

 

Consent:  
I have been informed about the procedures of the study. I have understood that I have the right to 
refuse my consent or to withdraw from the study at any point of time. I,  
…………………………………………………………..the undersigned give my consent to be 
participant for the study. 
 
 

 

Signature of the respondent Signature of the witness 

(Name and address) (Name and address) 
 
 

 

Signature of the 
investigator (Name and 
Designation) 
 

Date Place: 
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UKAV 

  

 

Information Sheet 

Title of study: Using anchoring vignettes to explore variations in mothers' rating behaviour in the 

area of child mental health and development in the UK. 

Version Number & Date: Version 4: March 2020 

Investigators: Professor Helen Sharp, Professor Jonathan Hill, Professor Andrew Pickles, Professor 

Prabha Chandra, Dr K. Thennarasu, Dr M. Thomas Kishore, Matthew Bluett-Duncan, Laura Bozicevic. 

You are being invited to participate in a research study. Before you decide whether to participate, it 

is important for you to understand why the research is being done and what it will involve. Please 

take time to read the following information carefully and feel free to ask us (via the email address at 

the end of this document) if you would like more information or if there is anything that you do not 

understand. Please also feel free to discuss this with your friends, relatives and GP if you wish. We 

would like to stress that you do not have to accept this invitation and should only agree to take part 

if you want to. Thank you for reading this. 

What is the purpose of the study? 

We are interested in how mothers’ rating behaviour of the child’s emotions and behaviours vary 

between India and the UK. Rating behaviour refers to how people use response sets when 

completing questionnaires, for example “Often True, Sometimes True, Not True.”. Research suggests 

that the way people use the response options on questionnaires may differ as a result of the social 

and cultural norms and practices they are exposed to. In turn this can lead researchers to make 

incorrect conclusions about whether or not there are real differences between countries.  

We will compare the responses given in this project to responses given in a separate project in India 

and calculate a “correction score” that will be applied to data collected by two large child health and 

development research studies that have taken place in India and the UK. This correction score will 

remove the influence of any systematic differences in response style. This will help us to understand 

what proportion of the difference we observe between India and the UK is due to actual differences 

in child development, and how much is simply the result of cultural differences in how people 

answer questions. This means we will be able to make accurate comparisons between the two 

countries and better identify the situations and experiences that may increase or decrease the risk 

of poor child development, and whether these are the same or different in Western and Southeast-

Asian contexts. 

Why have I been invited to take part? 

We would like to ask you to take part if you are a mother who lives in the UK, you can speak and 

read English, and you have a child who is 2-3 years old. Each participant should only complete the 

questionnaire once. You will not be reimbursed for multiple entries. 

Do I have to take part? 

Participation in this study is completely voluntary. If you do decide to take part, you can withdraw at 

any point during or following completion of the questionnaire. You do not have to give any  
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How will my data be collected? Data will be collected using the Qualtrics 
online survey platform. 

How will my data be stored? Data will be stored on the Qualtrics 
Secure Server for the duration of the 
study. When the study is complete it will 
be transferred to a secure, password 
protected network drive at the University 
of Liverpool and deleted from Qualtrics. 

How long will my data be stored for? 30 years 

What measures are in place to protect 
the security and confidentiality of my 
data? 

All information that we receive from you 
will be anonymised and treated as 
strictly confidential, under the guidelines 
of the University of Liverpool and the 
Data Protection Act. This means that 
your information will only used by 
members of the research team and 
scientific research collaborators from 
other academic institutions approved by 
us.  

Will my data be anonymised? Yes, all data will be anonymised and 
identifiable only by your anonymous 
Prolific ID. 

explanation as to why you are withdrawing and this will not affect your rights in any way. Your data 

will only be able to be identifiable by your Prolific ID number and we will use this to locate and 

remove any responses that are withdrawn. If you stop the questionnaire part way through, we will 

treat this as an indication you have withdrawn your consent and none of your responses will be used 

in the study. 

What will happen to me if I take part? 

This is an online survey which can be completed on any PC, laptop or mobile device in the place of 

your choosing. You do not need to come to the university to take part. If you choose to proceed we 

will ask you to provide some background information about yourself, your child’s age, and to fill out 

a questionnaire about your child’s behaviours and emotions. Following this we will show you a 

number of short descriptions, or ‘vignettes’, of hypothetical characters and will ask you to rate their 

symptoms or behaviours. Previous use of the questionnaire and vignettes tells us that the whole 

survey should take 25 minutes to complete. The same short descriptions, or “vignettes”, have 

already been shown to a group of mothers in India after being translated into their local language.  

How will my data be used? 

The University processes personal data as part of its research and teaching activities in accordance 

with the lawful basis of ‘public task’, and in accordance with the University’s purpose of “advancing 

education, learning and research for the public benefit”.  

Under UK data protection legislation, the University acts as the Data Controller for personal data 

collected as part of the University’s research. Professor Helen Sharp acts as the Data Processor for 

this study, and any queries relating to the handling of your personal data can be sent to 

hmsharp@liverpol.ac.uk.  

Further information on how your data will be used can be found in the table below. 
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How will my data be used? Your data will be used as part of group 
analyses in conjunction with data from 2 
other research projects.  

Who will have access to my data? Members of the study research team. 
Other researchers will have access to 
the data in a fully anonymised format 
once it has been uploaded to DataCat 
(see next section). 

Will my data be archived for use in other 
research projects in the future? 

Yes, data will be anonymised and made 
available for re-use through DataCat 
(UoL’s research data catalogue). 

How will my data be destroyed? Data will be held anonymously on 
DataCat and registered for deletion after 
30 years has elapsed. 

 

 

Expenses & Payments 

We are able to reimburse you with £2.50 via Prolific to compensate you for the time taken to 

complete the questionnaire.  

Will my taking part in the study be kept confidential? 

Yes. All data will be stored in an anonymised format and identifiable only by your anonymous Prolific 

ID.  

What will happen to the results of the research study? 

Results will be written up as part of a PhD thesis, published in scientific journal articles, and 

presented at academic conferences. 

What are the possible benefits to taking part? 

There are no benefits to your health in taking part in this study. However, we hope that you will feel 

you are contributing to medical research in a way that will help children and families in the future. 

What are the possible disadvantages and risks to taking part? 

There are no known or likely risks to taking part in this study. The questionnaire is a widely used 

measure of child behavioural and emotional problems that has been validated within the research 

community. However, it is possible that some of the items may cause mild distress by raising your 

awareness of potential difficulties that your own child may have. Items include questions about child 

aggression, anxiety, depression and attention problems. The vignettes describe fictional characters 

with some of these symptoms. While these vignettes have been used previously without any known 

issues, they do have the potential to cause distress if your child is experiencing similar challenges. If 

this happens you are free to skip a particular item or stop the questionnaire at any point. We will 

also provide information regarding relevant sources of support at the end of the study.  

What will happen if I want to stop taking part? 

You can withdraw at any point without explaining why, up until the end of the questionnaire. If you 

stop the questionnaire part way through, we will treat this as an indication you have withdrawn your 

consent and none of your responses will be recorded. After you submit your responses, you will not 

be able to withdraw from the study. 
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Who has reviewed and approved this study? 

The study has been reviewed and approved by the University of Liverpool Ethics Committee. 

What if there is a problem? 

If there are any problems or if you would like more information before or after taking part please 

contact either the research student or supervisor, or the University of Liverpool Ethics Team, using 

the details below: 

Primary Investigator: Professor Helen Sharp (hmsharp@liv.ac.uk) 

Student Investigator: Matthew Bluett-Duncan (hlmbluet@liv.ac.uk) 

Independent Contact: University of Liverpool Ethics Team (email: ethics@liverpool.ac.uk, Phone: 

0151 794 8290) 
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Appendix 3: Systematic Review  

Antenatal Main Effects 

Author (Year) Design Cognitive Development Language Development 

Mean Scores (SD) Main Effect Mean Scores (SD) Main Effect 

Depressed Non-Depressed  Depressed Non-Depressed  

Bandoli et al., 
(2016) 

RCT 6m: 90.9 (6.8) 
 
 
12m: 90.8 (10.0) 

6m: 90.5 (9.2) 
 
 
12m: 93.0 (11.6) 

6m:  
B =-1.96 (4.44-0.52) 
NS 
12m:  
B = -0.16 (3.54-3.22) 
NS 

N/A N/A N/A 

Breen et al., 
(2018) 

Prospective 24m: 83.7 (7.79) 
 
 

24m: 90.0 (6.16) 
 
 

24m:  
Effect not given, p 
<0.001. 

24m: 83.78 (14.09) 24m: 87.12 (9.89) 24m: NS 

Donald et al., 
(2019) 

Prospective Not Given Not Given 24m:  
β = −1.03; (−1.04, 
−0.12), p = 0.027. 

Not given Not given Not given 

Lin et al., 
(2017) 

Prospective N/A N/A N/A Not given Not given 24-30m:  
β = -13.18  
(-24.14, -2.22), p = 
0.012. 

Munoz-Rocha 
et al., (2018) 

Prospective Not given Not given Model 1 
24-30m:  
β = -2.40 (0.8), p < 
0.01 
Model 2:  
24-30m: 
β = -2.2 (1.1), p = 
0.06. 

Not given Not given Model 1 
24-30m:  
β = -2.47 (0.9), p = 
0.01 
Model 2 
24-30m:  
β = -2.17 (1.2), p = 
0.08. 
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Murray et al., 
(2016) 

RCT 81.4 (CI = 78.6, 
84.3) 
 
 
 

 

84.8 (CI = 83.4, 86.2) 
 
 
 
 

 

Model 1 
18m 
F = 4.4, p = 0.04 
Model 2 
18m 
F = 3.1, p =0.08 

N/A N/A N/A 

Rotheram-
Fuller et al., 
(2018) 

RCT OS – 36m:  
AND: 1.27 
(SE=0.24) 
PND: 0.98 
(SE=0.18) 
A/PND: 1.92 (0.21) 
 
SS – 36m: 
AND: 6.11 (0.68) 
PND:  5.47 (0.52) 
A/PND: 5.32 (0.62) 
STS – 36m: 
AND: 5.21 (0.64) 
PND:  4.29 (0.49) 
A/PND: 4.17 (0.60) 
PPVT – 36m:  
AND: 19.66 (0.79) 
PND: 19.20 (0.59) 
A/PND: 19.89 
(0.73) 

OS – 36m:  
Never: 1.44 (0.15) 
 
 
 
 
 
SS – 36m: 
Never: 5.91 (0.45) 
 
 
STS – 36m: 
Never: 4.30 (0.42) 
 
 
PPVT – 36m:  
Never: 19.79 (0.53) 
 
 

OS – 36m:  
All groups NS 
 
 
 
 
 
SS – 36m: 
All groups NS. 
 
 
STS – 36m: 
All groups NS 
 
 
PPVT – 36m:  
All groups NS. 
 

N/A N/A N/A 

Tran et al., 
(2013) 

Prospective 6m: 97.92 (14.13) 6m: 100.03 (12.82) 6m: B = -4.80, (95% 
CI: -9.40, -0.20), p < 
.05. 

N/A N/A N/A 

Key: OS = Operation Span; SS = Silly Sounds; STS = Something’s the Same; PND = Postnatal Depression; PPVT = Peabody Picture Vocabulary Test; AND = Antenatal Depression; A/PND = Antenatal 

and Postnatal Depression.’ 
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Postnatal Main Effects 

Author (Year) Design Cognitive Development Language Development 

Mean Scores (SD) Main Effect Mean Scores (SD) Main Effect 

Depressed Non-Depressed  Depressed Non-Depressed  

Ali et al., 
(2013) 

Quasi-
Experimental 

Not given Not given 6m: 
OR= 3.3 (95% CI: 1.1, 
9.9)* 
12m: 
OR= 6.8 (95% CI: 3.0, 
15.7)* 

Not given Not given NS (effect not given) 

Black et al., 
(2007) 

RCT Not given Not given 12m: 
B = .09, p > 0.05. 

N/A N/A N/A 

Familiar et al., 
(2018) 

Prospective Not given Not given 12m: 
B = -2.49, (-5.86, 
0.88), p = 0.15. 

N/A N/A N/A 

Galler et al., 
(2000) 

Prospective Not given Not given 3m: 
F(3, 78 )=2.09; 
p<0.02. 
6m: 
NS (effect not given) 

N/A N/A N/A 

Garman et al., 
(2019) 

RCT-Control Arm Early: 10.24 (2.72) 
 
Late: 9.59 (3.30) 
 
Chronic: 9.00 
(1.84) 

Chronic Low: 10.14 
(3.03) 

BSID - 18m: 
β = 0.08, p=0.91** 
OS - 36m: 
β =-0.29, p = 0.47** 
SS – 36m: 
β = -0.75, p = 0.54** 
STS – 36m: 
β =-0.11, p = 0.89** 

N/A N/A N/A 

Hamadani et 
al., (2012) 

Prospective 99.7 (10.8) 100.6 (12.1) 12m:  
NS (no effect given) 

N/A N/A N/A 
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Patel et al., 
(2003) 

Prospective 86.4 (84.1, 88.8) 90.3 (87.7, 92.9) 6m: 
OR = 3.3 (1.2, 8.8), p 
= 0.02.* 

N/A N/A N/A 

Quevedo et 
al., (2012) 

Prospective N/A N/A N/A Postpartum: 107.24 
(16.48) 
Current: 105.95 
(14.08) 
Postpartum & 
Current: 97.43 
(15.40) 
 

None: 108.59 (17.00) 12m: 
B = -2.87 (-5.01; -
0.64) p = 0.01*** 

Tran et al., 
(2013) 

Prospective 102.88 (14.76) 98.54 (13.07) 8w: 
B = 1.26 (-1.02; 3.54), 
p > 0.05. 
6m:  
B = 1.76, (-.09; 3.62), 
p > 0.05. 

N/A N/A N/A 

* ORs given for likelihood of developmental delay. 

** Effect given for early postpartum depressed group only. 

*** Effect given for no depression vs any depression. Post-hoc tests revealed effect of postpartum & current group only. 

Key: BSID = Bayley Scales of Infant Development; OS = Operation Span; SS = Silly Sounds; STS = Something’s the Same. 
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Search Strategy for each 
database 

Participants Exposure Outcome Population Outcome Context 

Key concepts Mothers Depression Infants Cognition 
Low and middle-income 
countries 

Free text terms / natural 
language terms 

 

Search terms identical for: 

• PubMed 

• PsycInfo 

• CINAHL 

 

Mothers 
Maternal Perinatal  
Peripartum 
Prenatal 
Antenatal 
Antepartum 
Pregnancy 
Pregnant 
Trimester 
Postnatal 
Postpartum 
Puerperal 
Puerperium 
Post-birth 

Depression 
Depressed 
Depressive symptoms 
Depression symptoms 
Depressive disorder 
Affective disorder 

Infant 
Infants 
Child 
Children 
Infancy 
Baby 
Toddler 
Newborn 
Childhood 
Pre-school 
 

Cognition 
Cognitive 
Language 
IQ 
Intelligence 
Memory 
Perception 
Learning 
Problem solving 
Metacognition 
Social cognition 
DQ 
Communication 
Executive function 
Attention 
Concentration 

Low income population 
Low Income Country/ies 
Middle income 
population 
Middle Income 
Country/ies 
Low and middle income 
population 
Low and middle income 
country/ies 
Developing Country/ies 
Developing nations 
Third world 
Poverty 
LMIC 
LAMIC 
Africa 
Asia 
South America 
Central America 
South Asia 
Middle East 
+ list of all LAMICs 

Controlled 
vocabulary 

PubMed Peripartum 
Postpartum period 
(noexp) 
Prenatal care 

Postpartum depression 
Depression 
Postpartum depression 
Depressive disorder 

Infant  
Infant, Newborn 
(noexp) 
Child, preschool 

Cognition 
Intelligence 
Learning 

Asia 
Africa 
South America 
Central America  
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terms / Subject 
terms 

Postnatal care Child development Poverty 
(encompasses 
LAMIC) 

PsycInfo Postnatal period 
Antepartum period 
Perinatal period 
Mothers 
Postpartum 
depression 
 

Depression 
Postpartum depression 
Affective disorders 

Infant development 
Early childhood 
development 

Cognition 
Delayed 
development 
Intelligence 
Infant development 
Cognitive 
development 
Cognitive ability  
 
 

Poverty 
Poverty areas 
Developing countries 
Emerging economies  

CINAHL Postnatal period 
Postnatal care 
Prenatal care 
Perinatal care 
Mothers 
Expectant mothers 

Depression 
Postpartum depression 
Affective disorders 

Infant 
Infant, newborn 
Child, preschool 

Infant development 
Child development 
Language 
development 
Cognition 
Mental processes 
(Exp) 
 
 
 

Low and middle income 
countries 
Developing countries 
Africa 
Asia 
Indian Ocean Islands 
Pacific Islands 
Central America 
South America 
Latin America 
West Indies 
Poverty 
Poverty Areas  
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Appendix 4: EPDS Validation Study + Measures 

EPDS Validation Study 

Summary 

The objective of this study was to assess the validity of a Kannada version of the Edinburgh 

Postnatal Depression Scale (EPDS) and to establish separate cut-off points for probable 

depression in the antenatal and postnatal periods. Separate samples of 150 pregnant 

women and 98 mothers of young infants completed the EPDS and a short demographic 

interview. The presence or absence of a clinical diagnosis of a major depressive episode 

was confirmed by the Mini International Neuropsychiatric Interview (MINI), administered 

by a psychiatrist or psychiatric social worker blind to the EPDS response. The ROC curve 

analysis revealed that the EPDS was a fair quality instrument during the antenatal period 

(AUC = .734) and a score of 3 or more was selected as the optimal cut-off to screen for 

probable antenatal depression in women (sensitivity = 62.5%, specificity = 73.9%). Due to 

patterns of reporting in the BCHADS sample, this cut-off was also applied to the 8-week 

postnatal assessment. The ROC curve analysis during the postnatal period indicated that 

the EPDS is an excellent quality instrument at this time-point (AUC = 0.945) and a score of 

10 or more was selected as the optimal cut-off to screen for probable postnatal depression 

(sensitivity = 95.2%, specificity = 83.1%). This cut-off was applied to the 6, 12 and 24 month 

assessments in BCHADS. 

1. Introduction 

A recent meta-analysis of postnatal depression prevalence showed that 29 out of 38 

studies conducted in India used the Edinburgh Postnatal Depression Scale (EPDS) (Cox, 

Holden, & Sagovsky, 1987), either independently or alongside another measure. However, 

only 8 of these studies reported a validated cut-off point for probably depression while the 

majority utilised thresholds validated in western populations. Evidence suggests that the 

EPDS functions differently in different settings, with thresholds especially likely to vary 

between different cultures (Gibson, McKenzie-McHarg, Shakespeare, Price, & Gray, 2009). 

Therefore, it is important to validate each adaptation within its context. 

The EPDS has previously been translated into Kannada and validated in a rural population 

(Fernandes et al., 2011). The authors report a cut-off score of 13 or more (sensitivity=100%, 

specificity=84.90%, AUC=0.95) for detecting prenatal depression but note the findings may 

not be generalisable to an urban setting where different cut-offs may be expected. In view 
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of this, the current study recruited two independent samples, one antenatal and one 

postnatal, to validate a Kannada version of the EPDS in an urban setting. 

2. Method 

This study used a cross-sectional design and was carried out between September 2015 and 

December 2015 (antenatal sample) and from August 2019 to October 2019 (postnatal 

sample).  

2.1. Antenatal Sample  

A consecutive sample of 150 women were recruited from the antenatal clinic at the 

Banashankari Urban Primary Health Centre in Bangalore. Pregnant women living in low 

income areas of urban Bangalore (India) and registered with the Antenatal clinic at a 

Government Referral Hospital (GRH) in South Bangalore were potentially eligible to 

participate. Women who had a major mental illness such as psychosis or a bipolar disorder, 

who were identified to have major health complications during the current pregnancy or 

were currently using alcohol or other psychoactive substances were excluded. 

2.2. Postnatal Sample 

A consecutive sample of 98 mothers were recruited from an antenatal/maternity clinic in 

South Bangalore when attending routine immunisation appointments with their infants. 

Mothers living in low income areas of urban Bangalore (India) and registered with the 

Antenatal clinic at a Government Referral Hospital (GRH) in South Bangalore were 

potentially eligible to participate. Women who had a major mental illness such as psychosis 

or a bipolar disorder, who were identified to have major health complications during the 

current pregnancy or were currently using alcohol or other psychoactive substances were 

excluded. 

2.3. Measures 

Edinburgh Postnatal Depression Scale (EPDS): The EPDS is a 10-item Likert scale self-report 

instrument designed to detect postnatal depression by focusing on the cognitive and 

affective aspects of depression rather than somatic symptoms. Each item addresses a 

distinct symptom of postnatal depression and is rated using a unique set of response items, 

scored 0-3. The instrument gives a total score of 0-30, with a higher score indicating greater 

distress.  
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The EPDS was translated into the local language (Kannada) following World Health 

Organisation guidelines for measure translation. Forward translation was done by a 

researcher from the team who was a native speaker of Kannada with bilingual proficiency 

in Kannada and English. The translated version was then reviewed by experts in the field to 

ensure the appropriateness of the terms and phrases used in the questions and revisions 

were made based on their suggestion. This version was then back-translated to English by a 

translator with bilingual proficiency. The original English questionnaire, the translation in 

Kannada and the back-translated version were compared and reviewed to identify any 

differences and appropriate modifications were made. Finally, a pilot study was conducted 

with 10 pregnant mothers from the target population. Final modifications were made to 

the phrasing of items 1, 2, 4, 5 and 6 based on pilot feedback. 

Mini International Neuropsychiatric Interview (MINI): The reference standard diagnostic 

interview was the MINI version 5.0.0 (Lecrubier et al., 1997), a short structured diagnostic 

interview for DSM-IV and ICD-10 psychiatric disorders. The MINI has been validated against 

the SCID for DSM-III R and the CIDI for ICD-10 (Sheehan, et al. 1997; Spies et al. 2009), and 

has been used extensively in field research in India (Fernandes et al., 2011). 

2.4. Procedure 

In both studies the women first completed the EPDS and a short demographic interview. 

Although the EPDS was originally designed to be self-administered,  low literacy levels in 

the sample meant that the scale had to be researcher administered, with researchers 

reading out each item and then the set of responses to be selected by participants. The 

MINI interview was then conducted in a separate room by either a psychiatrist or 

psychiatric social worker who was blind to the responses given on the EPDS. 

2.5. Analysis 

All analyses were carried out using Statistical Package for Social Sciences (SPSS) version 24 

for Windows. Descriptive statistics regarding the sociodemographic characteristics and 

mean EPDS scores were produced first and are presented alongside corresponding 

statistics from the main BCHADS sample. The sample was categorised into cases and non-

cases based on a MINI diagnosis of major depressive disorder (MDD).  Receiver-operating 

characteristic curves were then calculated to determine sensitivity, specificity, and the area 

under the curve (AUCs). 

3. Results 
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3.1. Sample Characteristics 

Sample demographics for the antenatal and postnatal validation cohorts are presented 

alongside the baseline demographics for the BCHADS cohort in table 1. 

Table 1: Comparison of sample demographics 

Characteristic Antenatal Validation Postnatal Validation BCHADS Baseline 

Maternal Age 22.77 (3.21) 26.52 (4.60) 22.92 (3.66) 

Maternal Education (years) 9.89 (2.76) 11.16 (3.53) 9.81 (2.60) 

Occupation (Employed) 7.3% 9.2% 13.8% 

SES BPL/LSES 8.8% 5.1% 11.3% 

Upper-LSES 52.7% 26.5% 44.8% 

MSES 38.5% 51% 41.2% 

USES 0.0% 14.3% 2.8% 

Religion Hindu 78.0% 67.3% 83.5% 

Muslim 21.3% 26.5% 15.4% 

Other 0.7% 6.1% 1.1% 

 

3.2. Depression Prevalence 

The mean EPDS score during the antenatal period was 2.93 (SD = 5.32). 16 women met 

diagnostic criteria for a major depressive episode on the MINI, giving an antenatal 

prevalence of 10.6%.  

The mean EPDS score during the postnatal period was 7.61 (SD = 5.37). 21 women met 

diagnostic criteria for a major depressive episode on the MINI, giving a postnatal 

prevalence of 21.4%. 

The current mean EPDS scores are presented alongside mean EPDS scores from each 

BCHADS study phase in table 2. Due to similarities in mean scores between the antenatal 

and early postnatal (T5 – 8 weeks) phase in BCHADS and then the sharp increase in mean 

scores from 6 months postnatal onwards, it was decided to apply the threshold validated in 

the antenatal period to the 8 week BCHADS assessments. As a result, the present study 

validates two cut-offs, one for the immediate perinatal period, and one for the later 

postnatal period going through into infancy. 
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Table 2: Summary of EPDS scores showing means, SDs, and number of cases. 

Assessment N Mean (SD) Total Cases 

Cut-off = ≥3 

Antenatal Validation 150 2.93 (5.32) 45 (30.0%) 

T1 – 1st trimester 695 2.34 (5.10) 168 (24.2%) 

T2 – 2nd trimester 698 2.30 (4.56) 177 (25.4%) 

T3 – 3rd trimester 607 1.73 (4.09) 110 (18.1%) 

T5 – 8 weeks postnatal 545 1.79 (4.28) 105 (19.3%) 

Cut-off = ≥10 

Postnatal Validation 98 7.61 (5.37) 33 (33.7%) 

T6 – 6 months postnatal 415 4.34 (5.75) 64 (15.4%) 

T8 – 12 months postnatal 549 4.20 (5.39) 87 (15.8%) 

T9 – 24 months postnatal 674 4.17 (5.09) 97 (14.4%)  

 

3.3. Antenatal AUC/ROC Curve Analysis 

The receiver operating characteristic (ROC) curve comparing the antenatal EPDS to the 

MINI diagnosis of depression is presented in figure 1. The resulting area under the curve 

indicated that the EPDS is a fair quality instrument at this time-point (AUC = 0.734, 95% CI: 

0.64, 0.80). A score of 3 or more was selected as the optimal cut-off to screen for probable 

perinatal depression in women (sensitivity = 62.5%, specificity = 73.9%). 

3.4. Postnatal AUC/ROC Curve Analysis 

The ROC curve comparing the postnatal EPDS to the MINI diagnosis of depression is 

presented in figure 2. The resulting area under the curve indicated that the EPDS is an 

excellent quality instrument at this time-point (AUC = 0.945, 95%: 0.88, 0.98). A score of 10 

or more was selected as the optimal cut-off to screen for probable perinatal depression in 

women (sensitivity = 95.2%, specificity = 83.1%). 
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Figure 3: EPDS Receiver-operating characteristic (ROC) curve for the EPDS predicting clinically diagnosed 
depression during the antenatal period, sensitivity vs. 1-specificity. Area under the curve=0.734. 

 

Figure 2: Receiver-operating characteristic (ROC) curve for the EPDS predicting clinically diagnosed depression 

during the postnatal period, sensitivity vs. 1-specificity. Area under the curve=0.95. 

4. Summary of Findings 

Cut-offs for detecting probable maternal depression using a Kannada version of the EPDS 

were validated in the independent antenatal and postnatal samples.  

4.1. Antenatal Cut-Off 
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Results from the antenatal sample indicated that the EPDS is fair quality instrument in this 

period and a cut-off of 3 or more was selected for detecting probable depression 

(sensitivity = 62.5%, specificity = 73.9%). Mean EPDS scores during this period were quite 

low and a similar pattern was present in the antenatal and immediate postnatal (8 weeks) 

periods in the main BCHADS sample. Therefore the antenatal cut-off will be applied to the 

immediate perinatal period, including assessments at each trimester of pregnancy and at 8 

weeks postnatal.  

Using this threshold, if you surveyed 100 women in the general population (prevalence 

20%), 12.5 of the 20 women with depression would be correctly identified as depressed 

and 20.9 women incorrectly identified as depressed. If you surveyed 100 women in a clinic 

sample (prevalence 50%) 31.3 of the 50 women would be correctly identified as depressed 

and 14.7 out of 50 women would be incorrectly identified as depressed. 

4.2 Postnatal Cut-off 

Results from the postnatal sample indicated that the EPDS is an excellent quality 

instrument in this period and a cut-off of 10 or more was selected for detecting probable 

depression (sensitivity = 95.2%, specificity = 83.1%). This cut-off will be applied to the late 

postnatal period, including assessments at 6, 12 and 24 months. 

Using this threshold, if you surveyed 100 women in the general population (prevalence 

20%), 19.0 of the 20 women with depression would be correctly identified as depressed 

and 13.5 women incorrectly identified as depressed. If you surveyed 100 women in a clinic 

sample (prevalence 50%) 47.6 of the 50 women would be correctly identified as depressed 

and 8.5 out of 50 women would be incorrectly identified as depressed. 
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English Version of EPDS 

 

 

 

 

 

 

 

 

How have you been feeling in the past week …? 

 
As you have recently had a baby, we would like to know how you are feeling now.  

Please underline the answer which comes closest to how you have felt IN THE PAST WEEK, not just how 

you feel today. 
 

Here is an example, already completed: 

I have felt happy: 

Yes, all the time 

Yes, most of the time 

No, not very often 

No, not at all 

This would mean “I have felt happy most of the time” during the past week. Please complete the other questions in the same 

way. 

 

In the past seven days 
 

1  I have been able to laugh and see  6.    Things have been getting on top of me: 

 the funny side of things:           Yes, most of the time I haven’t been able to cope at all 

 As much as I always could          Yes, sometimes I haven’t been coping as well as 

usual 
 Not quite so much now          No, most of the time I have coped quite well 

 Definitely not so much now          No, I have been coping as well as ever 

 Not at all  

   

2    I have looked forward with enjoyment  7.    I have been so unhappy that I have had difficulty  

 to things:           sleeping: 

 As much as I ever did          Yes, most of the time 
 Rather less than I used to          Yes, sometimes 

 Definitely less than I used to          Not very often 

 Hardly at all          No, not at all 

   

3. I have blamed myself unnecessarily  8    I have felt sad or miserable: 

 when things went wrong:         Yes, most of the time 

 Yes, most of the time         Yes, quite often 

 Yes, some of the time         Not very often 

 Not very often         No, not at all 

 No, never  

 
4. I have been anxious or worried for  9.    I have been so unhappy that I have been crying 

 no good reason:         Yes, most of the time 

 No, not at all         Yes, quite often 

 Hardly ever         Only occasionally  

 Yes, sometimes         No, never 

 Yes, very often  

  

5. I have felt scared or panicky for  10.   The thought of harming myself has occurred to me: 

 no very good reason:            Yes, quite often 

 Yes, quite a lot            Sometimes 

 Yes, sometimes            Hardly ever 

 No, not much            Never 

 No, not at all 
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EPDS - Back translation of Kannada Version 

If you are pregnant or if you have just given birth to a child, we would like to know about your 

perspectives about a few things. Tell us about how you have been feeling, not just today, but in the 

past 7 days (by marking the most relevant option to the statements given below). 

#1. No matter what I encounter with, I am able to find the funny aspect in that situation 

0. Just how much I could do before 

1. Not quite so much now 

2. Definitely not as much as before 

3. Not at all 

#2. I look forward to (been eager to) enjoying everyday activities of life 

0. As much as I used to before 

1. Rather less than I used to 

2. Definitely less than before 

3. Hardly ever 

#3. I have blamed myself when the situation went wrong. 

0. No, never 

1. No, once a while 

2. Yes, sometimes 

3. Yes, most of the times 

#4. I get anxious and worried for small matters 

        0.   Not at all 

1. Once a while 

2. Yes, sometimes 

3. Yes, most of the times 

#5. I get scared or panicky for small matters 

0. Not at all 

1. Not much 

2. yes, sometimes 

3. yes, most of the times 

#6. It is becoming impossible for me to cope with stress from various tasks 

0. No, I am handling it as I have done always 

1. No, most of the times I have been able to manage 

2. Yes, sometimes I have not been able to manage it as usual 

3. Yes, most of the times it gets difficult for me to handle 

#7. I find it difficult to sleep, as I have feel unhappy 

0. No, never 

1. No, once a while 

2. Yes, sometimes  

3. Yes, most of the times 

#8. I have been sad or depressed 

0. No, never 

1. No, once a while 

2. Yes, often 

3. Yes, most of the time 

#9. As I feel sad, I have been crying 

0. Not at all 

1. Once a while 

2. Yes, sometimes 

3. yes, quite often 
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#10. I have had thoughts of harming or hurting myself 

0. Not at all 

1. Rarely 

2. Sometimes 

3. Yes, most of the times 
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Appendix 5: NICHD Scale for Sensitivity to Non-Distress 
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Appendix 6: Qualitative feedback from AV pilot. 

Participant Reported thought process when answering Item Feedback 

1 I felt somewhere in their positions. NA 

2 I was trying to understand how difficult it is 
for them 

NA 

3 How all can they cope? NA 

4 My family stories are also very similar. I could 
imagine myself in their place. 

NA 

5 I don't feel it's like my story but normally 
happens to everyone 

NA 

6 Nothing 1A: Didn't understand properly 
1D: Didn't understand 
10D: Difficult to answer 

7 Nothing 8B: Didn't understand first 2 times. 

8 I felt like it was my life. 6C: Finding it difficult to match options to 
story 

9 What happens in my house everyday, also 
happens in their lives.  

NA 

10 I experienced some of stories in my life. 1C: Didn't understand middle sentence 

11 While answering some questions I felt it's my 
sisters life stories. 

NA 

12 I didn't feel anything NA 

13 The characters which comes in stories I feel 
that it resembles my life 

9D: Difficult to understand 

14 I was trying to  think what decisions I would 
take if I was in their place. 

2F: Confused by the question 
2E: She is anticipating mother feeling better 
again 

15 While answering I imagine myself as a 
characters from some stories. 

NA 

16 I felt somewhere in their positions NA 

17 I was thinking how this might happen in my 
life also in the future. 

NA 

18 I was thinking of myself and answering 2D I did not understand the statement, 
especially the last sentence. 
6F: Too long 
1E: I lost track 

19 I was trying to understand their situation NA 

20 I felt some stories like mine. 4B: Vignette should be re-recorded (Anandi) 
1D: Little difficult to understand 

21 I felt somewhere in their positions NA 

22 I felt some stories like mine, but that suicide 
stories I don't like. 

1D: It was long 

23 I felt somewhere in their situation. 4D: Too long 
9D: Difficult to understand 

24 I felt like this has happened in my life. 1E: Felt difficult choosing options (first AV) 
6B: Did not understand sentence easily 
10F: I did not listen properly 
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25 I felt like I had experienced the same things 
this week. 

NA 

26 I felt like all the stories happing every day in 
my life. 

6F: Difficult to understand (specific word) 
8A: Difficult to understand 

27 I felt like I had to concentrate be lot NA 

28 I was thinking what to answer NA 

29 It might happen to me one day. Some have 
already happened.  

NA 

30 I did not feel anything NA 

31 I also think like them. NA 

32 All of them were going through something 
like me. 

NA 
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Appendix 7: AV modifications following pilot (items 2-10) 

 

 

2. I have looked forward with enjoyment to things. 

Back Translated Vignette (Changes following BT in 
red) 

Post Pilot Modifications Modification Rationale 

A. Lakshmi feels totally hopeless about the 
future. She feels like she has nothing to look 
forward to in life and doesn’t enjoy activities 
that she once enjoyed doing 

Lakshmi feels totally hopeless about the future. She feels like 
she has nothing to look forward to in life and doesn’t enjoy 
activities that she once enjoyed doing 

NO CHANGES MADE FOLLOWING PILOTING 

B. Sameena normally looks forward to happy 
situations but has been feeling very bad 
about the future lately. About once a week 
she is able to focus on some positive issue 
for a couple of hours but the rest of the time 
she is hopeless. 

Sameena normally looks forward to happy situations but has 
been feeling very bad about the future lately. About once a 
week she is able to focus on some positive issue for a couple 
of hours but the rest of the time she is hopeless. 

NO CHANGES MADE FOLLOWING PILOTING 

C. Meena  used to wake up with enthusiasm 
every day but recently she has been waking 
up feeling like she has nothing to look 
forward to. There are only a couple of times 
a week when she wakes up feeling good 
about the day ahead. 

Meena  used to wake up with enthusiasm every day but 
recently she has been waking up feeling like she has nothing 
to look forward to. There are only a couple of times a week 
when she wakes up feeling good about the day ahead. 

NO CHANGES MADE FOLLOWING PILOTING 
 
Although B & C a look out of place in the 
ranking, the mean scores suggest that the 
issue is that D & E are being over-rated 
rather than B & C being under-rated, so 
changes have been made to decrease 
intensity of D & E. 

Radha has been feeling less enthusiastic about the 
future recently. Every week she goes through 3 or 
4 days overall when she has no interest in things 
that she would interest her before.  
D.  

Every week Radha goes through 3 or 4 days where she has 
normal enjoyment of things. The rest of the time she has been 
feeling less enthusiastic about the future and has no interest 
in things that would normally interest her 

HS and AP agreed that the focus should 
remain on positive feelings as this is what is 
cued in the EPDS item. By focusing on the 
negative frequency in the original vignette 
we may be introducing primacy effects and 
giving a more negative picture. Also, 
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switching from descriptions of positive 
feelings to negative feelings is confusing and 
could produce inconsistent ratings. 

E. Sheela enjoys life and looks forward to her 
future. However lately for some time she is 
not as enthusiastic about her future. She 
feels this way once a week through the day. 
During times like these she is unable to feel 
interest in activities that used to interest 
her.  

Sheela enjoys life and looks forward to her future 6 days a 
week. However, lately once a week for a short period she is 
not enthusiastic about her future. During times like these she 
is unable to feel interest in activities that normally interest 
her. 

Focus and frequency emphasis switched to 
the positive. 
Also changed for some time to a short 
period as the former conveys a higher level 
of intensity than needed for this vignette. 

F. Shweta loves life and really enjoys her day 
to day activities. She finds that there is at 
least one thing every day that she looks 
forward to.  

 NO CHANGES MADE FOLLOWING PILOTING 
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3. I have blamed myself unnecessarily when things went wrong. 

Back Translated Vignette (changes made after BT 
in red) 

Post Pilot Modifications Modification Rationale 

A. Lakshmi always feels responsible when 
things go wrong, even when the situation is 
out of her control. In a day there are 
normally 3 or 4 times when she will blame 
herself for something that was not her fault.  

Lakshmi always feels responsible when things go wrong, even 
when the situation is out of her control. Each day there are 
normally 3 or 4 times when she will blame herself for 
something that was not her fault. 

Changed “in a day” to “each day” to 
emphasise the fact that this is something that 
occurs every day. This needs to be in here to 
help distinguish this vignette from vignette C. 
 
Name in recording may be incorrect. 

B. Sameena blames herself every day for one 
thing or the other although it’s not her fault. 
Although she doesn't blame herself for 
everything, there is always one or the other 
thing that she blames herself for.  Kannada 
vignette changed to “any one thing”. PC 
stated that saying “one thing” would be 
taken too literally in Kannada and would not 
be equivalent in meaning to English. 

Every day Sameena blames herself for one thing or the other 
although it’s definitely not her fault.  Although she doesn’t 
blame herself for everything, there is always one thing or the 
other that she blames herself for. 

Moved “every day” at to the beginning of the 
vignette to emphasise frequency. Also added 
“definitely” to emphasise that she is blaming 
herself unnecessarily. 

C. When things go wrong Meena has a 
tendency to take the blame. There were 3 or 
4 times this week when she held herself 
responsible for situations that she had no 
control over.  

Recently, Meena has been blaming herself when things 
go wrong. There were 3 or 4 times this week when she 
held herself responsible for situations that she had no 
control over. 

Vignette adapted to remove the word 
“tendency” as this is trait-like or dispositional 
in nature and so may add unnecessarily to 
vignette intensity 

D. Radha is aware of things going on around 
her. Even if something is not her fault and 
others don’t think it’s her fault, she takes 
responsibility for it. This has happened 
twice a week. Kannada version changed to 
reflect English version. 

Radha is aware of things going on around her. Even if 
something is not her fault and others don’t think it’s her fault, 
she takes responsibility for it. This has happened twice a 
week. Kannada version changed to reflect English version. 

NO CHANGES MADE FOLLOWING PILOTING 
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E. Sheela sees matters the way they are and 
doesn’t hold herself responsible for things 
without any reason. Once in a week she may 
hold herself responsible unnecessarily for 
something that is not her fault. 

Sheela sees matters the way they are and doesn’t hold herself 
responsible for things without any reason. Once in a week she 
may hold herself responsible unnecessarily for something that 
is not her fault. 

NO CHANGES MADE FOLLOWING PILOTING 

F. When things go wrong she doesn’t hold 
herself responsible and blame herself. She 
will only blame herself when she is 
absolutely sure that it is her fault. 

When things go wrong she doesn’t hold herself responsible 
and blame herself. She will only blame herself when she is 
absolutely sure that it is her fault. 

NO CHANGES MADE FOLLOWING PILOTING 
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4. I have been anxious or worried for no good reason 

Back Translated Vignette (changes after BT in red) Post Pilot Modifications Modifications made by PC and MBD 

A. Lakshmi always worries about her health. 
She is in good health and there is no real 
reason for her worry, but there are 3 or 4 
times a day where she is so worried about 
her health that she can’t concentrate on 
anything else.  

Lakshmi always worries about her health. She is in good 
health and there is no real reason for her worry, but there are 
3 or 4 times a day where she is so worried about her health 
that she can’t concentrate on anything else. 

NO CHANGES MADE FOLLOWING PILOTING 

B. Sameena wakes up once every night with 
anxiety and fear about her life. It is very 
severe  at the time but in the morning she 
feels a lot better but doesn’t understand 
why she felt so 

Sameena wakes up once every night with anxiety and fear 
about her life. It is very severe  at the time but in the morning 
she feels a lot better but doesn’t understand why she felt so 

NO CHANGES MADE FOLLOWING PILOTING 

C. Meena’s life seems to be going fine. She 
generally enjoys her day-to-day activities 
but suffers from “crippling” anxiety 3 or 4 
times a week. These last for about an hour. 
She doesn’t know when and how they occur 
but finds it impossible to carry on with her 
daily tasks until they stop. Kannada version 
changed to reflect severity in English 
vignette. 

Meena’s life seems to be going fine. She generally enjoys her 
day-to-day activities but suffers from anxiety 3 or 4 times a 
week. These last for about an hour. She doesn’t know when 
and how they occur but finds it impossible to carry on with 
her daily tasks until they stop.  

“Crippling” removed as this could be 
raising the vignette to a higher ranking. 

D. Radha is a confident woman who enjoys 
spending time with her children and friends. 
However, twice a week without any reason 
she experiences severe anxiety. She can’t 
say where and how these feelings occur and 
finds it difficult to focus on anything else for 
about half an hour until the anxiety goes 
away 

Radha is a confident woman who enjoys spending time with 
her children and friends. However, twice a week without any 
reason she experiences severe anxiety. She can’t say where 
and how these feelings occur and finds it difficult to focus on 
anything else for about half an hour until the anxiety goes 
away 

NO CHANGES MADE FOLLOWING PILOTING 

Sheela is always happy and enthusiastic about her 
life. She enjoys her work and her married life. She 
feels worried once a week although there is no 
clear reason for her worry. If she gets involved in 

Sheela is always happy and enthusiastic about her life. She 
enjoys her work and her married life. She feels worried once a 
week although there is no clear reason for her worry. If she 
gets involved in other activities she may be able to overcome 

NO CHANGES MADE FOLLOWING PILOTING 
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other activities she may be able to overcome this 
feeling quickly. Kannada version changed to reflect 
“is able” not “may”. 
 
E. English version changed to make translation 

easier. 

this feeling quickly. Kannada version changed to reflect “is 
able” not “may”. 
 
 

F. Shweta loves her life and doesn’t worry 
about anything unnecessarily. She is very 
relaxed and calm and is able to handle most 
things effortlessly. 

Shweta loves her life and doesn’t worry about anything 
unnecessarily. She is very relaxed and calm and is able to 
handle most things effortlessly. 

NO CHANGES MADE FOLLOWING PILOTING 

 

5. I have felt scared or panicky for no very good reason 

Back Translated Vignette (changes after BT in red) Post Pilot Modifications Modification Rationale 

A. Lakshmi is a very tense about something 
untoward happening and feels constantly 
anxious. There are 3 or 4 times a day when 
she feels so fearful that she can barely 
move/walk. There is no specific trigger for 
these feelings neither is there any warning 
about when she will feel this way No good 
translation for “on edge” so changed to 
“anxious” in source vignette. 

Lakshmi is a very tense about something untoward happening 
and feels constantly anxious. There are 3 or 4 times a day 
when she feels so fearful that she can barely move/walk. 
There is no specific trigger for these feelings neither is there 
any warning about when she will feel this way  

NO CHANGES MADE FOLLOWING PILOTING 
 
Although this is out of position in the 
rankings it is only out by one rank and it was 
thought that attempting to change the 
vignette with no obvious rationale was not 
worth it on balance of work created and 
potential outcomes. 

B. Sameena is anxious and feels fearful/ 
anxious through the day. She doesn’t know 
why she feels so. Once a day the feeling 
builds up to a severe level of anxiety that 
makes it difficult to continue whatever she 
was doing. 

Sameena is anxious and feels fearful/ anxious through the 
day. She doesn’t know why she feels so. Once a day the 
feeling builds up to a severe level of anxiety that makes it 
difficult to continue whatever she was doing. 

It would be better if we can change to 
“panic” as this is what is stated in EPDS item 
and English vignette. Is there no word for 
panic in Kananda? 
 
We will need to be able to explain why the 
vignettes do not reflect panic when 
defending theses, so need to find out if the 
word is there or not. 
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MBD has spoken to PC who says there is no 
direct translation of the word “panic”. The 
closest words translate to anxiety or 
heightened fear. Both 5B and 5D have used 
the word for anxious which I believe is more 
appropriate than heightened fear. 

C. Meena enjoys her life.  3 or 4 times a week 
she suddenly feels very fearful. This can 
happen at any time. When this happens, she 
is unable to continue what she is doing, or 
go back to sleep, for about an hour  

Meena enjoys her life.  3 or 4 times a week she suddenly feels 
very fearful. This can happen at any time. When this happens, 
she is unable to continue what she is doing, or go back to 
sleep, for about an hour 

NO CHANGES MADE FOLLOWING PILOTING 
 

D. Radha lives a peaceful life and has no reason 
to feel anxious or scared. Most of the time 
this is the case and she is able to live 
happily. However, twice a week she feels 
very anxious and frightened for about half 
an hour. 

Radha lives a peaceful life and has no reason to feel anxious 
or scared. Most of the time this is the case and she is able to 
live happily. However, twice a week she feels very anxious 
and frightened for about half an hour. 

English vignettes says “panicky” 

E. Sheela feels a sense of security and 
happiness in her family. She is not scared 
about her future. Once a week she feels very 
fearful and has to stop what she is doing to 
calm herself down. 

Sheela feels a sense of security and happiness in her family. 
She is not scared about her future. Once a week she feels 
fearful and has to stop what she is doing for 20 minutes to 
calm herself down. 

“Very” removed to reduce intensity and “for 
20 minutes” added to help distinguish 
between this and other vignettes which 
reference time period. 

F. Shweta doesn’t get anxious easily. She is a 
calm individual and she does not anxious 
without good reason. She is a source of 
support for her family. She brings her family 
together with her calm and confident 
demeanour. 

 NO CHANGES MADE FOLLOWING PILOTING 
 

 

6. Things have been getting on top of me. 

Back Translated Vignette (Changes after BT in red) Post Pilot Modifications Modifications made by PC and MBD 

Lakshmi feels like her life has had ups and downs 
and gone out of control. The stress of her 

Lakshmi feels like her life has gone out of control. The stress 
of her husband’s illness and another child has resulted in her 

NO CHANGES MADE FOLLOWING PILOTING 
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husband’s illness and another child has resulted in 
her being tired. She feels that she is drowning in 
trouble/difficulty bout 3 or 4 times a day. “ups and 
downs” has been removed.  
 
A. “Tired” has been changed to “worn 

out/exhausted” and “too much to 
handle/cope with” has been added. 

being worn out/exhausted and has become too much for her 
to cope with. She feels like she is drowning in difficulty about 
3 or 4 times a day. 
 

B. Sameena has recently begun to feel 
burdened by her family responsibilities. 
This feeling grows from the time she wakes 
up. Once everyday she feels helpless and 
feels it is impossible to continue what she is 
doing.  

Sameena has recently begun to feel overburdened by her 
family responsibilities. This feeling grows from the time she 
wakes up. Once everyday she feels helpless and feels it is 
impossible to continue what she is doing. 

Burdened has been changed to “over 
burdened” to match intensity described in C. 
 
Vignettes in this set are only one rank out of 
place so only require small changes. 

Meena is normally able to manage her work but 
there have been 3 or 4 times this week when she 
has felt burdened by her work. The work she has 
to do hasn’t changed but it still feels like it has 
increased. 
C. Changed to “extremely burdened” to reflect 

severity of English version. 

Meena is normally able to manage her work but there have 
been 3 or 4 times this week when she has felt extremely 
burdened by her work. The work she has to do hasn’t changed 
but it still feels like it has increased. 
 

NO CHANGES MADE FOLLOWING PILOTING 
 

D. Radha was always able to effectively 
manage all her difficulties. However, lately, 
couple of times a week she felt very stressed 
about handling these household 
responsibilities.  

Radha was always able to effectively manage all her 
difficulties. However, lately, couple of times a week she felt 
very stressed about handling all these household 
responsibilities. 

“all” added to increase feeling of being 
overwhelmed my responsibilities, too much 
to handle etc. 

E. Sheela has been managing her 
work/responsibilities well this week. On 
one occasion she felt as if she wasn’t able to. 
She used to take care of her sister’s children 
once a week in the past but off late found it 
difficult to do so. Kannada version changed 
to say that taking care of children is 
continuous activity, not in the past. 

Sheela has been managing her work/responsibilities well this 
week. On one occasion she felt as if she wasn’t able to. She 
used to take care of her sister’s children once a week in the 
past but this week found it difficult to do so.  
Kannada version changed to say that taking care of children is 
continuous activity, not in the past. 

Changed “of late” to “this week” to minimise 
time frame of difficulties and therefore 
reduce intensity of vignette. 
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Shweta is a woman in control. She is very self-
sufficient and has is capable of handling anything. 
She feels proud about her ability to handle 
stress/pressure and hates asking for help from 
anyone. The day thing can go (VS). 
F. English version edited. 

Shweta is a woman in control. She is very self-sufficient and 
has is capable of handling anything. She feels proud about her 
ability to handle stress/pressure and hates asking for help 
from anyone. 

NO CHANGES MADE FOLLOWING PILOTING 
 

 

7. I have been so unhappy that I have had difficulty sleeping.  

Back Translated Vignette (changes after BT in red) Post Pilot Modifications Modification Rationale 

A. Lakshmi has been so sad lately that she has 
only been able to get a few hours’ of sleep at 
night. She wakes up 3 or 4 times every night 
feeling hopeless and upset and takes an 
hour fall asleep again. 

Sameena has been feeling very upset recently. This feeling is 
more at night when all her daily chores have ended. She gets 
negative thoughts and lies in bed awake for several hours 
every night before falling asleep.  

HS and AP agreed that items A & B should be 
switched around in the rankings. Rationale is 
that taking a long time to fall asleep is likely 
to be seen as more of an issue than waking 
up several times during the night. 
No changes made to text 

B. Sameena has been feeling very upset 
recently. This feeling is more at night when 
all her daily chores have ended. She gets 
negative thoughts and lies in bed awake for 
several hours every night before falling 
asleep.  Negative does not translate well into 
Kannada. PC suggests asking VS for kannada 
word for pessimism. Says they must use it in 
clinical psychology. 

Lakshmi has been so sad lately that she has only been able to 
get a few hours’ of sleep at night. She wakes up 3 or 4 times 
every night feeling hopeless and upset and takes an hour fall 
asleep again. 

Items A & B switched around in rankings. 
 
No changes made to text.  

C. Half of the time, Meena sleeps right through 
the night, but on 3 or 4 nights of the week 
she is feeling so upset that she cannot sleep. 
On such nights it takes her about an hour to 
fall asleep.  

 NO CHANGES MADE FOLLOWING PILOTING 
 

D. Radha is very dissatisfied with her work. She 
only works two days a week, but the thought 
of going to work the next day makes her 
restless during sleep the night before. She 

 NO CHANGES MADE FOLLOWING PILOTING 
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therefore does not feel rested and fresh 
when she wakes up. 

E. Sheela usually sleeps well at night but once 
a week she struggles to sleep. On those 
nights she feels very depressed and tends to 
worry about things that have gone wrong in 
her life and is unable to stop herself from 
thinking so.  

 NO CHANGES MADE FOLLOWING PILOTING 
 

F. Shweta falls asleep within 10 minutes every 
night. She sleeps deep and does not wake up 
until her alarm goes off. She wakes up, 
feeling no fatigue and refreshed. 

 NO CHANGES MADE FOLLOWING PILOTING 
 

 

8. I have felt sad or miserable 

Back Translated Vignette (changes after BT in red) Post Pilot Modifications  Modification Rationale 

A. Lakshmi is so sad that she tries to stay away 
from people whenever possible. She feels 
like being by herself 3 or 4 times a day. No 
one is able to cheer her up.  

Lakshmi is so sad that she tries to stay away from people 
whenever possible. She feels like being by herself 3 or 4 times 
a day. No one is able to cheer her up. 

NO CHANGES MADE FOLLOWING PILOTING 
 

Sameena feels very sad in the mornings. She is so 
sad that she manages to get herself out of bed. But 
is subsequently able to do her daily chores and be 
with people and feel better through the rest of the 
day. Added “when she wakes up” after “mornings. 
Changed to “manages with difficulty”. 
B. Final sentence refers immersing herself in 

work and people in order to forget sadness, 
so equivalence is preserved. 

Sameena is so sad that she struggles to get herself out of bed 
every morning. But is subsequently able to do her daily 
chores and be with people and feel better through the rest of 
the day. 

This vignette is being grossly underrated so 
“manages to get out of bed with difficulty” 
has been changed to “struggles” and “every 
morning” has been added to the end of the 
sentence, to emphasise that it is a daily 
difficulty. I have also removed the first 
sentence as it restricts feelings of sadness to 
mornings and it could be interpreted as fairly 
normal to feel sad when you wake up and 
have to get out of bed!! 

C. Meena enjoys spending time with her family 
and enjoys. She is also hopeful about her 
future. She feels very sad and depressed 3 
or 4 times a week. This has made her to lose 

Meena enjoys spending time with her family and enjoys. She 
is also hopeful about her future. She feels very sad and 

NO CHANGES MADE FOLLOWING PILOTING 
 



352 
 

interest in things she would enjoy doing 
earlier.  Makes sense in Kannada. 

depressed 3 or 4 times a week. This has made her to lose 
interest in things she would enjoy doing earlier 

D. Radha is usually known to be a happy and 
enthusiastic person.  Couple of times a week 
she feels very unhappy and dissatisfied. 
During times like these, she prefers to be 
alone. She is able to overcome this and focus 
on something enjoyable only after about an 
hour.  

Radha is usually known to be a happy and enthusiastic person.  
Couple of times a week she feels very unhappy and 
dissatisfied. During times like these, she prefers to be alone. 
She is able to overcome this and focus on something 
enjoyable only after about an hour 

NO CHANGES MADE FOLLOWING PILOTING 
 

E. Sheela is a happy person and likes to spend 
time with her family. She spends time with 
friends twice or thrice a week. However 
once a week for about half an hour she feels 
very sad but doesn’t notice/view this as 
being significant. 

Sheela is a happy person and likes to spend time with her 
family. She spends time with friends twice or thrice a week. 
However once a week for about half an hour she feels very 
sad but doesn’t notice/view this as being significant. 

NO CHANGES MADE FOLLOWING PILOTING 
 

F. Shweta loves her life and is always happy. 
She enjoys spending time with her children. 
She also finds her work very rewarding. 

Shweta loves her life and is always happy. She enjoys 
spending time with her children. She also finds her work very 
rewarding. 

NO CHANGES MADE FOLLOWING PILOTING 
 

9. I have been so unhappy that I have been crying 

Back Translated Vignette (changes after BT in red) Post Pilot Modifications Modification Rationale 

A. Lakshmi feels so miserable that she tries to 
stay away from people whenever possible. 
She feels so sad that she cries 3 or 4 times a 
day.  

Lakshmi feels so miserable that she tries to stay away from 
people whenever possible. She feels so sad that she cries 3 or 
4 times a day. 

NO CHANGES MADE FOLLOWING PILOTING 
 

B. Sameena is finding life extremely difficult at 
present. She keeps herself busy and gets 
throughout the day but at night when she 
doesn’t have work, she feels very sad and 
cries for about an hour before she falls 
asleep 

Sameena is finding life extremely difficult at present. She 
keeps herself busy and gets throughout the day but at night 
when she doesn’t have work, she feels very sad and cries for 
about an hour before she falls asleep each night. 

Added “each night” to emphasise that it is 
something that happens every day and 
increase vignette intensity to put it above C. 

C. Meena has been feeling really overwhelmed 
by situations recently. She feels a growing 
distance with her husband and is finding her 
work extremely stressful. She finds it hard 

Meena has been feeling really overwhelmed by situations 
recently. She feels a growing distance with her husband and is 
finding her work extremely stressful. She finds it hard to 
manage this and cries 3 or 4 times a week. 

NO CHANGES MADE FOLLOWING PILOTING 
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to manage this and cries 3 or 4 times a 
week.  

D. Radha enjoys life the most when she is 
active and busy. When she is involved in her 
daily activities, she hardly gets affected by 
ups and downs. When all of these activities 
end, she feels very sad, and has cried twice 
in a week. 

Radha enjoys life the most when she is active and busy. When 
she is involved in her daily activities, she hardly gets affected 
by ups and downs. When all of these activities end, she feels 
very sad, and has cried twice in a week. 

NO CHANGES MADE FOLLOWING PILOTING 
 

E. She loves life and is a happy person. She 
likes spending time with people. She 
however feels sad at times and has cried 
once a week. 

She loves life and is a happy person. She likes spending time 
with people. She however feels sad at times and has cried 
once a week. 

NO CHANGES MADE FOLLOWING PILOTING 
 

F. Shweta feels very happy and satisfied with 
her life. She sometimes feels a little sad or 
dissatisfied but it is not a reason for her to 
cry.  

Shweta feels very happy and satisfied with her life. She 
sometimes feels a little sad or dissatisfied but it is not a 
reason for her to cry. 

NO CHANGES MADE FOLLOWING PILOTING 
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10. The thought of harming myself has occurred to me 

Back Translated Vignette (changes after BT in red) Post Pilot Modifications Modification Rationale 

Lakshmi is currently under unbearable amount of 
stress. She worries a lot about money and has 
recently found out that she is pregnant. She is very 
anxious about the future and thinks about harming 
herself 3 or 4 times a day as a way of relieving the 
pressure she is feeling. She also believes that by 
doing so her stress will be relieved. Reference to 
relieving pressure has been removed as does not 
reflect suicidality. 
 

Lakshmi is currently under unbearable amount of stress. She 
worries a lot about money and has recently found out that 
she is pregnant. She is very anxious about the future and 
thinks about harming herself 3 or 4 times a day 

NO CHANGES MADE FOLLOWING PILOTING 
 

A. Sameena’s husband died a few months ago. 
Since then she has been very sad and also 
stressed about managing her household 
responsibilities alone.  She finds it difficult 
to talk to others about how she is feeling. 
Once a day she thinks about harming herself 
just so that she can express what she is 
feeling. Reference to expressing self 
removed as does not reflect suicidality. 

Sameena’s husband died a few months ago. Since then she 
has been very sad and also stressed about managing her 
household responsibilities alone.  She finds it difficult to talk 
to others about how she is feeling. Once a day she thinks 
about harming herself 

NO CHANGES MADE FOLLOWING PILOTING 
 

B. Meena has fallen ill recently and is unable to 
enjoy doing things that she did earlier with 
joy. She is unable to help out with the 
children or go to work. She feels worthless 
as a result. There are 3 or 4 times a week 
where she has thoughts of harming herself 
in order to overcome the numbness that she 
experiences in life.  Reference to numbness 
removed to reflect suicidality. 

Meena has fallen ill recently and is unable to enjoy doing 
things that she did earlier with joy. She is unable to help out 
with the children or go to work. She feels worthless as a 
result. There are 3 or 4 times a week where she has thoughts 
of harming herself 

NO CHANGES MADE FOLLOWING PILOTING 
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C. Radha feels like she is not in control of her 
life.  She feels as if she is experiencing one 
stressful situation after another. She feels as 
if she wants to regain control of her life and 
this thought crosses her mind twice a week. 
She thinks that the only way to do this may 
be to harm herself. Reference to regaining 
control removed to reflect suicidality. 

Radha feels like she is not in control of her life.  She feels as if 
she is experiencing one stressful situation after another. It 
crosses her mind twice a week to harm herself. 

NO CHANGES MADE FOLLOWING PILOTING 
 

D. Sheela’s family members criticize/harass 
her and consider her to be lazy and accuse 
her of not doing any work in the house like 
her other family members. She feels that 
they constantly criticize her and last week it 
went to an extent where she even thought of 
harming herself. 

Sheela’s family members criticize/harass her and consider her 
to be lazy and accuse her of not doing any work in the house 
like her other family members. She feels that they constantly 
criticize her and last week it went to an extent where she 
even thought of harming herself. 

NO CHANGES MADE FOLLOWING PILOTING 
 

E. Shweta is under a lot of pressure at work 
and it has been very difficult for her to 
manage it. Fortunately, in the evenings she 
has been able to share her feelings with her 
family and has not gone to the point where 
she has thought of harming herself.  

Shweta is under a lot of pressure at work and it has been very 
difficult for her to manage it. Fortunately, in the evenings she 
has been able to share her feelings with her family and has 
not gone to the point where she has thought of harming 
herself. 

NO CHANGES MADE FOLLOWING PILOTING 
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Appendix 8: Anchoring Vignettes 
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Appendix 9: Measurement Invariance Script 

BCHADS Longitudinal Invariance Testing Script 

Configural Model 

gsem (EPDS_T5-> ph5_EPDS_1 ph5_EPDS_2 ph5_EPDS_3 ph5_EPDS_4 ph5_EPDS_5 ph5_EPDS_6 /// 

ph5_EPDS_7 ph5_EPDS_8 ph5_EPDS_9 ph5_EPDS_10, family(bernoulli) link(logit)) /// 

(EPDS_T8-> ph8_EPDS_1 ph8_EPDS_2 ph8_EPDS_3 ph8_EPDS_4 ph8_EPDS_5 ph8_EPDS_6 ph8_EPDS_7 /// 

ph8_EPDS_8 ph8_EPDS_9 ph8_EPDS_10, family(bernoulli) link(logit)), cov(EPDS_T5*EPDS_T8) /// 

 

estimate store configural 

 

Metric Model  

 

gsem (EPDS_T5-> ph5_EPDS_1@i1 ph5_EPDS_2@i2 ph5_EPDS_3@i3 ph5_EPDS_4@i4 /// 

ph5_EPDS_5@i5 ph5_EPDS_6@i6 ph5_EPDS_7@i7 ph5_EPDS_8@i8 ph5_EPDS_9@i9 /// 

ph5_EPDS_10@i10, family(bernoulli) link(logit)) ///  (EPDS_T8-> ph8_EPDS_1@i1 ph8_EPDS_2@i2 /// 

ph8_EPDS_3@i3 ph8_EPDS_4@i4 ph8_EPDS_5@i5 ph8_EPDS_6@i6 ph8_EPDS_7@i7 /// 

ph8_EPDS_8@i8 ph8_EPDS_9@i9 ph8_EPDS_10@i10, family(bernoulli) link(logit)), cov(EPDS_T5*EPDS_T8) 

 

estimate store metric 

lrtest configural 

 

Partial Metric Model (factor loadings freed for item 2) 

gsem (EPDS_T5-> ph5_EPDS_1@i1 ph5_EPDS_2@i2 ph5_EPDS_3@i3 ph5_EPDS_4@i4 ph5_EPDS_5@i5 /// 

ph5_EPDS_6@i6 ph5_EPDS_7@i7 ph5_EPDS_8@i8 ph5_EPDS_9@i9 ph5_EPDS_10@i10, /// 

family(bernoulli) link(logit))  (EPDS_T8-> ph8_EPDS_1@i1 ph8_EPDS_2@m2 ph8_EPDS_3@i3 /// 

ph8_EPDS_4@i4 ph8_EPDS_5@i5 ph8_EPDS_6@i6 ph8_EPDS_7@i7 /// 

ph8_EPDS_8@i8 ph8_EPDS_9@i9 ph8_EPDS_10@i10, family(bernoulli) link(logit)), cov(EPDS_T5*EPDS_T8) 

 

estimate store partial_metric 

lrtest configural 

 

Partial Scalar Model (thresholds freed for item 2) 

gsem (EPDS_T5-> ph5_EPDS_1@i1 ph5_EPDS_2@i2 ph5_EPDS_3@i3 ph5_EPDS_4@i4 /// 
ph5_EPDS_5@i5 ph5_EPDS_6@i6 ph5_EPDS_7@i7 ph5_EPDS_8@i8 ph5_EPDS_9@i9 /// 
ph5_EPDS_10@i10, family(bernoulli) link(logit))  (EPDS_T8-> ph8_EPDS_1@i1 ph8_EPDS_2@m2 /// 
ph8_EPDS_3@i3 ph8_EPDS_4@i4 ph8_EPDS_5@i5 ph8_EPDS_6@i6 ph8_EPDS_7@i7 /// 
ph8_EPDS_8@i8 ph8_EPDS_9@i9 ph8_EPDS_10@i10, family(bernoulli) link(logit)) /// 
(ph5_EPDS_1<-_cons@c1) (ph5_EPDS_2<-_cons@c2) (ph5_EPDS_3<-_cons@c3) (ph5_EPDS_4<-_cons@c4) /// 
(ph5_EPDS_5<-_cons@c5) (ph5_EPDS_6<-_cons@c6) (ph5_EPDS_7<-_cons@c7) (ph5_EPDS_8<-_cons@c8) /// 
 (ph5_EPDS_9<-_cons@c9) (ph5_EPDS_10<-_cons@c10) (ph8_EPDS_1<-_cons@c1) (ph8_EPDS_2<-_cons@cc2) 
/// 
 (ph8_EPDS_3<-_cons@c3) (ph8_EPDS_4<-_cons@c4) (ph8_EPDS_5<-_cons@c5) (ph8_EPDS_6<-_cons@c6) /// 
(ph8_EPDS_7<-_cons@c7) (ph8_EPDS_8<-_cons@c8) (ph8_EPDS_9<-_cons@c9) (ph8_EPDS_10<-_cons@c10), 
/// cov(EPDS_T5*EPDS_T8) 
 
estimate store partial_scalar 

lrtest partial_metric 

 

*All thresholds significantly different. 

 

WCHADS Longitudinal Invariance Testing Script 

Configural Model. 

 

gsem (EPDS_T5-> ph5_EPDS_1 ph5_EPDS_2 ph5_EPDS_3 ph5_EPDS_4 ph5_EPDS_5 ph5_EPDS_6 /// 
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ph5_EPDS_7 ph5_EPDS_8 ph5_EPDS_9 ph5_EPDS_10, family(bernoulli) link(logit)) /// 

(EPDS_T8-> ph8_EPDS_1 ph8_EPDS_2 ph8_EPDS_3 ph8_EPDS_4 ph8_EPDS_5 ph8_EPDS_6 /// 

ph8_EPDS_7 ph8_EPDS_8 ph8_EPDS_9 ph8_EPDS_10, family(bernoulli) link(logit)), cov(EPDS_T5* EPDS_T8) 

 

estimate store configural 

 

Metric Model 

 

gsem (EPDS_T5-> ph5_EPDS_1@i1 ph5_EPDS_2@i2 ph5_EPDS_3@i3 ph5_EPDS_4@i4 ph5_EPDS_5@i5 /// 

ph5_EPDS_6@i6 ph5_EPDS_7@i7 ph5_EPDS_8@i8 ph5_EPDS_9@i9 ph5_EPDS_10@i10, /// 

family(bernoulli) link(logit)) (EPDS_T8-> ph8_EPDS_1@i1 ph8_EPDS_2@i2 ph8_EPDS_3@i3 /// 

ph8_EPDS_4@i4 ph8_EPDS_5@i5 ph8_EPDS_6@i6 ph8_EPDS_7@i7 ph8_EPDS_8@i8 /// 

ph8_EPDS_9@i9 ph8_EPDS_10@i10, family(bernoulli) link(logit)), cov(EPDS_T5*EPDS_T8) 

 

estimate store metric 

lrtest configural 

 

Scalar Model 

   

gsem (EPDS_T5-> ph5_EPDS_1@i1 ph5_EPDS_2@i2 ph5_EPDS_3@i3 ph5_EPDS_4@i4 /// 

ph5_EPDS_5@i5 ph5_EPDS_6@i6 ph5_EPDS_7@i7 ph5_EPDS_8@i8 ph5_EPDS_9@i9 /// 

ph5_EPDS_10@i10, family(bernoulli) link(logit)) (EPDS_T8-> ph8_EPDS_1@i1 ph8_EPDS_2@i2 /// 

ph8_EPDS_3@i3 ph8_EPDS_4@i4 ph8_EPDS_5@i5 ph8_EPDS_6@i6 ph8_EPDS_7@i7 /// 

ph8_EPDS_8@i8 ph8_EPDS_9@i9 ph8_EPDS_10@i10, family(bernoulli) link(logit)) /// 

(ph5_EPDS_1<-_cons@c1) (ph5_EPDS_2<-_cons@c2) (ph5_EPDS_3<-_cons@c3) (ph5_EPDS_4<-_cons@c4) /// 

(ph5_EPDS_5<-_cons@c5) (ph5_EPDS_6<-_cons@c6) (ph5_EPDS_7<-_cons@c7) (ph5_EPDS_8<-_cons@c8) /// 

(ph5_EPDS_9<-_cons@c9) (ph5_EPDS_10<-_cons@c10) (ph8_EPDS_1<-_cons@c1) (ph8_EPDS_2<-_cons@c2) 

/// 

(ph8_EPDS_3<-_cons@c3) (ph8_EPDS_4<-_cons@c4) (ph8_EPDS_5<-_cons@c5) (ph8_EPDS_6<-_cons@c6) /// 

(ph8_EPDS_7<-_cons@c7) (ph8_EPDS_8<-_cons@c8) (ph8_EPDS_9<-_cons@c9) (ph8_EPDS_10<-_cons@c10), 

/// cov(EPDS_T5*EPDS_T8)  

 

estimate store scalar 

lrtest metric 

   

Partial Scalar Model (item 5, 9, 7, 4 freed) 

   

gsem (EPDS_T5-> ph5_EPDS_1@i1 ph5_EPDS_2@i2 ph5_EPDS_3@i3 ph5_EPDS_4@i4 ph5_EPDS_5@i5 /// 

ph5_EPDS_6@i6 ph5_EPDS_7@i7 ph5_EPDS_8@i8 ph5_EPDS_9@i9 ph5_EPDS_10@i10, /// 

family(bernoulli) link(logit)) (EPDS_T8-> ph8_EPDS_1@i1 ph8_EPDS_2@i2 ph8_EPDS_3@i3 /// 

ph8_EPDS_4@i4 ph8_EPDS_5@i5 ph8_EPDS_6@i6 ph8_EPDS_7@i7 /// 

ph8_EPDS_8@i8 ph8_EPDS_9@i9 ph8_EPDS_10@i10, family(bernoulli) link(logit)) /// 

(ph5_EPDS_1<-_cons@c1) (ph5_EPDS_2<-_cons@c2) (ph5_EPDS_3<-_cons@c3) (ph5_EPDS_4<-_cons@c4) /// 

(ph5_EPDS_5<-_cons@c5) (ph5_EPDS_6<-_cons@c6) (ph5_EPDS_7<-_cons@c7) (ph5_EPDS_8<-_cons@c8) /// 

(ph5_EPDS_9<-_cons@c9) (ph5_EPDS_10<-_cons@c10) (ph8_EPDS_1<-_cons@c1) (ph8_EPDS_2<-_cons@c2) 

/// 

(ph8_EPDS_3<-_cons@c3) (ph8_EPDS_4<-_cons@cc4) (ph8_EPDS_5<-_cons@cc5) (ph8_EPDS_6<-_cons@c6) 

/// 

(ph8_EPDS_7<-_cons@cc7) (ph8_EPDS_8<-_cons@c8) (ph8_EPDS_9<-_cons@cc9) (ph8_EPDS_10<-

_cons@c10), /// cov(EPDS_T5*EPDS_T8) 

 

estimate store partial_scalar 

lrtest metric 

 

T5 Multigroup Invariance Testing Script 

 

* Configural Model 
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gsem (2: L1 -> ph5_EPDS_1@b1 ph5_EPDS_2@b2 ph5_EPDS_3@b3 ph5_EPDS_4@b4 ph5_EPDS_5@b5 ph5_EP 

/// 

DS_6@b6 ph5_EPDS_7@b7 ph5_EPDS_8@b8 ph5_EPDS_9@b9 ph5_EPDS_10@b10, family(ordinal) link(logit)) 

/// 

(1: L1 -> ph5_EPDS_1@b11 ph5_EPDS_2@b12 ph5_EPDS_3@b13 ph5_EPDS_4@b14 ph5_EPDS_5@b15 /// 

ph5_EPDS_6@b16 ph5_EPDS_7@b17 ph5_EPDS_8@b18 ph5_EPDS_9@b19 ph5_EPDS_10@b20, 

family(ordinal) /// link(logit)), variance(L1@1) mean(L1@0) group(cohort) ginvariant(none)byparm latent(L1) 

nocapslatent 

 

estimate store configural 

 

*Partial Metric model (3, 4, 7, 8, 9, 10 freed) 

 

gsem (2: L1 -> ph5_EPDS_1@b1 ph5_EPDS_2@b2 ph5_EPDS_3@b3 ph5_EPDS_4@b4 ph5_EPDS_5@b5 /// 

ph5_EPDS_6@b6 ph5_EPDS_7@b7 ph5_EPDS_8@b8 ph5_EPDS_9@b9 ph5_EPDS_10@b10, family(ordinal) /// 

 link(logit)) (1: L1 -> ph5_EPDS_1@b1 ph5_EPDS_2@b2 ph5_EPDS_3@b13 ph5_EPDS_4@b14 ph5_EPDS_5@b5 

/// 

ph5_EPDS_6@b16 ph5_EPDS_7@b17 ph5_EPDS_8@b18 ph5_EPDS_9@19 ph5_EPDS_10@b11, family(ordinal) 

/// link(logit)), variance(L1@1) mean(L1@0) group(cohort) ginvariant(none)byparm latent(L1) nocapslatent  

 

estimate store partial_metric 

lrtest configural 

 

*Minimum requirements for partial metric not met so did not proceed to test scalar model. 

 

T8 Multigroup Invariance Testing Script 

 

*Configural Model 

 

gsem (2: L1 -> ph5_EPDS_1@b1 ph5_EPDS_2@b2 ph5_EPDS_3@b3 ph5_EPDS_4@b4 ph5_EPDS_5@b5 /// 

ph5_EPDS_6@b6 ph5_EPDS_7@b7 ph5_EPDS_8@b8 ph5_EPDS_9@b9 ph5_EPDS_10@b10, /// 

family(ordinal) link(logit)) (1: L1 -> ph5_EPDS_1@b11 ph5_EPDS_2@b12 ph5_EPDS_3@b13 ph5_EPDS_4@b14 

/// ph5_EPDS_5@b15  ph5_EPDS_6@b16 ph5_EPDS_7@b17 ph5_EPDS_8@b18 ph5_EPDS_9@19 /// 

ph5_EPDS_10@20, family(ordinal) link(logit)),   variance(L1@1) mean(L1@0) group(cohort) /// 

ginvariant(none)byparm latent(L1) nocapslatent  

 

 estimate store configural 

   

*Partial metric model (1, 2, 6 & 8 freed) 

 

gsem (2: L1 -> ph8_EPDS_1@b111 ph8_EPDS_2@b222 ph8_EPDS_3@b3 ph8_EPDS_4@b4 ph8_EPDS_5@b5 /// 

ph8_EPDS_6@b666 /// ph8_EPDS_7@b7 ph8_EPDS_8@b888 ph8_EPDS_9@b9 ph8_EPDS_10@b10, 

family(ordinal) /// link(logit)) /// (1: L1 -> ph8_EPDS_1@b11 ph8_EPDS_2@b2 ph8_EPDS_3@b3 

ph8_EPDS_4@b4 ph8_EPDS_5@b5 /// ph8_EPDS_6@b16 ph8_EPDS_7@b7 ph8_EPDS_8@b18 

ph8_EPDS_9@b9 ph8_EPDS_10@b10, family(ordinal) /// 

link(logit)),  variance(L1@1) mean(L1@0) group(cohort) ginvariant(none)byparm latent(L1) nocapslatent 

 

18 . estimate store partial_metric 

19 . lrtest configural 

 

 *Test for unequal thresholds 

 

. forvalues i=1/10{ 

qui: test _b[/ph8_EPDS_`i':1.cohort#c.cut1]=_b[/ph8_EPDS_`i':2.cohort#c.cut1] 

di "Factor 1 - Item " `i' " cut 1: chi2=" r(chi2) , "pvalue = 

" r(p) 

} 

*8/10 thresholds significantly different so no further testing. 


