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Introductory Chapter: Thesis Overview 

 

This thesis aims to explore factors associated with mental health outcomes for people 

living with diabetes.  

Diabetes  

The number of people living with diabetes in the UK is predicted to rise to 5.3 million 

by 2025 (Diabetes UK, 2019). There are seven types of diabetes; 90% of those with diabetes 

have Type 2 Diabetes Mellitus (T2DM), 8% have Type 1 Diabetes Mellitus (T1DM) and 2% 

have other types (Diabetes UK, 2022). An estimated 28,000 individuals under 24 years old 

have T1DM in the UK (National Paediatric Diabetes Audit & Royal College of Paediatrics and 

Child Health, 2020). More children under 18 have T1DM than T2DM. However, the incidence 

of T2DM in childhood in the UK is rising, especially in those who are female and of Black or 

Asian ethnicity (Candler et al., 2018).  

T1DM is a chronic, genetic metabolic condition characterised by defects in insulin (the 

hormone that allows glucose/sugar to be used from carbohydrates for energy) secretion which 

means glucose cannot move into cells and builds up in the blood stream. Therefore, individuals 

with T1DM are not able to control their blood glucose (BG) levels which leads to this being 

higher than optimum which cannot be lowered without administering insulin. When BG levels 

are high, this is called hyperglycaemia and can be fatal if undiagnosed and untreated (National 

Institute for Health and Care Excellence [NICE], 2022a). T2DM is a metabolic disorder 

whereby persistent hyperglycaemia is observed due to resistance to the action, not production, 

of insulin. However, it is not a genetic condition and is predominantly associated with 

demographic and lifestyle factors.  

Persistent and recurrent hyperglycaemia can negatively impact quality and longevity of 

life and can lead to renal failure, damage to eyesight (Nordwall et al., 2009) and complications 

such as foot ulceration and potential limb loss (Boulton et al., 2005). Individual BG readings 
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in individuals with diabetes vary moment by moment dependent on food intake, exercise and 

insulin delivery. Glycated haemoglobin (HbA1c) is a measure which reflects the average BG 

over a period of eight to twelve weeks (Nathan & Regan, 2007), giving an accurate overview 

of general diabetes management over the last few months. For children and adults with T1DM, 

and adults with T2DM that is managed by lifestyle and diet, the target is to achieve an HbA1c 

level of 48 mmol/mol (6.5%) or lower to minimise long-term health complications (NICE, 

2015; 2022b; 2023). For adults with T2DM that is managed by insulin, the target HbA1c level 

is 53 mmol/mol (7.0%; NICE, 2022c). 

Maintaining glycaemic control involves consistent monitoring of BG levels, diet 

(calculating carbohydrate), accurate insulin delivery and/or medication adherence and 

attending diabetes clinic appointments. The factors that impact on glycaemic control in 

childhood are varied and go beyond those associated with medical presentation and treatment. 

Longer diabetes duration, more time spent watching television/using computers (Galler et al., 

2011) and lower socioeconomic status (Deladoey, Henderson & Geoffroy, 2013; Galler et al., 

2011) are associated with poorer glycaemic control. Additionally, socioeconomic deprivation, 

lower household education and household unemployment are linked to increased hospital 

admissions for poor diabetes control in children with T1DM (Apperley & Ng, 2017). These 

risk factors continue into adulthood such that lower socioeconomic status (Bains & Egede, 

2011) and poorer health literacy are associated with poorer glycaemic control (Tao et al., 2016). 

There are also parental influences on children’s glycaemic control (Lohan et al., 2017). For 

instance, the level of agreement between the parent and child on treatment responsibility and 

diabetes-related conflict are significant predictors of glycaemic control (Lancaster et al., 2015) 

and diabetes-related conflict between parents can negatively impact on children’s glycaemic 

control (Sood et al., 2012).  
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Diabetes, Anxiety and Depression 

 

 Diabetes is comorbid with depression and anxiety in both children (Akbarizadeh, 

Naderi & Ghaljaei, 2022; Bernstein et al., 2013; Buchberger et al., 2016) and adults (Collins, 

Corcoran & Perry, 2009; Roy & Lloyd, 2012; Smith et al., 2013), and both depression and 

anxiety are also associated with poorer glycaemic control (Anderson et al., 2002; Ducat, 

Philipson & Anderson, 2014; Indelicato et al., 2017). NICE guidelines (2015; 2022a, 2022b) 

acknowledge the psychological impact of a diabetes diagnosis in both adults and children and 

name the importance of healthcare staff remaining vigilant to signs of mental health difficulties 

and of directing individuals to appropriate psychological and social support. 

NICE guidelines (2009) recommend Cognitive Behavioural Therapy (CBT) as a first-

line treatment for depression in adults with long-term physical health conditions. There are no 

specific guidelines for adults with physical health conditions who also experience anxiety. 

However, for adults who experience Generalised Anxiety Disorder, NICE guidelines 

recommend CBT for those who do not benefit from lower level interventions such as guided 

self-help (NICE, 2011). There are no specific guidelines for adolescents with depression and 

anxiety and chronic health conditions; the guidelines for depression in this population 

recommend predominantly CBT-based therapies (NICE, 2019) which has limited efficacy for 

individuals with diabetes (Mather et al., 2022). Considering the utility of CBT in the physical 

health context, many of the negative automatic thoughts that would be reframed or challenged 

in CBT (Beck et al., 1979; Beck, 2011) are often rational or realistic. For instance, diabetes 

distress is often characterised by worries relating to the management of their illness, the long-

term implications of having diabetes or feeling angry or frustrated at having the diagnosis 

(Dennick, Sturt & Speight, 2017; Castensøe‐Seidenfaden et al., 2017; Chao et al., 2015). 

Further investigation of psychological processes underpinning distress in people with diabetes 

is needed for therapeutic approaches to best meet the needs of this population.  
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The Thesis  

 

Having a diagnosis of diabetes carries a large cognitive load in terms of consistent 

management and has implications for the social, psychological and health outcomes of 

individuals. There is a complex web of biopsychosocial factors which interweave and influence 

the mental and physical health of those who have diabetes across the lifespan. This thesis 

broadly aims to advance our understanding of the psychological impact of living with diabetes. 

It comprises two chapters, a systematic review and empirical research study, separated by a 

reflective commentary. The systematic review explores psychosocial factors associated with 

fear of hypoglycaemia in children and young people under 18 years old. The empirical paper 

investigates anxiety, depression, self-compassion and metacognitive beliefs in adults with 

diabetes. Both are formatted for submission to Frontiers in Psychology (Appendix I). The 

reflective commentary focuses on the research process, with critical consideration given to its 

challenges and the barriers to some groups participating in research.  
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Chapter 1: Systematic Review 

Psychosocial Predictors and Correlates of Fear of Hypoglycaemia in Children and 

Young People with Type 1 Diabetes 
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Abstract 

 

 Introduction Type 1 Diabetes Mellitus (T1DM) is a lifelong condition that requires 

daily monitoring of glucose levels to ensure optimal short- and long-term health outcomes. 

Fear of hypoglycaemia (FoH) impacts on mental health, quality of life and diabetes 

management. This systematic review explores demographic, clinical and psychosocial 

correlates and predictors of FoH in children and young people, aged 18 years and younger, 

with T1DM. Methods MEDLINE, PsycINFO, Psychology Database, Web of Science and 

CINAHL were systematically searched for quantitative studies that reported bivariate or 

multivariate associations between demographic, clinical and/or psychosocial variables and 

FoH. Data were summarised narratively. Results Nineteen studies were included. There is 

tentative evidence that FoH is independent of HbA1c levels, method of insulin delivery and 

blood glucose monitoring. There is preliminary evidence to indicate that greater 

hypoglycaemia worry is associated with greater frequency of hypoglycaemia and increased 

anxiety in children and their parents; hypoglycaemia behaviour is associated with longer 

duration of diabetes and with greater hypoglycaemia worry; and FoH is associated with 

reduced quality of life. Conclusion While many variables were investigated across studies, few 

were consistently analysed making conclusions tentative. It is important that clinicians ask 

patients about FoH, even if they have good hypoglycaemic control. There is no current 

evidence to support psychological theory underpinning FoH and prospective studies are needed 

to explore if there are causal psychological mechanisms of FoH to inform psychological 

therapies for this population.  
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Introduction 

 

Approximately 40,000 individuals aged under 17 years old live with diabetes in 

England (Diabetes UK, 2019); most of whom have Type 1 Diabetes Mellitus (T1DM). 

Consistent management of T1DM is essential to reduce short- and long-term health 

complications and increase life expectancy (Boulton et al., 2005; Nordwall et al., 2009). 

Effective control of T1DM has the common side effect of increased risk of hypoglycaemia 

(low blood sugar levels; Frier, 2008). Good glycaemic control results in significantly more 

severe hypoglycaemic events in adolescents (Diabetes Complications and Controls Trial 

Research Group, 1997). The incidence of severe hypoglycaemia increased by 29% per year in 

first 5 years of a 10-year longitudinal study of children and young people (CYP) with T1DM 

(Bulsara et al., 2004). Symptoms of hypoglycaemia vary between individuals, which leads to 

difficulties identifying and categorising hypoglycaemic events, and can result in worry and 

preoccupation with hypoglycaemia (Zammitt et al., 2011). As children move into adolescence, 

they must adjust to increased independence in managing the condition (Babler & Strickland, 

2015). This increased autonomy for their health and T1DM care can be a worrying time for 

adolescents and their parents (Ersig et al., 2016).  

It is more favourable for health outcomes in T1DM to have lower BG and experience 

and manage mild hypoglycaemic symptoms than it is to have continually higher BG 

(hyperglycaemia), which has no acute symptoms but increases the risk of long-term health 

complications associated with T1DM (Lehecka et al., 2012). However, the concept of serious 

long-term health consequences of asymptomatic hyperglycaemia is less tangible and falsely 

perceived as less of a risk than the immediate and unpleasant experiences of hypoglycaemia 

(Fidler Christensen & Gillard, 2011; Wild et al., 2007).  

The adverse physical and social repercussions of the symptoms of hypoglycaemia and 

worry about future episodes can mean many people with diabetes develop anxiety around 
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experiencing hypoglycaemia which adversely affects management of diabetes and quality of 

life (Barendse et al., 2012; Wild et al., 2007). This has been coined fear of hypoglycaemia 

(FoH), a concept which encompasses anxiety associated with hypoglycaemia, and use of 

maladaptive, over-compensatory coping strategies to avoid hypoglycaemia, such as taking 

reduced doses of insulin or overeating (Cox et al., 1987; Fidler et al., 2011; Wild et al., 2007). 

FoH can create a barrier to achieving optimum glycaemic control, with adults with a higher 

FoH also having poorer diabetic control (Fidler et al., 2011; Rossi et al., 2019).  

Whilst CYP with T1DM are at increased risk of mental health difficulties (Baucom et 

al., 2018; Gonzalez et al., 2008; Majidi, Driscoll & Raymond, 2015), which is linked to poorer 

glycaemic control (Buchberger et al., 2016; Majidi, Driscoll & Raymond, 2015; Jurgen et al., 

2020), there are no current clinical guidelines for CYP with T1DM who experience FoH. 

Although FoH measures have been validated in children as young as 6 years old (Green, 

Wysocki & Reineck, 1990), most of the research into FoH focuses on FoH experienced by 

parents of CYP with T1DM (Barnard et al., 2010; Zhang et al., 2022) and adults (Martyn-

Nemeth et al., 2016; Wild et al., 2007). Whilst three narrative literature reviews have explored 

the negative impact of FoH on the mental and physical wellbeing of CYP with T1DM (Driscoll 

et al., 2016; Gonder-Frederick et al., 2011; McGill & Levitsky, 2016), no systematic review of 

FoH in CYP has been conducted.  

Understanding demographic, clinical and psychological factors that are linked to, or 

predict, FoH could inform how best to support CYP to live well with T1DM, and represent an 

important step towards developing and testing therapeutic approaches most suited to the needs 

this population. However, no systematic review has examined potential risk factors for the 

development and maintenance of FoH in CYP. This systematic review seeks to explore 

demographic, clinical and psychosocial factors associated with, or predictive of, FoH in CYP 

with T1DM aged under 18 years. 
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Method 

 

The review was registered on PROSPERO (registration number: CRD42022360703) 

prior to commencing the searches. 

MEDLINE, PsycINFO, Psychology Database, Web of Science and CINAHL were 

searched using the following search terms: ((fear OR anxi* OR stress OR distress OR worry) 

and (hypoglycem* OR hypoglycaem*)) and (child* OR adolescen* OR teen* OR youth OR 

paediatric OR pediatric OR “young person”). Searches were conducted in August 2022 and 

repeated in May 2023 to identify any new papers that met the inclusion criteria. 

 

Eligibility Criteria 

 Studies were included if they were 1) peer-reviewed quantitative observation studies 

which 2) evaluated relationship between any psychosocial, clinical and/or demographic 

variable and FoH; 3) used either a prospective or cross-sectional design; 4) used published and 

validated self-reported questionnaires to assess FoH; 5) reported data in people aged 18 years 

old and under with T1DM; and 6) were published in English.  

 

Screening and Selection  

 As Figure 1 shows, once duplicated studies had been removed, the titles and abstracts 

of identified studies were screened against the inclusion criteria and any studies that did not 

meet these criteria were excluded. The full texts of identified papers were then examined for 

relevance. All records that could not be accessed were requested from the University of 

Liverpool Library Service or requests made directly to authors. Screening was conducted by 

KC; a second reviewer (BC) independently reviewed the titles, abstracts, and full text of 

identified papers. Any disagreements were discussed, and final agreement reached with the 

research team (MGC & PF). 
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Data Extraction and Analysis  

 Participant and study characteristics, statistical analyses, measures, variables, and 

results were extracted by KC and cross-checked by an independent reviewer (BC), with 

discrepancies discussed together, and final decisions reviewed with the wider research team 

(MGC & PF). Data was extracted on: author, year of publication, study design, clinical and 

treatment characteristics of participants (duration of diabetes, mean HbA1c and insulin 

administration method), demographic characteristics of participants (age, gender, ethnicity), 

measures used and main findings, including psychosocial, clinical and/or demographic 

correlates/predictors of FoH.  

 Data were organised, tabulated, and analysed narratively due to the heterogeneity of 

dependent and outcome variables, study objectives, design and statistical analysis. Synthesis 

without meta-analysis (SWiM) guidelines were used to synthesize extracted descriptive data 

(Campbell et al., 2019). The mean and range of participants across the 19 studies was calculated 

as well as the overall percentage of male and female participants. Mean values of age, duration 

of diabetes and HbA1c were extracted from the studies that reported this data and overall means 

were calculated. Effect sizes were interpreted as 0.2, 0.5 and 0.8 indicating ‘small’, ‘medium’ 

and ‘large’, respectively (Cohen, 1998). 

 

Risk of Bias 

 Risk of bias was determined by KC using an adapted version of the Agency for 

Healthcare Research and Quality tool for assessing the quality of observational studies (Taylor 

et al., 2014). The tool rates whether studies meet, partially meet, or does not meet key 

methodological criteria (Appendix II). Risk of bias results were cross-checked by an 
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independent reviewer (BC), with discrepancies resolved through consensus or discussion with 

the wider team (MGC & PF).  

Results 

 

After removing duplicates, the search strategy identified 702 potential papers, of which 

the full-text of 170 records were examined for relevance. Nineteen papers were included in the 

review (see Figure 1). 

 

 
Figure 1 

 

PRISMA Diagram  
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Study Characteristics  1 

 2 

 Table 1 summarises the main characteristics of the included studies. Across the 19 3 

studies, the sample size varied from 28 to 1,129 with a total of 4,058 participants recruited. 4 

Participants’ mean age was 13.08 years (range of 6.8 to 15.9 years) and the average duration 5 

of diabetes was 5.86 years. Sixteen studies reported average HbA1c and the mean was 8.4% 6 

(range, 7.5% to 9.5%), which is higher than the recommended target of <7.5% for children 7 

with T1DM (NICE, 2023; Rewers et al., 2014). Half of participants (50.04%) were male. Eight 8 

studies reported data on ethnicity and most participants were Caucasian (Amiri et al., 2015; 9 

Coolen et al., 2021; Di Battista et al., 2009; Jurgen et al., 2020; Kamps & Varela, 2010; Kamps 10 

et al., 2005; O’Donnell et al., 2021; Reid et al., 2013; Roberts et al., 2020).  11 

 Most studies used a cross-sectional design (Amiri et al., 2015; Coolen et al., 2021; Di 12 

Battista et al., 2009; Glocker et al., 2022; Gonder-Frederick et al., 2006; Al Hayek et al., 2015; 13 

Jabbour & Bragazzi, 2021; Johnson et al., 2013; Jurgen et al., 2020; Kaya & Toklu, 2022; 14 

O’Donnell et al., 2021; Reid et al., 2023; Roberts et al., 2020; Shepard et al., 2014; Tumini et 15 

al., 2021; Viaene et al., 2017). The remaining three studies used a longitudinal design (Kamps 16 

& Varela, 2010; Kamps et al., 2005; Markowitz et al., 2012). 17 

 As characterised by the World Bank (Hamadeh et al., 2022), seventeen studies were 18 

conducted in high-income countries (Al Hayek et al., 2015; Di Battista et al., 2009; Gonder-19 

Frederick et al., 2006; Glocker et al., 2022; Jabbour & Bragazzi, 2021; Jurgen et al., 2020; 20 

Kamps & Varela 2010; Kamps et al., 2005; Markowitz et al., 2012; O’Donnell et al., 2021; 21 

Reid et al., 2023; Roberts et al.,2020; Shepard et al., 2014; Tumini et al., 2021; Viaene et al., 22 

2017). One reported data collected from a middle-income country (Kaya & Toklu, 2022), and 23 

one from a low-income country (Amiri et al., 2015).   24 
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Table 1 

 

Study and Participant Characteristics    

 

Author 

(year), 

country 

Design  N Mean age, 

years (SD) 

Gender, n 

(~%) 

Ethnicity, n (~%) Mean 

Duration 

of 

Diabetes, 

years (SD) 

Mean 

HbA1c 

(SD) 

Insulin 

Administration  

Al Hayek et 

al. (2015), 

Saudi 

Arabia 

 

Cross-

sectional 

187 15.27 

(1.61) 

92 M 

(49.2) 

95 F (50.8) 

 

- 7.1 (5.2) - 19.3% pump; 

80.7% MDI 

Amiri et al. 

(2015), Iran 

Cross-

sectional 

61 9.2 (2.0) 35 M (57) 

26 F (43) 

Iranian 61 (100%) 3.2 (2.0) 9.4 (1.8) 82% < 3 

injections/day; 

18% >4 

injections/day  

 

Coolen et al. 

(2021), The 

Netherlands 

 

Cross-

sectional 

96 15.2 (1.6) 46 M (48) 

50 F (52) 

91 (95) Dutch; 1 (1) 

Non-Dutch 

7.0 (4.3) 7.5 (.9) 81% pump; 

19% MDI  

Di Battista 

et al. (2009), 

USA and 

Canada 

 

Cross-

sectional  

76 15.91 

(1.44) 

33 M (43) 

43 F (57) 

African 

American/Canadian 

(11.8); White (84.2); 

Other (4)  

6.42 (3.63) 8.9 (1.86) - 
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Author 

(year), 

country 

Design  N Mean age, 

years (SD) 

Gender, n 

(~%) 

Ethnicity, n (~%) Mean 

Duration 

of 

Diabetes, 

years (SD) 

Mean 

HbA1c 

(SD) 

Insulin 

Administration  

Glocker et 

al. (2022), 

Switzerland 

 

Cross-

sectional  

59 15.1 (3.0) 29 M (49) 

30 F (51) 

- 7.6 (4.1) 7.6 (1.1) 28% pump; 

72% MDI 

 

Gonder-

Frederick et 

al. (2006), 

USA 

 

Cross-

sectional 

39 15.36 

(1.53) 

22 M 

(56.4) 

17 F (43.6) 

 

- 7.03 (4) 7.85 (1.09) 38.9% pump  

Jabbour & 

Bragazzi 

(2021), 

Canada   

 

Cross-

sectional 

61 Insulin 

injections = 

11.9 (1.8); 

Insulin 

pump= 

12.4 (2.2); 

CGM = 

13.8 (3.1); 

BGM = 

14.6 (1.2)* 

 

- - - Insulin 

injections = 

7.7 (3.1); 

Insulin 

pump= 6.8 

(1.4); CGM 

= 7.3 (2.2) 

BGM = 7.8 

(1.4)* 

 

63.9% MDI; 

36.1% pump 

Johnson et 

al. (2013), 

Australia 

Cross-

sectional  

325 11.83 (3.7) 171 M (47) 

154 F (53) 

 

- 4.79 (3.5) 8.0 (0.9) 35% pump use 

Jurgen et al. 

(2020), USA 

Cross-

sectional 

83 13.87 

(3.21) 

41 M (49) 

42 F (51) 

30 (36) African 

American; 53 (64) 

European American  

- 9.5 (1.8) 31.3% 2 daily 

injections; 

24.1% MDI; 

44.6% pump 
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Author 

(year), 

country 

Design  N Mean age, 

years (SD) 

Gender, n 

(~%) 

Ethnicity, n (~%) Mean 

Duration 

of 

Diabetes, 

years (SD) 

Mean 

HbA1c 

(SD) 

Insulin 

Administration  

Kamps & 

Varela 

(2010), USA 

Longitudinal Pre-

hurricane 

group: 100; 

Hurricane 

interrupted 

group: 58 

Pre-

hurricane 

group: 12.7 

(2.6); 

Hurricane 

interrupted 

group: 13 

(2.7) 

Pre-

hurricane 

group: M 

49 (49); 51 

F (51) 

Hurricane 

interrupted 

group: 34 

M (41); 24 

F (59) 

Pre-hurricane group: 

Caucasian (67); 

African American 

(26); Hispanic (5); 

Other (2) 

Hurricane 

interrupted group: 

Caucasian (77.6); 

African American 

(19); Hispanic (3.4) 

Pre-

hurricane 

group T1: 

4.87 (3.19); 

Pre-

hurricane 

group T2: 

5.15 (3.19); 

Hurricane 

interrupted 

group T1: 

5.18 (3.64);  

Hurricane 

interrupted 

group T2: 

5.87 (3.64)  

Pre-

hurricane 

group T1: 

8.42 (1.51); 

Pre-

hurricane 

group T2: 

8.44 (1.44); 

Hurricane 

interrupted 

group T1: 

8.24 (1.44);  

Hurricane 

interrupted 

group T2: 

8.48 (1.61) 

 

- 

Kamps et al 

(2005), USA 

 

Longitudinal 109  

(57 T2) 

11.9 (2.3) 42 M (39) 

67 F (61) 

95 Caucasian - - - 

Kaya & 

Toklu 

(2022), 

Turkey 

 

Cross-

sectional 

116 11.42 

(2.94) 

56 M 

(48.2) 

60 F (51.7) 

- 5.30 (2.90) 9.08 (1.72) - 
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Author 

(year), 

country 

Design  N Mean age, 

years (SD) 

Gender, n 

(~%) 

Ethnicity, n (~%) Mean 

Duration 

of 

Diabetes, 

years (SD) 

Mean 

HbA1c 

(SD) 

Insulin 

Administration  

Markowitz 

et al (2012), 

USA 

 

Longitudinal 28 (BGM = 

12; CMG = 

16) 

13.4 (3.2) M (61) 

F (39) 

- 7.2 (3.7) 7.6 (0.6) 86% insulin 

pump 

O’Donnell 

et al (2021), 

USA 

 

Cross-

sectional 

1,035 13.9 (2.3) 543 M 

(52.5) 

492 F 

(47.5) 

768 Caucasian 

(82.7%), 44 Black 

(12.8%), 117 

Hispanic or Latino 

(12.8%) Multiracial 

(4.4%) 

5.4 (3.9) 9.0 (2.1) 59% insulin 

pump 

Reid et al. 

(2023), USA 

Cross-

sectional 

568 15.1 (2.1) F (50.2) 

M (49.8) 

White (71.1%), 

Black (11.8%) 

Hispanic (13.4%) 

Other (3.7%) 

9.73 (3.1) - 75% pump 

Roberts et 

al. (2020), 

USA 

 

Cross-

sectional 

1,129 14.4 (2.2) F (51.6)  

M (48.4) 

Non-Hispanic white 

(75.5%), Non-

Hispanic Black 

(9.7%, Hispanic 

(12.5), other (2%) 

7.5 (1.8) 9.2 (1.7) 63.7% insulin 

pump  

Shepard et al 

(2014), USA 

Cross-

sectional 

259 10.56 

(3.31) 

M (52) 

F (48) 

Parent only reported  5.24 (3.28) 8.01 (0.97) 60% MDI; 40% 

insulin pump 

         

Tumini et al. 

(2021), Italy 

Cross-

sectional 

174 13.6 (3.3) 96 M (55) 

78 F (45) 

- 5.9 (4.1) 7.6 (1.1) 14% pump; 

86% > 4 

injections a day 
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Author 

(year), 

country 

Design  N Mean age, 

years (SD) 

Gender, n 

(~%) 

Ethnicity, n (~%) Mean 

Duration 

of 

Diabetes, 

years (SD) 

Mean 

HbA1c 

(SD) 

Insulin 

Administration  

Viaene et al. 

(2017), 

Belgium 

Cross-

sectional 

63 12.36 

(3.90) 

35 M (56) 

28 F (44) 

- 4.07 (2.61) 8.28 (1.07) - 

Note: F = Female; M = male; MDI = Multiple Daily Injections; *data are not from distinct groups  
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FoH Questionnaires  

FoH was assessed using two different questionnaires (details shown in Table 2). The 

Children’s Hypoglycaemia Fear Survey (CHFS; Green, Wysocki & Reineck, 1990; Gonder-

Frederick et al., 2006) was used in 15 studies. The remaining 4 studies used the Children’s 

Hypoglycaemia Index (CHI; Kamps et al., 2005).  

The CHFS is derived from the Hypoglycaemia Fear Survey (HFS), which was 

developed and validated in adults with T1DM (Cox et al., 1987) and later adapted and validated 

for use in 6- to 18-year olds (Green, Wysocki & Reineck, 1990). It has 25 items, rated using a 

5-point Likert scale, with 15-items relating to worry about hypoglycaemia (the ‘Worry’ 

subscale) and 10-items looking at engagement in behaviours designed to avoid hypoglycaemia 

(the ‘Behaviour’ subscale). Each item is scored on a Likert scale from ‘Never’ to ‘Always’. 

Further analysis has indicated there are two subscales within the Worry subscale: 

‘Helplessness’ and ‘Social Consequences’; and two within the Behaviour subscale: ‘Maintain 

High Blood Glucose’ and ‘Avoidance’ (Shepard et al., 2014). Included studies used different 

scoring methods for the CHFS. Approximately half (47.4%) used a scale that ranged from 0 to 

4 (Coolen, 2001b; Glocker et al., 2022; Jabbour & Braggazi, 2021; Kaya & Toklu, 2022; 

O’Donnell et al., 2021; Reid et al, 2023; Roberts et al., 2020; Shepard et al., 2014; Tumini et 

al., 2021), four (21.1%) used a scale ranging from 1 to 5 (Amiri et al., 2015; Al Hayek et al., 

2015; Gonder-Frederick et al., 2006; Viaene et al., 2017) and the remaining papers did not 

report the Likert range used (Johnson et al., 2013; Markowitz et al., 2012; Di Battista et al., 

2009). Reasons why different Likert scales were used were not reported. Total scores across 

the included studies therefore ranged from 0-60 or 15-75 for Worry; 0-40 or 10-50 for 

Behaviour; and 0-100 or 25-125 for the total score; with higher scores indicating greater FoH.  

The Children’s Hypoglycaemia Index (CHI; Kamps et al., 2005) is an alternative 

measure of FoH in children and adolescents. The first version had 25-items but was later 
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amended to have 24 (CHI-II; Kamps & Varela, 2010). The questionnaire has three subscales: 

‘General Worry’ (children’s fear relating to a hypoglycaemic episode), ‘Situation Worry’ (fear 

relating to having hypoglycaemia in certain settings) and ‘Behaviour’ (adapting behaviour to 

avoid hypoglycaemia).  Each item is rated on a Likert scale ranging from ‘Not Afraid’ to 

‘Extremely Afraid’ or ‘Never’ to ‘All the Time’. Scores range from 1 to 120 with higher scores 

indicating greater FoH. Of the three studies which used a version of the CHI, one used the 

original version (Kamps et al., 2005) and two used the CHI-II (Jurgen et al., 2020; Kamps & 

Varela, 2010).  

As the included studies used different measures of FoH and not all reported mean scores 

(missing scores indicated in Table 2) and used different scoring methods, it was not possible 

to calculate an overall FoH score for the sample. However, generally the sample had low to 

moderate levels of FoH. Table 2 outlines the scores and scales used. 
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Table 2 

 

Participant Scores on Fear of Hypoglycaemia Questionnaires  

 

 

 

Author 

Hypoglycaemia Fear Survey Revised for Children 

 

Hypoglycaemia worry subscale, mean 

(SD) 

Hypoglycaemia behaviour 

subscale, mean (SD) 

Total score, mean (SD) 

Al Hayek et al. 

(2015)b 

 

- - - 

Amiri et al. 

(2015)b 

 

Aged < 9 years old = 31.1 (14.7), > 10 

years old = 16.9 (11.4) 

 

Aged < 9 years old = 24.8 (7.7), 

>10 = 21.4 (7.5) 

Aged <9 years old = 55.9 (17.9), >10 = 

38.2 (16.4); 

Coolen et al 

(2001b)a 

 

12.6 (8.3) - - 

Di Battista et al 

(2009) 

- - - 

Glocker et al. 

(2022)a 

 

13.73 (8.9) 18.51 (5.7) 32.2 (11.9) 

Gonder-

Frederick et al. 

(2006)b 

 

33.87 (11.61) 31.36 (4.57) 65.24 (13.24) 

Jabbour & 

Bragazzi 

(2021)a 

Insulin injections = 1.98 (41); insulin 

pump = 2.01 (.33); CMG = 2.01 (.11); 

BGM = 2.46 (.53) 

 

Insulin injections = 2.08 (.35); 

insulin pump = 2.1 (.76); CMG = 

1.03 (.05); BGM = 2.6 (.63) 

Insulin injections = 1.88 (.31); insulin 

pump = 1.94 (.41); CMG = 1.09 (.43); 

BGM = 2.94 (.22) 
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Author 

Hypoglycaemia Fear Survey Revised for Children 

 

Hypoglycaemia worry subscale, mean 

(SD) 

Hypoglycaemia behaviour 

subscale, mean (SD) 

Total score, mean (SD) 

Johnson et al. 

(2013) 

 

- - - 

Kaya & Toklu 

(2022)a 

 

13.13 (6.63) 19.18 (7.26) 32.07 (10.72) 

Markowitz et al 

(2012) 

 

BGM = 15.8 (12.2); CGM = 17.9 (14.1) - - 

O’Donnell et al 

(2021)a 

 

Helplessness/worry about low BG = 7.7 

(5.9), Worry about negative social 

consequences = 3.7 (3.4) 

 

Maintain high BG = 3.6 (2.8),  

Reid et al. 

(2023)a 

1.3 (0.7) 1.8 (0.6) 1.6 (0.6) 

Roberts et al. 

(2020)a 

 

0.7 (not reported) 1.8 (not reported) 1.2 (not reported) 

Shepard et al 

(2014) 

 

- - - 

Tumini et al. 

(2021)a 

 

1.09 (0.72) 1.76 (0.74) 1.3 (0.62) 

Viaene et al. 

(2017)b 

 

- - 1.41 (0.71) 
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 Children’s Hypoglycaemia Index 

 

Author Hypoglycaemia General Worry 

subscale, mean (SD) 

Hypoglycaemia Situation Worry 

subscale, mean (SD) 

Hypoglycaemia Behaviour 

subscale, mean (SD) 

Total score, 

mean (SD) 

Jurgen et al. 

(2020) 

 

- - - 46.95 (13.09) 

Kamps & 

Varela (2010) 

 

22.43 (7.71) 14.6 (5.76) 15.06 (5.25) 51.73 (15.37) 

Kamps et al 

(2005) 

19.94 (6.1) 13.28 (4.6) 18.61 (4.7) 51.74 (13.2) 

Note, BG = Blood Glucose; BGM = Blood Glucose Meters; CGM = Continuous Glucose Monitoring; Hypoglycaemia Fear Survey Revised for Children (Green et al., 1990); Children’s 

Hypoglycaemia Index (Kamps et al., 2005). ascores represent average of all items in subscale or total, range 0-4. b scores represent average of all items in subscale or total, range 1-5. 
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Correlates and Predictors of FoH  

As shown in Table 3, 8 studies analysed demographic variables (Al Hayek et al., 2005; 

Amiri et al., 2015; Glocker et al., 2002; Kamps & Varela, 2010; Jurgen et al., 2020; O’Donnell 

et al., 2021; Roberts et al., 2020; Shepard et al., 2014); 15 analysed clinical variables (Al Hayek 

et al., 2005; Coolen et al., 2001b; Di Battista et al., 2009; Glocker et al., 2022; Gonder-

Frederick et al., 2006; Jabbour & Bragazzi, 2021; Johnson et al., 2013; Jurgen et al., 2020; 

Kamps & Varela, 2010; Kaya & Toklu, 2022; Markowitz et al., 2021; O’Donnell et al., 2021; 

Reid et al., 2023; Roberts et al., 2020; Shepard et al., 2014); and 12 studies analysed 

psychosocial variables (Al Hayek et al., 2015; Amiri et al., 2015; Di Battista et al., 2009; 

Glocker et al., 2022; Gonder-Frederick et al., 2006; Kamps et al., 2005; Johnson et al., 2013; 

Jurgen et al., 2020; Kamps & Varela, 2010; Shepard et al., 2014; Tumini et al., 2021; Vianene 

et al., 2017). 
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Table 3 

Demographic, Clinical and Psychosocial Factors Analysed within Included Studies 

Variable Studies  

  

Demographic (n = 8) 

Age  Al Hayek et al. (2005); Amiri et al. (2015); 

Glocker et al. (2002); O’Donnell et al. 

(2021); Roberts et al. (2020); Shepard et al. 

(2014). 

 

Gender Al Hayek et al. (2005); 

Jurgen et al. (2020); O’Donnell et al. 

(2021); Roberts et al. (2020); Shepard et al. 

(2014) 

 

Ethnicity  

 

Jurgen et al. (2021) 

 

Education  

 

Al Hayek et al. (2005) 

 

 

Socioeconomic status/ family income 

 

Kamps & Varela (2010); Jurgen et al. 

(2020); Reid et al. (2023) 

 

 

Clinical (n = 15) 

Time since diagnosis 

 

Al Hayek et al. (2005) 

 

HbA1c Johnson et al. (2013);  

Glocker et al. (2022); Al Hayek et al. 

(2015); Jurgen et al. (2020); Kamps & 

Varela (2010); Kaya & Toklu (2022); 

Roberts et al. (2020); Shepard et al. (2014) 

 

Treatment type  

 

Al Hayek et al. (2005); Jabbour & Bragazzi, 

(2021); Jurgen et al. (2020); Shepard et al. 

(2014) 

 

Adherence to Insulin 

 

Di Battista et al. (2009); Jurgen et al. 

(2020); O’Donnell et al. (2021) 

 

 

Amount and level of exercise Al Hayek et al. (2005); Di Battista et al. 

(2009); Jabbour & Bragazzi, (2021); Kaya 

& Toklu, (2022); Roberts et al. (2020) 

 

BG testing  Di Battista et al. (2009); O’Donnell et al. 

(2021) 
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Factors relating to diet adherence Di Battista et al. (2009); Kaya & Toklu 

(2022) 

 

Method of BG testing (manual or automated 

device) 

Jabbour & Bragazzi (2021); Markowitz et 

al. (2021); O’Donnell et al. (2021); Reid et 

al. (2023)  

 

BG levels  Kamps & Varela (2010);  

O’Donnell et al. (2021); Shepard et al. 

(2014) 

 

 

Frequency/ number of hypoglycaemic 

episodes  

Al Hayek et al. (2005); Coolen et al. 

(2001b); Gonder-Frederick et al. (2006); 

Jabbour & Bragazzi (2021); Johnson et al. 

(2013);  

Kaya & Toklu (2022); Shepard et al. (2014) 

 

 

Experiences related to hypoglycaemia  Al Hayek et al. (2005) 

 

 

Psychosocial (n = 12) 

Child’s symptoms of anxiety/ social anxiety Al Hayek et al. (2015); Di Battista et al.  

(2009); Gonder-Frederick et al. (2006); 

Kamps et al. (2005); Kamps & 

 Varela (2010); Shepard et al. (2014) 

Child’s symptoms of depression Jurgen et al. (2020) 

 

Child quality of life  Johnson et al. (2013); Tumini et al. (2021) 

 

Child’s self-efficacy for diabetes Amiri et al. (2015) 

 

Parent/ caregiver FoH Glocker et al. (2022); Tumini et al. (2021); 

Vianene et al. (2017) 

 

Parent/ caregiver anxiety  Gonder-Frederick et al. (2006); Shepard et 

al. (2014) 

 

Parenting stress Viaene et al. (2017) 

 

Parent/ caregiver depression Shepard et al. (2014) 

 
BG = blood glucose; FoH = fear of hypoglycaemia.   
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Assessment of Risk of Bias  

 

 Table 4 outlines the assessment of risk of bias. Over half of the studies (11; 57.9%) 

were at low risk of bias (Amiri et al., 2015; Coolen et al., 2001b; Di Battista et al., 2009; 

Glocker et al., 2022; Gonder-Frederick et al., 2006; Jurgen et al., 2020; Kamps & Varela, 2010; 

Kaya & Toklu, 2022; Reid et al., 2023; Roberts et al., 2020; Shepard et al., 2014), a fifth (n = 

4; 21.1%) were at moderate risk of bias (Al Hayek et al., 2015; Jabbour & Braggazzi, 2021; 

Markowitz et al., 2021; Tumini et al., 2021) and the remainder were deemed at risk of bias 

(Johnson et al., 2013; Kamps et al., 2005; O’Donnell et al., 2021; Viaene et al., 2017).  

The areas that were of most concern included that only around a third (n = 7; 36.8%) 

of studies provided adequate data regarding FoH (e.g. information about measures to allow 

replication and reporting of total and subscale means; Amiri et al., 2015; Glocker et al., 2022; 

Gonder-Frederick et al., 2006; Jabbour & Braggazi, 2021; Kamps & Varela, 2010; Kamps et 

al., 2005; Kaya & Toklu, 2022). A power calculation to inform sample size was only reported 

in 2 studies (10.5%; Kaya & Toklu, 2022; Markowitz et al., 2012) and only half (n = 9; 47.4%) 

of the studies provided an adequate description of the sample (Al Hayek et al., 2015; Amiri et 

al., 2015; Coolen et al., 2021; Di Battista et al., 2009; Jurgen et al., 2013; Kamps & Varela, 

2010; O’Donnell, 2021; Roberts et al., 2020; Shepard et al., 2014).   
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Table 4 

 

Assessment of Risk of Bias   

  

Author  Unbiased 

selection of 

cohort? 

Sample 

size 

calculated? 

Adequate 

description 

of the 

cohort? 

Adequate 

information 

dependent 

variable? 

 

Validated 

method for 

outcome 

variables? 

Adequate 

follow-up 

period? 

(longitudinal 

studies only) 

Missing 

data 

minimal? 

Analysis 

controls for 

confounding? 

Analytic 

methods 

appropriate? 

Al Hayek 

et al. 

(2015) 

 

Y N Y N Y n/a U Y Y 

Amiri et al. 

(2015)  

 

Y N Y Y Y n/a U n/a Y 

Coolen et 

al. (2021) 

 

Y N Y U Y n/a Y Y Y 

Di Battista 

et al. 

(2009) 

 

Y N Y N Y n/a Y Y Y 

Glocker et 

al. (2022) 

 

Y N U Y Y n/a Y n/a Y 

Gonder-

Frederick 

et al. 

(2006) 

 

Y N U Y Y n/a Y Y Y 
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Author  Unbiased 

selection of 

cohort? 

Sample 

size 

calculated? 

Adequate 

description 

of the 

cohort? 

Adequate 

information 

dependent 

variable? 

 

Validated 

method for 

outcome 

variables? 

Adequate 

follow-up 

period? 

(longitudinal 

studies only) 

Missing 

data 

minimal? 

Analysis 

controls for 

confounding? 

Analytic 

methods 

appropriate? 

Jabbour & 

Bragazzi 

(2021)   

 

Y N U Y Y n/a U Y Y 

Johnson et 

al. (2013) 

 

Y N U N Y n/a U n/a Y 

Jurgen et 

al. (2020) 

 

Y N Y U Y n/a Y Y Y 

Kamps & 

Varela 

(2010) 

 

Y N Y N Y Y N Y Y 

Kamps et al 

(2005) 

 

Y N N N Y N U N Y 

Kaya & 

Toklu 

(2022) 

 

Y Y U Y Y n/a Y n/a Y 

Markowitz 

et al (2012) 

 

Y Y (not 

adequately 

powered) 

U N Y Y U n/a Y 

O’Donnell 

et al (2021) 

 

U N Y U Y n/a U n/a Y 
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Author  Unbiased 

selection of 

cohort? 

Sample 

size 

calculated? 

Adequate 

description 

of the 

cohort? 

Adequate 

information 

dependent 

variable? 

 

Validated 

method for 

outcome 

variables? 

Adequate 

follow-up 

period? 

(longitudinal 

studies only) 

Missing 

data 

minimal? 

Analysis 

controls for 

confounding? 

Analytic 

methods 

appropriate? 

Reid et al. 

(2023)  

Y N Y Y Y n/a Y Y Y 

Roberts et 

al. (2020) 

 

Y U Y U Y n/a U Y Y 

Shepard et 

al (2014) 

 

Y N Y N Y n/a Y n/a Y 

Tumini et 

al. (2021) 

 

Y N U N Y n/a Y n/a Y 

Viaene et 

al. (2017) 

 

Y N U U Y n/a U Y Y 

Y = Yes; U = Unclear/ Partially; N = No; N/a = Not applicable.
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Hypoglycaemia Worry  

 

As shown in Table 5, 15 studies examined the relationship between hypoglycaemia 

worry (assessed using the Worry subscale of either the CHI (Kamps & Varela; Kamps et al., 

2010) or the CHFS (Green et al., 1990)) and a range of demographic, clinical, and psychosocial 

variables.  

 

Demographic Variables  

 Age. Four studies explored the association between age and hypoglycaemia worry, two 

of which found no relationship (O’Donnell et al., 2021;  Roberts et al., 2020,).  The remaining 

two studies reported significant but conflicting findings. Al Hayek et al. (2015) found that 16-

18-year olds had greater hypoglycaemia worry than those who were 13-15 years old (2.16 

(1.08) vs 2.49 (.7)). In contrast, Amiri et al. (2015) found that children aged 9 years and younger 

had higher hypoglycaemia worry than those who were 10 and older (31.1 vs 16.9). In 

multivariate analysis, older age accounted for a significant amount of the variance over and 

above variables relating to staying well with diabetes, treatment type, HbA1c and experiences 

relating to hypoglycaemia (Al Hayek et al., 2015,  = .691).  

Socioeconomic Status. Three studies (Al Hayek et al., 2015; Kamps & Varela, 2010; 

Reid et al., 2023) explored variables related to socioeconomic status (SES) such as family 

income, food insecurity, parents’ education and children’s education; child’s education was the 

only factor found to be positively associated with hypoglycaemia worry (Al Hayek et al., 2015, 

 = -.766).  

Gender. Two of the three studies that examined the relationship between 

hypoglycaemia worry and gender reported significant findings. Girls had greater worry about 

hypoglycaemia than boys (Al Hayek et al., 2015, 1.99 (1.02) vs 2.65 (.68); O’Donnell et al., 

2021, rpb=-.12 to -.15), but gender did was not an independent predictor of hypoglycaemia 
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when anxiety and frequency of severe hypoglycaemia were controlled for (Gonder-Frederick 

et al., 2006). The two studies that found a significant result had higher risk of bias than the 

study with the non-significant finding. However, the significant result reported by O’Donnell 

et al., was only a small effect size and might be explained by the large sample size of this study.   

 

Clinical Variables  

HbA1c. Five studies analysed the relationship between HbA1c and hypoglycaemia 

worry; one reported a significant and positive, but small effect size, but, again, the large number 

of participants for this study should be noted when interpreting this significant result (Roberts 

et al., 2020; r = .07) and the other four found no relationship (Al Hayek et al., 2015; Kamps & 

Varela, 2010; Kaya & Toklu, 2022; O’Donnell et al, 2021).  

Method of Insulin Delivery. Of the four studies that explored whether there was a 

relationship between method of insulin delivery and hypoglycaemia worry, one paper reported 

that those who used multiple daily injections had significantly higher hypoglycaemia worry 

than those who used a pump (Al Hayek et al., 2015; 2.11 (1.0) vs 2.42 (.83)). The others found 

no relationship (Jabbour & Braggazi, 2021; O’Donnell et al., 2021; Reid et al., 2023).  

Method of Blood Glucose Monitoring. None of the four papers which looked at 

methods of BG monitoring found a relationship with hypoglycaemia worry (Jabbour & 

Bragazzi; Markowitz et al., 2012; O’Donnell et al., 202; Reid et al., 2023). 

Diabetes Management. Two of four studies reported significant findings regarding 

hypoglycaemia worry and factors relating to diabetes management. One study found that those 

who had higher hypoglycaemia worry also reported measuring BG levels more during exercise 

(Kaya & Toklu, 2022, 13.77 (6.62) vs 10.69 (6.36)) and another reported a significant negative 

correlation (a medium effect size), with adherence to insulin injections in girls (r = -.50), but 

not boys (Di Battista et al., 2009). There was no significant association between hypoglycaemia 
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worry and adherence to exercise, diet and BG testing (Al Hayek et al., 2015; Di Battista et al., 

2009; Kaya & Toklu, 2022; O’Donnell et al., 2021). 

Hypoglycaemia Behaviour. Two studies examined the relationship between worry 

about hypoglycaemia and CYPs’ behaviours associated with hypoglycaemia (using the 

behaviour subscale of CHFS) and both found significant positive correlations, with small effect 

sizes (Kaya & Toklu, 2022, r=.21; O’Donnell et al., 2021, r=.26). The large sample size of 

O’Donnell et al’s study might partially account for this significant but small effect.  

Frequency and Severity of Hypoglycaemia. Frequency of hypoglycaemic events was 

examined in three studies, all of which found significant results. One found it to be positively 

correlated with hypoglycaemia worry with a medium effect size (Coolen et al., 2001b, r=.52); 

the others found that frequency of severe hypoglycaemic events accounted for a significant 

amount of the variance in hypoglycaemia worry when controlling for gender, mild 

hypoglycaemia and experiences relating to hypoglycaemia (Gonder-Frederick et al., 2006, 

R2=.40) and frequency of severe hypoglycaemia since diagnosis accounted for more of the 

variance in hypoglycaemia worry than frequency over the last year (Kamps et al., 2005, =.45 

and  = .40).  

 

Psychosocial Variables  

 

Anxiety. All six studies that examined the relationship between CYP’s symptoms of 

anxiety and hypoglycaemia worry found significant results with small to medium effect sizes 

(Al Hayek et al., 2015, r = .240 to 466; Di Battista et al., 2009, r = .32 and .52; Gonder-

Frederick et al., 2006, r = .53; Kamps & Varela, 2010, r = .30; Kamps et al., 2005, r = .27; 

Shepard et al., 2014, r = .33 and .42). Multivariate analysis and found anxiety accounted for a 

significant proportion of variance in hypoglycaemia worry when controlling for gender and 
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experiences and frequency of mild and severe hypoglycaemia (Gonder-Frederick et al., 2006, 

R2= .28).  

Quality of Life. One study analysed the relationship between worry about 

hypoglycaemia and CYP’s quality of life and diabetes-specific quality of life, finding a 

significant negative correlation for quality of life, with a medium effect size, and significant 

negative correlation, with a small effect size, for diabetes-specific quality of life (Tumini et al., 

2021, r = -.49 and -.17 respectively).   

Self-Efficacy for Diabetes. Children’s confidence in managing their diabetes was 

explored in one study and was significantly moderately negatively correlated with worry with 

a small effect size (Amiri et al., 2015, r =-.30).   

Parents’ FoH. Of the two studies that explored parents’ FoH, one reported a positive 

correlation, with a small effect size, with CYPs’ hypoglycaemia worry (Gonder-Frederick et 

al., 2006, r = .32); the other found no association (Tumini et al., 2021).  

Parents’ Mental Health. Two studies that explored parents’ symptoms of anxiety and 

CYPs’ hypoglycaemia worry found significant positive correlations with small effect sizes 

(Gonder-Frederick et al., 2006, r = .33; Shepard et al., 2014, r = .16 to .24). One study looked 

at parents’ symptoms of depression, reporting a positive, but small, association with CYPs’ 

hypoglycaemia worry (Shepard et al., 2014, r = .16 to .24).  
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Table 5 

 

Main findings for Hypoglycaemia Worry (n =15) 

 

Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Bivariate associations 

Al Hayek et al. 

(2015) 

 

Correlational, t-test  CYP anxiety 

(symptoms of panic, 

general anxiety, 

separation anxiety, 

social anxiety and 

school avoidance) 

Age, gender, 

education,  

Pump vs MDI, HbA1c, 

duration of T1DM, 

exercise, viewing 

hypoglycaemia as 

problematic, passed 

out due to 

hypoglycaemia, 

hypoglycaemia while 

awake, hypoglycaemia 

while asleep, 

hypoglycaemia in front 

of others, 

hypoglycaemia at 

school 

Demographic 

variables 

Higher in female: 1.99 

(1.02) vs 2.65 (.68)* 

Higher 16-18 years vs 

13-15 years: 2.16 

(1.08) vs 2.49 (.7)* 

 

Clinical variables 

Higher for MDI vs 

pump: 2.11 (1.10) vs 

2.42 (.83)* 

Higher >7 years vs <7 

years duration: 2.7 

(.3) vs 2.2 (1)* 

Higher for those who 

have experienced 

hypoglycaemia awake 

vs had not: 2.6 (.71) 

vs 1.74 (1.05)* 

Higher for those who 

experience 

hypoglycaemia asleep 

vs had not: 2.4 (.88) 

vs 1.95 (1.03)* 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Higher for those who 

had experienced 

hypoglycaemia in 

front others vs had 

not: 2.42 (.84) vs 1.8 

(1.16) 

 

Psychosocial 

variables  

Symptoms of: panic: r 

= .466* 

general anxiety: r = 

.426* 

separation anxiety: r = 

.414* 

social anxiety: r = 

.240* 

school avoidance: r = 

.351* 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Amiri et al. 

(2015) 

Correlational, t-test  Confidence in 

managing their 

diabetes  

Age   Demographic 

variables  

<9 years higher than 

>10 years: 31.1 vs 

16.9*** 

 

Psychosocial 

variables  

r = -.30* 

 

Coolen et al. 

(2001b) 

Correlational    Frequency of severe; 

frequency of self-

treated hypoglycaemia  

Clinical variables:  

Frequency of severe 

hypoglycaemia r = 

.32** 

 

Di Battista et al. 

(2009) 

Correlational  Social Anxiety   Diabetes self-care 

activities (adherence to 

insulin injection, 

glucose testing, diet 

and exercise) 

Clinical variables 

Insulin injection girls: 

r = -.50** 

 

Psychosocial 

variables 

Social anxiety boys: r 

= .52*;  

girls: r = .32*;  
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Gonder-Frederick 

et al. (2006) 

Correlational  CYP anxiety; parent 

anxiety; parent FoH 

  Psychosocial 

variables 

CYP anxiety: r = 

.53*** 

Parent anxiety: r = 

.33* 

Parent FoH (worry): r 

= .32* 

 

Jabbour & 

Bragazzi (2021) 

Correlational, t-test   CGM vs BGM; pump 

vs MDI 

Clinical variables 

None 

 

 

Kamps & Varela 

(2010) 

Correlational CYP anxiety Family income; 

Parents Education 

HbA1c; 

% BG < 70; 

% BG >300 

 

Demographic 

variables 

None 

 

Clinical variables 

None  

 

Psychosocial 

variables  

CYP anxiety:  

CHI-S r = .30*; CHI-

G r = .30* 

 

 

Kamps et al 

(2005) 

Correlations, 

regression 

CYP symptoms of 

anxiety 

  Psychosocial 

variables  

CYP anxiety: r = .27* 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

 

Kaya & Toklu 

(2022) 

t-test, correlational    Hypoglycaemia 

episode, HbA1c, 

dietary compliance, 

exercise, keeping BG 

in safe range before 

exercise, getting BG 

measure before 

exercise, getting BG 

during exercise, 

consuming food 

regardless of BG 

before exercise, 

keeping carbohydrate 

containing food near 

during exercise, 

reducing insulin 

regardless of re-

exercise BG, CHFS-B 

 

Clinical variables 

Getting BG measure 

during exercise (yes 

vs no): 

13.77 (6.62) vs 10.69 

(6.36)* 

CHI-B: r =.213* 

 

 

Markowitz et al. 

(2012) 

t-test   Method of BG 

monitoring (CGM vs 

BGM) 

 

Clinical variables 

None 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

O’Donnell et al. 

(2021) 

Correlational, t-test  Age, sex, ethnicity, 

commercial insurance, 

HbA1C, pump use, 

BG, BG checks a day, 

CMG use, boluses/ 

day, CHFS-B 

 

 

Demographic 

variables 

Sex: malea: r = -

.15***; maleb: r = -

.12***; Ethnicity 

(white)a: r = -.07; 

Commercial 

insuranceb: r = -.12** 

 

Clinical variables 

CHFS-B: r = .26*** 

 

Roberts et al. 

(2020) 

 

Correlational, t-test  Age HbA1C Demographic 

None 

 

Clinical variables  

r = .07* 

 

Shepard et al. 

(2014) 

t-test, correlational Parent trait anxiety and 

depression; CYP 

anxiety 

  Psychological 

variables 

Parent anxiety: r = 

.16*a and r = .24**b;  

parent depression: r = 

.24**a and r = .23**b 

child anxiety: r = 

.33**a and r = .42**b 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Tumini et al. 

(2021) 

Correlations Quality of life; 

Diabetes specific 

quality of life; Parent 

FoH 

  Psychosocial 

variables 

Diabetes specific 

quality of life: r = -

.49. 

Quality of life: r = -

.17* 

 

Multivariate associations 

Al Hayek et al. 

(2015) 

 

Multivariate linear 

regression 

 Age, gender, 

education 

Exercise, treatment 

type, duration, 

HbA1C, frequency of 

hypoglycaemia, 

viewing 

hypoglycaemia as 

problematic, passed 

out due to 

hypoglycaemia, 

hypoglycaemia while 

awake, hypoglycaemia 

while asleep, 

hypoglycaemia in front 

of others, 

hypoglycaemia at 

school  

 

Demographic 

variables  

Age: = .691*** 

Gender:  = .444** 

Education: = -

.766*** 

 

Clinical variables  

Duration:  = .304* 

Frequency of 

hypoglycaemic 

events:  = -.355*** 

Hypoglycaemia while 

asleep: = -.508** 

Hypoglycaemia while 

awake:  = -.602*** 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Gonder-Frederick 

et al. (2006) 

Multivariate linear 

regression 

CYP symptoms of 

anxiety  

Gender Frequency of severe 

hypoglycaemia, mild 

hypoglycaemia and 

experiencing 

hypoglycaemia alone, 

experiences relating to 

hypoglycaemia 

Demographic 

variables 

None 

 

Clinical variables 

Frequency of Severe 

Hypoglycaemia: 

R2=.20** 

 

Psychosocial 

variables 

CYP anxiety: R2 = 

.28** 

 

Kamps et al. 

(2005) 

Multivariate linear 

regression 

  Frequency of severe 

hypoglycaemia in last 

year, frequency of 

severe hypoglycaemia 

since diagnosis, 

experience of mild 

hypoglycaemia 

 

Clinical variables  

Severe 

Hypoglycaemia 

experiences since 

diagnosis: CHI-S:   = 

.40*; CHI-G: =.45** 

 

Reid et al. (2023) Multivariate linear 

regression  

 Food insecurity, 

Parent education, 

household education, 

health insurance, 

Diabetes medication 

regimen, CGM. 

Demographic 

variables  

None 

 

Clinical variables  

None 
Note. BG = Blood Glucose; CHFS-B = behaviour subscale of Children’s Fear of Hypoglycaemia Scale; aHelplessness subscale of CHFS-worry subscale; bSocial 

consequences subscale of CHFS-worry subscale; *p<.05**p<.01; ***p<.001. 
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Hypoglycaemia Behaviour   

 

As shown in Table 6, 13 studies examined the relationship between hypoglycaemia 

behaviour (assessed using the Behaviour subscales of the CHI (Kamps & Varela; Kamps et al., 

2010) and the CHFS) and a range of demographic, clinical and psychosocial variables.  

 

Demographic Variables 

Age. Two of four studies found significant association between age and hypoglycaemia 

behaviour. One paper found 16-18-year olds engaged in more hypoglycaemia behaviour than 

13-15-year olds (Al Hayek et al., 2015, 2.55 (.63) vs 1.96 (.73)) and another found a positive, 

correlation with age but reported a small effect size (O’Donnell et al., 2021, r = .08). However, 

the influence of the large sample size of this study should be considered in relation to the 

significant result, given the near negligible effect size. Multivariate analysis found that age 

accounted for a significant amount of the variance in hypoglycaemia behaviour, more so than 

education, exercise levels, treatment type and HbA1c (Al Hayek et al., 2015;  = .563). The 

remaining studies found no relationship (Amiri et al., 2015; Roberts et al., 2020). However, 

the studies that reported significant findings were at a higher risk of bias than those that did not 

find significant results.  

Gender. One of three studies that examined the relationship between gender and 

hypoglycaemia behaviour found a significant association. Higher hypoglycaemia behaviour 

was reported in girls than boys (Al Hayek et al., 2015, 2.48 (.66) vs 2.01 (.75), p<.05), which 

remained significant in multivariate analysis ( = .304). The remainder found no association 

(O’Donnell et al., 2021; Gonder-Frederick et al., 2006).  

Socioeconomic Status. Variables relating to SES such as family income, food 

insecurity, health insurance, child’s education and parent’s education were explored in four 

studies. One found a significant negative relationship, with a small effect size, between 
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hypoglycaemia behaviour and family income but no relationship to parent’s education (Kamps 

& Varela, 2010, r = -.21). No relationship was reported across three papers with health 

insurance, food insecurity and parent’s, child’s and the collective household’s education (Al 

Hayek et a., 2015; O’Donnell et al.2021; Reid et al., 2023). 

 

Clinical Variables  

HbA1c. None of the five studies that investigated whether there was a relationship 

between HbA1c and hypoglycaemia behaviour found a significant relationship (Al Hayek et 

al., 2015; Kamps & Varela, 2010; Kaya & Toklu, 2005; O’Donnell et al., 2021; Roberts et al., 

2020).  

Duration of Diabetes. The two studies that explored duration of diabetes reported a 

significant relationship with hypoglycaemia behaviour. One found that those who had T1DM 

for over 7 years reported greater hypoglycaemia behaviour that those that had had T1DM for 

less than 7 years (Al Hayek et al., 2015, 2.17 (.74) vs 2.5 (.7)), with duration of diabetes 

accounting for significant variance in hypoglycaemia behaviour when controlling for other key 

variables (Al Hayek et al., 2015). Another found a positive correlation, but with a small (near 

negligible) effect size (Shepard et al., 2014, r = .08). 

 Method of Blood Glucose Monitoring. One of three studies found that those who 

used continuous glucose monitoring had lower hypoglycaemia behaviour compared to those 

using blood glucose monitors (Jabbour & Bragazzi, 2021, 1.03 (.05) vs 2.6 (.63)). The other 

two found no significant results (O’Donnell et al., 2021; Reid et al., 2023).  

Method of Insulin Delivery. Of the two studies that examined method of insulin 

delivery, one found no significant relationship with hypoglycaemia behaviour (Shepard et al., 

2014) whilst the other reported a negative relationship between hypoglycaemia behaviour and 

pump use, with an extremely small effect size (O’Donnell et al., 2021, r = -.07). Again, the 
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large sample size of this study should be noted, considering the significance of such a small 

effect size.  

Frequency and Severity of Hypoglycaemia. Of the eight studies that looked at a 

relationship between frequency of hypoglycaemic events and hypoglycaemia behaviour, two 

found negative correlations between number of hypoglycaemic events and hypoglycaemia 

behaviour, with effect sizes ranging from small to large (Jabbour & Bragazzi, 2021, r =-.74 to 

-.94; Shepard et al., 2014; r = -.17). However, multivariate analysis found that frequency of 

hypoglycaemia did not account for significant variance relating to hypoglycaemia behaviour 

when controlling for other variables (Gonder-Frederick et al., 2006; Kamps et al., 2005).  

Experiences Relating to Hypoglycaemia. One study looked at different experiences 

relating to hypoglycaemia and, in multivariate analysis, found that viewing hypoglycaemia as 

problematic, having passed out due to hypoglycaemia, experiencing hypoglycaemia while 

awake and having hypoglycaemia while at school all accounted for significant amount of 

variance in hypoglycaemia behaviour, more so than: exercise, HbA1c, treatment type, 

hypoglycaemia when asleep or in front of others (Al Hayek et al., 2015).  

Blood Glucose Levels. Of the three studies that looked at BG levels in relation to 

hypoglycaemia behaviour, two found significant associations. One paper reported positive 

correlations, with a small effect size, with high BG levels (O’Donnell et al., 2021, r = .08 and 

.13) and a negative correlation, with a small effect size, with having BG levels in range (r = -

.12). Again, this paper had a large sample size which might explain the significant results with 

small effect sizes. However, another found those with highest levels of hypoglycaemia 

behaviour (maintain high subscale) had a greater percentage of BG readings that were higher 

(Shepard et al., 2014, F=5.09 to 5.40). The third paper found no relationship (Kamps & Varela, 

2010).  
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Diabetes Management. Variables relating to diabetes treatment adherence and self-

care (adherence to medication, diet and exercise) were explored in four studies; one found that 

those who kept their BG within a safe range before exercise had greater levels of 

hypoglycaemia behaviours (22.61 (6.11) vs 17.44 (7.21)) but no relationship with nutrition 

habits or dietary compliance was found (Kaya & Toklu, 2022). One found that the number of 

boluses administered and the amount of time spent on the BG sensor were negatively 

correlated, with small effect sizes, with hypoglycaemia behaviour (O’Donnell et al., 2021, r = 

-.13 and -.16). The others found no relationship (Al Hayek et al., 2015; Di Battista et al., 2009). 

The large sample size O’Donnell et al.’s paper may account for the significant result with small 

effect size compared to the papers that found no significant results. 

 

Psychosocial Variables  

Anxiety. Of the six studies looking at CYP symptoms of anxiety, only two papers 

reported positive associations with hypoglycaemia behaviour with small effect sizes (Al Hayek 

et al., 2015, r = .219 to .274; Kamps & Varela, 2010, r= .03); the rest found no significant 

results (Di Battista et al., 2009; Gonder-Frederick et al., 2006; Kamps et al., 2005; Shepard et 

al., 2014). Multivariate analysis found CYPs’ symptoms of anxiety was not associated with 

hypoglycaemia behaviour when controlling for gender and frequency of hypoglycaemia 

(Gonder-Frederick et al., 2006).  

 Quality of Life. One study reported on quality of life and found that diabetes-specific 

quality of life was negatively associated with hypoglycaemia behaviour but not general quality 

of life, with a small effect size (Tumini et al., 2021, r = -.29).  

Self-Efficacy for Diabetes. One study explored children’s confidence managing their 

diabetes and found no relationship with hypoglycaemia behaviour (Amiri et al., 2015).  
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Parents’ FoH. Of the two studies that reported parents’ FoH, one found positive 

correlations, with small effect sizes, between parent’s hypoglycaemia behaviour scores and 

total FoH scores and children’s hypoglycaemia behaviour (Tumini et al., 2021, r = .30 and r 

=.23) but the other found no relationship (Gonder-Frederick et al., 2006). The difference in 

sample size between these two studies should be noted considering the small effect size with 

the significant results with Tumini et al. having a sample size five times bigger than Gonder-

Frederick et al. 
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Table 6  

 

Main Findings for Hypoglycaemia Behaviour (n = 13) 

 

Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Bivariate associations  

Al Hayek et al. 

(2015) 

 

Correlational, t-test  CYP anxiety 

(symptoms of: panic, 

separation anxiety, 

social anxiety, school 

avoidance) 

Age, gender,  HbA1c, duration 

T1DM, hypoglycaemia 

at school, 

hypoglycaemia in front 

of others, 

hypoglycaemia while 

awake, frequency of 

hypoglycaemia, 

viewing 

hypoglycaemia as 

problematic, passed 

out due to 

hypoglycaemia, 

hypoglycaemia while 

asleep 

Psychosocial variables  

Symptoms of: panic: r 

= .274* 

separation anxiety: r = 

.269* 

social anxiety: r = 

.297* 

school avoidance: r = 

.219* 

 

Demographic 

variables 

Higher in female: 2.48 

(.66) vs 2.01(.75)* 

Higher 16-18 yrs vs 

13-15 yrs: 2.55 (.63) 

vs 1.96 (.73)* 

 

Clinical variables 

T1DM duration: >7 

years vs < 7 years: 2.5 

(.7) vs 2.17 (.74)*  

Experiencing 

hypoglycaemia in 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

school vs had not: 2.36 

(.76) vs 1.81 (.49) 

Experiencing 

hypoglycaemia in front 

of others vs had not: 

2.32 (.72) vs 1.9 (.8) 

Experiencing 

hypoglycaemia while 

awake vs had not: 2.42 

(.73) vs 2.23 (.92) 

 

Amiri et al. 

(2015) 

Correlational, t-test  CYP confidence in 

managing diabetes 

 

Age   None 

Di Battista et al. 

(2009) 

Correlational  Social Anxiety   Diabetes self-care 

activities (adherence to 

insulin injection, 

glucose testing, diet 

and exercise) 

 

None 

Gonder-Frederick 

et al. (2006) 

Correlational  CYP anxiety; parent 

anxiety; parent FoH 

 

  None 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Jabbour & 

Bragazzi (2021) 

Correlational, t-test   CGM vs BGM; 

frequency of 

hypoglycaemia over 

last 12 months 

Clinical variables 

CGM vs BGM:  

1.03 (.05) vs 2.6 

(.63)** 

Frequency of episodes 

hypoglycaemia and 

those using: 

MDI: r = -.82* 

Insulin pump: r = -

.82* 

CGM: r = -.94* 

BGM: r = -.74* 

 

Kamps & Varela 

(2010) 

Correlational CYP anxiety Family income; 

Parents’ education 

HbA1c; 

% BG < 70; 

% BG >300 

 

Psychosocial variables  

CYP anxiety:  

r= .03*. 

 

Demographic 

variables 

Family income: r = -

.21* 

 

Clinical variables 

None 

 

Kamps et al 

(2005) 

Correlational CYP symptoms of 

anxiety 

 

  None 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Kaya & Toklu 

(2022) 

t-test, correlational CHFS-W  Hypoglycaemia 

episode, HbA1c, 

dietary compliance, 

exercise, keeping BG 

in safe range before 

exercise, getting BG 

measure before 

exercise, getting BG 

during exercise, 

consuming food 

regardless of BG 

before exercise, 

keeping carbohydrate 

containing food near 

during exercise, 

reducing insulin 

regardless of re-

exercise BG, CHFS-B 

 

Psychosocial variables 

r = .213* 

 

Clinical variables 

Keeping BG within 

safe range before 

exercise (yes vs no) = 

22.61 (6.11) vs 17.44 

(7.21)*** 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

O’Donnell et al. 

(2021) 

Correlational, t-test CHFS-W Age, sex, commercial 

insurance, 

HbA1C, insulin pump 

use, mean BG, BG 

checks a day, CMG 

use, boluses/ day, % 

BG readings in range, 

% BG readings high, 

% time on sensor, % 

high (on CMG) 

 

 

Psychosocial variables  

Worry subscale: r = 

.26*** 

 

Demographic 

variables 

Age r = .08* 

 

Clinical variables 

Insulin pump use r = -

.07*; mean BG r = 

.09*; boluses/ day: r = 

- .13**; % BG 

readings in-range: r = -

.12**; % BG readings 

high: r = .08*; % time 

on sensor r = -.16*; % 

high (on CGM): r = 

.13* 

 

Roberts et al. 

(2020) 

 

Correlational, t-test  Age HbA1C None 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Shepard et al 

(2014) 

One-way ANOVA, 

correlational  

Parent trait anxiety and 

depression; CYP 

anxiety 

 Number of severe 

hypoglycaemic 

episodes, number of 

times medical attention 

needed for 

hypoglycaemia, 

HbA1c, insulin 

regimen, BG, % of 

reading <70, % of 

reading 70-180; % of 

reading > 180, 

duration of diabetes, 

Psychological 

variables 

None 

 

Clinical variables 

Number of times 

medical attention 

needed due to 

hypoglycaemia: r = -

.17*a;  

duration of diabetes: r 

= .15*a  

highest tertileb had 

more severe 

hypoglycaemic 

episodes: F = 5.22*, 

higher mean BG: F 

=5.09*, greater % BG 

readings >180: F = 

5.37* and greater % 

BG readings >240: F= 

5.40*.  
 

Tumini et al. 

(2021) 

Correlations Quality of life; 

Diabetes specific 

quality of life; Parent 

FoH 

  Psychosocial variables 

Diabetes specific 

quality of life: r= -

.29***;  

Parent FoH: behaviour 

subscale =.30***; total 

score r=.23** 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Multivariate associations 

Al Hayek et al. 

(2015) 

 

Multivariate linear 

regression 

 Age, gender, 

education 

HbA1c, exercise, 

treatment type, 

duration T1DM, 

hypoglycaemia at 

school, hypoglycaemia 

in front of others, 

hypoglycaemia while 

awake, frequency of 

hypoglycaemia, 

viewing 

hypoglycaemia as 

problematic, passed 

out due to 

hypoglycaemia, 

hypoglycaemia while 

asleep 

Demographic 

variables 

Age:  = .563*** 

Gender:  = .304* 

Duration:  = .316* 

 

Clinical Variables 

hypoglycaemia viewed 

as problematic: = -

.262* 

Passed out due to 

hypoglycaemia:  = 

.502*** 

Hypoglycaemia while 

awake:  = -.3* 

Hypoglycaemia at 

school: -.312* 

 

Gonder-Frederick 

et al. (2006) 

Multivariate linear 

regression 

CYP symptoms of 

anxiety  

Gender, Frequency of severe 

hypoglycaemia, mild 

hypoglycaemia and 

experiencing 

hypoglycaemia alone, 

experiences relating to 

hypoglycaemia, 

anxiety 

 

None 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Kamps et al 

(2005) 

Multivariate linear 

regression 

  Frequency of severe 

hypoglycaemia in last 

year, frequency of 

severe hypoglycaemia 

since diagnosis, 

experiencing mild 

hypoglycaemia 

 

None 

 

Reid et al. (2023) Multivariate linear 

regression  

 Food insecurity, 

Parent education, 

household education, 

health insurance 

Diabetes medication 

regimen, CGM. 

None 

Note. aavoidance subscale of CHFS-behaviour subscale; bmaintain high blood glucose subscale of CHFS-behaviour subscale; BG = Blood Glucose; BGM = Blood Glucose 

monitoring; CGM = Continuous Glucose Monitoring; CHFS-W = worry subscale of Children’s Fear of Hypoglycaemia Scale;  
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Total FoH  

Table 7 summarises results relating to the total FoH (combined worry and behaviour 

subscale scores), which were reported in 12 studies (three of which used the CHI to assess FoH 

(Jurgen et al., 2020; Kamps & Varela; Kamps et al., 2010), and the rest used the CHFS). 

 

Demographic Variables  

Age. One of four studies that examined the relationship between CYP age and their 

total FoH found a significant association, reporting that CYP younger than 9 years had higher 

total scores than those 10 years and older (Amiri et al., 2015, 55.9 vs 38.2). The others, which 

were deemed to be at less risk of bias, found no relationship (Glocker et al., 2022; Jurgen et 

al., 2020; Roberts et al., 2020).  

Gender. One study looked at the relationship between total FoH and gender, and 

reported a positive association between female gender and higher total FoH, with a small effect 

size (Jurgen et al., 2020, rpb =.22, p<.05).  

 Ethnicity. One paper looked at ethnicity and found no significant association with total 

FOH (Jurgen et al., 2020). 

Socioeconomic Status. One paper explored SES and found a negative correlation with 

total FoH, with a small effect size (Jurgen et al., 2020, r = -.27).  

 

Clinical Variables 

HbA1c. None of the four studies looked at the relationship between total FoH and 

HbA1c levels found a significant relationship (Glocker et al., 2022; Jurgen et al., 2020; Kaya 

et al., 2022; Roberts et al., 2020).  

Method of Insulin Delivery. Two studies looked at treatment type and total FoH and 

found no significant results (Jabbour & Braggazi et al., 2021; Jurgen et al., 2020).  
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Method of BG Monitoring. One paper looked at BG monitoring and total FoH and 

found a significant result.  Those who used blood glucose monitoring had higher total FoH 

than those who used continuous glucose monitoring (2.94 (.22) vs 1.09 (43); Jabbour & 

Braggazi et al., 2021).   

Diabetes Management. Three studies looked at diabetes self-care and adherence to 

treatment and lifestyle factors associated with staying well with T1DM. One found a negative 

correlation between adhering to MDI as prescribed and total FoH, but only for boys, with a 

small effect size (Di Battista et al., 2009, r = -.38). Another found that those who missed meals, 

exercised and reduced insulin regardless of BG levels prior to exercising had higher total FoH 

scores but no other factors relating diabetes care around diet and exercise were significant 

(Kaya & Toklu, 2022). One paper found no association with adherence or type of insulin 

delivery (Jurgen et al., 2020).  

Frequency and Severity of Hypoglycaemia. Two of three studies that examined the 

relationship between total FoH and frequency of hypoglycaemic episodes found a significant 

relationship. One paper found a positive association, with a small effect size (Kaya & Toklu, 

2022, r = .25) and multivariate analysis found frequency of severe hypoglycaemia accounted 

for significant amounts of variance for total FoH, more so than experiences relating to 

hypoglycaemia (Gonder-Frederick et al., 2006, R2= .22). One study found no significant 

correlation (Johnson et al., 2013).  

 

Psychosocial Variables 

Anxiety. All three of the studies that examined the relationship between CYPs’ 

symptoms of anxiety and their total FoH found significant relationships, with small effect sizes 

(Di Battista et al., 2009, r = .30 and .45; Gonder-Frederick et al., 2006, r = .48; Kamps et al., 

2005, r = .25). Multivariate analysis found that CYPs’ anxiety accounted for a significant 
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proportion of the variance, more so than gender or experiences relating to hypoglycaemia 

(Gonder-Frederick et al., 2006, R2= .23).  

Depression. Only one study looked at CYPs’ symptoms of depression, reporting a 

positive correlation with FoH, with a small effect size (Jurgen et al., 2020, r = .29).  

Self-efficacy for Diabetes. CYPs’ confidence in managing their diabetes was 

examined in one study and was negatively, significantly correlated with total FoH, with a small 

effect size (Amiri et al., 2015, r = -.30).  

Quality of Life. Two studies that explored the association between total FoH and 

quality of life found significant results, with a small effect size (Johnson et al., 2013, quality 

of life 22% lower in those highest FoH quartile; Tumini et al., 2021, r = -.17). FoH was also 

significantly negatively correlated with diabetes-specific quality of life, with a medium effect 

size (Tumini et al., 2021, r = -.50).  

Parental Psychosocial Factors. One of the three studies looking at parental 

psychosocial factors reported a positive correlation between parents’ hypoglycaemia behaviour 

and CYPs’ total FoH , with a small effect size (Tumini et al., 2021, r = .17) the other two found 

no relationship (Gonder-Frederick et al., 2006; Viaene et al., 2017). Mediation analysis found 

no relationship between parenting stress, parents’ FoH and CYPs’ total FoH (Viaene et al., 

2017). It is important to note that Tumini et al. had a sample size more than double the size of 

the other two papers which found no significant findings, which is an important consideration 

given the small effect size. 
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Table 7  

 

Main findings for Total score of Fear of Hypoglycaemia (n =12) 

 

Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Bivariate associations  

Amiri et al. 

(2015) 

Correlational, t-test  Confidence in 

managing diabetes  

Age   Demographic variables  

Age <9 years higher 

than >10 years: 55.9 vs 

38.2*** 

 

Psychosocial variables  

Confidence in 

managing diabetes: r = 

-.30* 

 

Di Battista et al. 

(2009) 

Correlational  Social Anxiety   Diabetes self-care 

activities (adherence to 

insulin injection, 

glucose testing, diet 

and exercise) 

Clinical variables 

Insulin injection; boys: 

r = -.38* 

 

Psychosocial variables 

Social anxiety; boys:  

r = .45** 

girls:  

r = .30* 

 

 

Glocker et al. 

(2022) 

Correlational, t-test   Age  HbA1c, real time vs 

intermittent CGM  

None 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Gonder-Frederick 

et al. (2006) 

Correlational  CYP anxiety; parent 

anxiety; parent FoH 

  Psychosocial variables 

CYP anxiety: r = 

.48*** 

 

Jabbour & 

Bragazzi (2021) 

Correlational, t-test   CGM vs BGM; pump 

vs MDI 

Clinical variables 

CGM vs BGM:  

1.09  43 vs 2.94  

.22** 

 

Johnson et al. 

(2013) 

Correlational  Quality of life  

 

 Frequency of severe 

hypoglycaemia  

Clinical variables 

None 

 

Psychosocial variables  

22% lower quality of 

life in those in the 

highest FoH quartile 

compared to lowest (no 

effect sizes reported) 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Jurgen et al. 

(2020) 

Correlational  CYP symptoms of 

depression 

SES, race, age, 

Gender 

HbA1c, adherence, 

treatment type  

Clinical variables 

None 

 

Demographic 

Variables 

SES: r= -.27* 

Gender: r = .22* 

 

Psychosocial variables 

r= .29** 

 

Kamps et al 

(2005) 

Correlational CYP symptoms of 

anxiety  

  Psychosocial variables  

r = .25* 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Kaya & Toklu 

(2022) 

t-test, Correlational   Hypoglycaemia 

episode, HbA1c, 

dietary compliance, 

exercise, keeping BG 

in safe range before 

exercise, getting BG 

measure before 

exercise, getting BG 

during exercise, 

consuming food 

regardless of BG 

before exercise, 

keeping carbohydrate 

containing food near 

during exercise, 

reducing insulin 

regardless of re-

exercise BG, CHFS-B 

 

Clinical variables 

Missing meal (yes vs 

no): 33.87 (10.68) vs 

(30.01 (10.48)* 

Exercise (yes vs no): 

33.93 (11.77) vs 29.94 

(9)* 

 

Reduce bolus 

regardless of pre-

exercise BG level (yes 

vs no): 35.64 (12.80) 

vs (31.09 (9.93)* 

Number of 

hypoglycaemic 

episodes: r=.25** 

 

Roberts et al. 

(2020) 

 

Correlational, t-test  Age HbA1C None 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Tumini et al. 

(2021) 

Correlations Quality of life; 

Diabetes specific 

quality of life; Parent 

FoH 

  Psychosocial variables 

Diabetes specific 

quality of life: r = -

.50*** 

Quality of life: r = -

.17*;  

 

Parent FoH (behaviour 

subscale): r=.17* 

 

Viaene et al. 

(2017) 

Correlational Parent FoH; Parenting 

stress 

  None 

Multivariate analysis  

Gonder-Frederick 

et al. (2006) 

Multivariate linear 

regression 

Anxiety  Gender Frequency of severe 

hypoglycaemia, mild 

hypoglycaemia and 

experiencing 

hypoglycaemia alone, 

experiences relating to  

hypoglycaemia. 

Clinical variables 

Frequency of Severe 

Hypoglycaemia: 

R2=.22**  

 

Psychosocial variables 

CYP anxiety R2 = 

.23** 

 

Jurgen et al. 

(2020) 

Mediation analysis   SES, race, age, gender HbA1c, Adherence Clinical variables  

Indirect effect of FoH 

on HbA1c through 

adherence: B= -.09, SE 

= .04* 
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Author (year) Analysis Independent Variables Main Findings  

Psychosocial  Demographic Clinical   

Reid et al. (2023) Multivariate linear 

regression  

 Food insecurity parent 

education, household 

education, health 

insurance 

 

diabetes medication 

regimen, CGM. 

None 

Viaene et al. 

(2017) 

MANCOVA,  

Mediation analysis  

Parent FoH; Parenting 

stress 

Gender, parent 

gender, age, time 

since diagnosis  

Time since diagnosis None 

Note. CGM = continuous glucose monitoring; SES = socioeconomic status  
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Discussion 

 

 

 This systematic review narratively synthesised the findings of 19 studies reporting 

demographic, clinical, and psychosocial correlates or predictors of FoH in CYP with T1DM. 

While a large range of variables were examined across individual studies, few factors were 

consistently analysed, meaning that conclusions are tentative. However, there were some 

variables that were more consistently measured across studies and for which more firm 

conclusions can be drawn regarding their association with FoH. These include HbA1c levels, 

diabetes duration, frequency of hypoglycaemia, method of insulin delivery, method of blood 

glucose monitoring, hypoglycaemia worry and behaviour, CYPs’ symptoms of anxiety and 

parents’ mental health difficulties.  

Of the seven studies which looked at HbA1c and FoH, only one found an association 

with hypoglycaemia worry, with a near negligible effect size (Roberts et al., 2020). This paper 

had a much larger sample size compared to the papers which did not find significant results. 

Large sample sizes can lead to marginal effect sizes being identified as statistically significant 

which can lead to results being wrongly interpreted as clinically significant (Andrade, 2020). 

Therefore, taken together the results suggest that HbA1c levels and FoH are largely 

independent. This is in line with the adult literature which reports little evidence of a 

relationship between HbA1c and FoH (Schmidt et al., 2020). Across the six studies that looked 

at associations between method of insulin delivery and FoH (Al Hayek et al., 2015; Jabbour & 

Bragazzi, 2021; Jurgen et al., 2020; Shepard et al. 2014; O’Donnell et al., 2021; Reid et al., 

2023), only two found a relationship, with lower hypoglycaemia worry (Al Hayek et al., 2015) 

and lower hypoglycaemia behaviour (O’Donnell et al., 2022) each associated with pump use. 

Again, the larger sample sizes and small effect sizes should be noted in the studies which found 

significant results and might explain the significant results. Similarly, only one of four studies 

found an association between hypoglycaemia behaviour and total FoH (Jabbour & Bragzzi, 
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2021). Collectively, these findings suggest that FoH occurs largely independently method of 

monitoring or maintaining BG levels. As reviewing HbA1c and associated treatment modalities 

is a primary focus of medical monitoring, there is need for more research in this area to 

ascertain the relationship, if any, between treatment type, glucose control and FoH.  

Longer duration of diabetes was related to greater hypoglycaemia behaviour in both 

studies (Al Hayek et al., 2015; Shepard et al., 2014). Longer duration of diabetes is associated 

with higher HbA1c in CYP (Hanberger et al., 2008) and might lead to greater use of behaviours 

to avoid hypoglycaemia, However, as only one study looked at this, more evidence is required 

to substantiate this hypothesis. 

 Frequency of hypoglycaemia was significantly positively correlated with 

hypoglycaemia worry in all three studies that examined it (Coolen et al., 2001b; Gonder-

Frederick et al., 2006; Kamps et al., 2005). This is in line with adult populations whereby 

experiencing severe hypoglycaemia is associated with greater worry about hypoglycaemia 

(Coolen et al 2021a). However, results were less consistent for hypoglycaemia behaviour and 

total FoH. Two studies found a significant, negative correlation between frequency of 

hypoglycaemia and hypoglycaemia behaviour (Jabbour & Braggazi et al., 2021; Shepard et al., 

2014). However, frequency of hypoglycaemia did not independently predict hypoglycaemic 

behaviour in both studies that examined this relationship using multivariate statistics (Gonder-

Frederick et al., 2006; Kamps et al., 2005). Therefore, it might be assumed those who engage 

more in behaviours to avoid hypoglycaemia experience less hypoglycaemic episodes. While 

only one (Kaya & Toklu, 2022) of two papers reported a significant positive association 

between frequency of hypoglycaemic events and total FoH, multivariate analysis found 

frequency of severe hypoglycaemia was an independent predictor of total FoH (Gonder-

Frederick et al., 2006). This incongruence in results possibly is due to the differing associations 

with the two subscales, making interpretation of a total score more challenging. 
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 CYPs’ symptoms of anxiety were found to be positively correlated with hypoglycaemia 

worry in all six studies that reported on this (Al Hayek et al., 2015; Di Battista et al., 2009; 

Gonder-Frederick et al., 2006; Kamps & Varela, 2010; Kamps et al 2005; Shepard et al., 2014) 

and in all four papers that reported on total FoH (Di Battista; Gonder-Frederick et al., 2006; 

Kamps et al., 2005; Gonder-Frederick et al., 2006). This is in line with literature suggesting 

that having T1DM in CYP is associated with greater symptoms of anxiety (Baucom et al., 

2018; Gonalez et al., 2008; Maijidi et al., 2015), and fits with broader literature that confirms 

an association between anxiety and fear of recurrence in young people with cancer (Perri et al., 

2022; Yang et al., 2019). In contrast, there was little support for an association between anxiety 

and hypoglycaemia behaviour. Only two of six papers reported positive, but weak, associations 

with hypoglycaemia behaviour (Al Hayek et al., 2015; Kamps & Varela, 2010). Behaviours 

such as avoidance can reduce feelings of anxiety in the short-term (Lovibond et al., 2008) but 

leads to more chronic anxiety presentations long-term (Arnudova et al., 2017) which might 

explain these results. More research is warranted to understand these associations and 

associated implications for clinical practice.  

 Both papers which investigated the relationship between hypoglycaemia worry and 

behaviour found a positive association (Kayla & Toklu, 2022; O’Donnell et al., 2021) which 

tentatively indicates that worry and engagement in more behaviours to avoid low, or maintain 

high, BG levels are related. This is in line with literature that anxiety impacts negatively on 

CYPs’ diabetes management, coping behaviours and glycaemic control (Anderson et al., 2002; 

Rechenberg, Whittemore & Grey, 2017). Prospective research on the relationship between 

anxiety and engagement in maladaptive coping behaviours would be beneficial to understand 

this relationship and determine antecedence.   

 Both papers which looked at parents’ anxiety and CYPs’ hypoglycaemia worry found 

a positive association (Gonder-Frederick et al., 2006; Shepard et al., 2014). While there is not 



 74 

conclusive evidence, this is in line with literature that parents’ anxiety impacts negatively on 

their children’s diabetes management and mental health (Bassi et al., 2020). Further research 

is needed to understand the relationship between parents’ and CYPs’ FoH, including temporal 

and dyadic relationships and processes.  

Similarly, both papers that looked at quality of life found increased FoH was negatively 

associated with general and diabetes-specific quality of life (Johnson et al, 2013; Tumini et al., 

2021). Although this is in line with evidence of the impact of having T1DM in CYP on disease-

specific quality of life (Nieuwesteeg et al., 2012), further research is needed before conclusions 

can be drawn.  

There were several factors which were found to be associated with FoH but only tested 

in one study so while there is weak evidence to indicate a relationship, further research is 

warranted. These include self-efficacy for diabetes (Amiri et al., 2015), CYPs’ symptoms of 

depression (Jurgen et al., 2020) and parents’ symptoms of depression (Shepard et al., 2014).  

 

Limitations  

 Whilst this is the first review to systematically examine correlates and predictors of 

FoH in CYP with T1DM, only published papers written in English were included in this review 

so there may be papers within the grey literature or written in other languages which have been 

excluded, thus introducing publication or language/cultural bias. The bias for publishing 

significant results is well documented, meaning that non-significant findings are likely left in 

the unpublished (grey literature) sphere; which is noted as having implications for conclusions 

drawn when excluding this literature (Winters & Weir, 2017). Therefore, caution must be taken 

when drawing conclusions from the findings of this review and future research should include 

endeavour to include grey literature. Only quantitative studies were included as the aim was to 

explore associated factors relating to FoH. While this was appropriate in relation to the aim, 
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including qualitative research may have strengthened the findings and added contextual 

understanding.   

 

Recommendations for Future Research 

Whilst several variables have been investigated in relation to FoH, across 19 studies, 

few were examined in multiple papers and most examined relationships only cross-sectionally. 

This means that whilst tentative conclusions can be drawn, further research is required to 

determine more conclusive relationships between variables, including temporal precedence.  

It is of note that the participants included in the studies, on average, had low to moderate 

levels of FoH which may have impacted on the results. In future research, it would be beneficial 

to understand factors associated with clinically significant levels of FoH, and to further explore 

the relationship between hypoglycaemia worry and behaviour, as well as overall FoH. There is 

a lack of representation in the included studies of participants from marginalised ethnic groups 

or low-income countries. There is an acknowledged publication bias in research towards more 

privileged groups (Henrich et al., 2010) and it is important that future research endeavours to 

explore FoH in marginalised groups, especially given evidence of health inequalities within 

diabetes (Marmot, 2010). Half of the papers included had moderate to significant risk of bias 

and it is important that future studies have greater methodological rigour to improve the 

evidence-base.    

No papers investigated FoH in relation to psychological theory that underpins 

therapeutic models. There is currently limited evidence for underpinning theories to explain 

distress in CYP with T1DM and consequently, limited evidence for models of therapy for this 

population (Kanapathy & Bogle, 2017; Sansom-Daly et al., 2012; Winkley et al., 2006). 

Therefore, further understanding of FoH might help to understand the experience of CYP with 

T1DM and the association between T1DM, anxiety and depression, and FoH (Bernstein et al., 
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2013; Buchberger et al., 2016). Further research would support the evidence-base to inform 

intervention studies to identify therapies that are most suitable and effective for this population. 

 

Clinical Implications  

While firm conclusions cannot be drawn, there is tentative evidence that HbA1c is not 

associated with FoH and possible evidence that hypoglycaemia worry is associated with 

psychosocial factors such as increased use of maladaptive behaviours relating to 

hypoglycaemia (e.g. hypoglycaemia behaviour), symptoms of anxiety both in CYP and their 

parents, and reduced quality of life. It is therefore important that clinicians explore FoH with 

patients, particularly worry associated with hypoglycaemia, even if there is evidence of good 

glycaemic control. There is possible evidence that those who have more episodes of 

hypoglycaemia may experience greater FoH and further research is needed to ascertain if this 

could be a clinical indicator of increased FoH. Support from clinical psychology in paediatric 

care is important at multiple levels: in multidisciplinary meetings, in professional consultation 

and clinical supervision with medical and nursing staff, and via one to one support with CYP 

and their families. By working across these levels, clinical psychologists can support teams to 

recognise when CYP might be experiencing FoH and can educate on the possible implications 

of this and need to monitor CYPs’ mental health, given the evidence of comorbidity of mental 

health problems in CYP with T1DM and the implications this can have for treatment and 

management.  
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Journey of the Thesis  

 

 

 Research is seldom a straight-forward process. The finalised and pristine, published 

journal outcome rarely shows the journey and process of getting to that point. Reflexivity is 

reflecting on the research process while critically evaluating the researcher’s role within this; 

recognising the researcher’s own values and beliefs and how this shapes the research (Green 

& Thorogood, 2018). This allows researchers to consider how the way they understand the 

world is influenced by the research they do, and how the research they do impacts on their view 

of the world (Wilkinson, 1988). While there is emphasis and value placed on reflection and 

reflexivity in qualitative research, there is little space called for this within quantitative 

research. Jamieson, Govaart & Pownall (2023) consider that perhaps the power of quantitative 

research comes from the belief that it is free from bias and research influences due to the 

perceived objectivity of statistics and figures. Therefore, bringing reflexivity into this arena 

feels like it weakens what is thought be a robust and gold-standard methodology. Conducting 

research, especially in sensitive areas, is said to have emotional impacts on researchers which 

is important to highlight throughout the process (Ryan & Golder, 2006). The way we conduct 

research from the gaps in the literature we see, the questions we pose, the way me make sense 

of data to the limitations and conclusions we come to, all have bias behind them (Jamieson et 

al., 2023).  

 

Research often drives change in policy and practice and these changes often impact on 

those in society who are most disadvantaged and disempowered. Considering that those who 

conduct research are predominantly from the most privileged groups, it is important to consider 

the process and reflect on this within quantitative research (Jamieson et al., 2023). For these 

reasons, I think it is important for me to use this chapter to reflect on the journey of this research 

project and my role within this. 
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The Original Study  

 

Originally, the empirical design was the same as is outlined in the empirical chapter of this 

paper but with an adolescent population. For reference, this is an online, cross-sectional design. 

Due to ethics around parental consent and covid-19 restrictions, recruitment for the study was 

primarily through letters sent to patients at Alder Hey Children’s Hospital who met the 

inclusion criteria. These letters were addressed to parents if the young person was aged 12-15, 

and to the young person themselves if they were 16-18. It was not possible at the time of the 

study to be present at clinics due to covid-19 restrictions, many of which were running virtually 

to protect this vulnerable population. Online platforms such as Twitter and closed Facebook 

groups were utilised to attempt to recruit participants. In the four months it was live, there was 

a 1% uptake of those contacted through Alder Hey hospital. On reflection, many of these forms 

of recruitment predominantly target parents rather than the young people directly, which may 

not have been the case had recruiting in person at clinics been possible.  

 

Reflection and Decision to Change  

  

 Throughout the development of the original study, I was lucky to have input from 

young people who were part of the Experts by Experience group, GenerationR at Alder Hey 

Children’s Hospital. They provided support with the original design and also offered a 

reflective space for me to share the difficulties in recruitment. They shared disappointment that 

the study had not had more success with recruitment, as they shared their passion that there 

were more interventions available to young people with chronic health conditions which are 

co-produced by young people and research based specifically on young people’s experiences. 

Anecdotally, the group shared their reflections on the amount of pressure they felt throughout 

the pandemic to perform at school while feeling isolated and sadness for experiences they 

missed out on, which was likely to impact on recruitment. GenerationR offered the advice that 
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they felt that they struggled to engage with long written information, especially in the new era 

of tik tok and 30 second videos. They suggested adjusting research in a way that engaged young 

people, presenting it in a format they were used to, such as short videos.  

 

The decision was made as a research team that given the timeframe of the Doctorate in 

Clinical Psychology, the project would be amended to recruit from an adult population. This 

has led me to reflect on the points made by Jamieson et al. (2023): that I am not representative 

of the population I felt pulled to engage in research. Ultimately, I had the goal to add to the 

evidence base and make meaningful change to the psychological support available to young 

people with T1DM. I do not have the lived experience of being an adolescent with T1DM and 

living through the current time. While there are skills and educational attainment which merit 

me with the credentials to be able to conduct research, I have to consider the limits that this 

brings in terms of not being representative of the population I seek to recruit and understand.  

Perhaps in a perfect scenario, I might have pursued this project for longer, found ways to 

increase involvement of young people in the development of the project and researched ways 

to increase recruitment. However, it is important to reflect on the real life pressures of the 

research world. Pressures such as Universities pushing for academic staff to publish increased 

amounts of papers to increase revenue, which is arguably deemed of more value that the rigor 

of the research itself and much of research being mandatory as part of fulfilment of academic 

attainment. As pressure from universities for their staff to publish increases, so does the bias 

of the research (Fanelli, 2010) and publication pressure increases fabricating, falsifying or 

plagiarizing in research (Tijdink, Verbeke & Smulders, 2014). Such pressures perhaps do not 

offer time and resource to encourage the most meaningful, bottom-up research. I acknowledge 

the added pressure of fulfilling this research in a manageable timeframe and the impact this 

had on the decision to change to an adult population that was more likely to enable the 
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completion of this piece of work. As a research team we have endeavoured to keep the voice 

of young people present by reflecting on the process and the barriers of the original study and 

by looking at the experience of T1DM across the lifespan in this thesis as a whole, with a 

systematic review focussing on children and young people.  
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Chapter 3: Empirical Study 

 The Role of Metacognitive Beliefs and Self-Compassion in Anxiety and Depression for 

Adults who have Diabetes 
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Abstract 

 

 Introduction Diabetes is associated with mental health difficulties such as anxiety and 

depression which can impact negatively on diabetes-related health outcomes and quality of 

life. This cross-sectional study examined associations between anxiety, depression, self-

compassion, metacognitive beliefs, rumination and worry in adults with diabetes. Method 

Adults (aged 18 years and over) with a self-confirmed diagnosis of diabetes and proficiency in 

English completed self-report measures assessing anxiety, depression, self-compassion, 

metacognitive beliefs, rumination and worry. Results A total of 257 participants were included. 

Metacognitive beliefs, worry and rumination explained additional variance in anxiety and 

depression, after controlling for clinical and demographic variables. Worry and rumination 

fully mediated the relationship between positive metacognitive beliefs and anxiety and 

depression and partially mediated the relationship between negative metacognitive beliefs and 

anxiety and depression. Self-compassion did not explain additional variance in anxiety or 

depression after accounting for demographic and clinical variables and worry and rumination, 

respectively. Conclusion The metacognitive model may provide an appropriate theoretical 

framework for understanding distress experienced by adults with diabetes. Longitudinal 

research is needed to fully test this model.   
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Introduction 
 

The number of people living with diabetes in the UK is rising; 3.9 million people lived 

with the condition in 2019, predicted to rise to 5.3 million by 2025 (Diabetes UK, 2019). There 

are seven types of diabetes; 90% of those with Diabetes have Type 2 diabetes, 8% have Type 

1 diabetes and 2% have other types (Diabetes UK, accessed 2022). Adults with a diagnosis of 

diabetes often experience comorbid depression and anxiety (Collins, Corcoran & Perry, 2009) 

which can have a negative impact on glycaemic control (Anderson et al., 2002; Ducat, 

Philipson & Anderson, 2014; Indelicato et al., 2017). Maintaining glycaemic control is 

essential to avoid long-term negative health outcomes such as diabetic retinopathy and 

nephropathy (Nordwall et al., 2009).  

The National Institute for Health and Care Excellence (NICE) recommends Cognitive 

Behavioural Therapy (CBT) as a first-line treatment for depression in adults with long-term 

physical health conditions (NICE, 2009). There are no specific guidelines for adults with 

physical health conditions who also experience anxiety; however, for adults who experience 

Generalised Anxiety Disorder, NICE guidelines recommend CBT for those who do not benefit 

from lower level interventions such as guided self-help (National Institute for Health Care 

Excellence, 2011). Meta-analysis has shown the limited efficacy of current psychological 

interventions such as CBT for individuals with diabetes (Mather et al., 2022). Therefore, while 

it is important there is further research into CBT, it may be that not everyone would benefit 

from CBT and it is important that there are a variety of models represented in the research 

literature. Diabetes distress is often characterised by worries relating to the management of the 

condition, fear of hypoglycaemia, the long-term implications of having diabetes or feeling 

angry or frustrated at having the diagnosis (Dennick, Sturt & Speight, 2017; Cox et al., 1987; 

Polonsky et al., 2015). Considering this, two such models which may add to understanding of 

anxiety and depression in those who have diabetes include the Self-Regulatory Executive 
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Function (S-REF; Wells & Matthews,1994) model, which underpins Metacognitive Therapy 

(MCT; Wells, 2009), and the self-compassion model (Neff, 2003a), which informs 

Compassion Focused Therapy (CFT; Gilbert 2009).  

 

Self-Regulatory Executive Function Model  

The S-REF model proposes that the way in which a person thinks about their thoughts 

is linked to emotional distress (Wells & Mathews, 1994). These beliefs are termed 

metacognitive beliefs and they determine how a person manages deals with commonly-

occurring negative thoughts and feelings and attributes meaning to their thoughts. Of particular 

importance is a response style called the Cognitive Attentional Syndrome (CAS; Wells & 

Matthews, 1994). The CAS consists of three elements: rumination or worry, threat monitoring 

and maladaptive coping strategies (Wells & Matthews, 1994). Maladaptive metacognitive 

beliefs activate and maintain the CAS and continual activation can lead to emotional distress. 

Positive metacognitive beliefs about the CAS (e.g. “worrying about my blood glucose levels 

helps keep me safe”) are theorised to indirectly lead to and maintain emotional distress as 

individuals are more likely to continually respond to thoughts with unhelpful thinking styles, 

due to the belief they are beneficial. Similarly, negative metacognitive beliefs of the CAS (e.g. 

“my worrying is uncontrollable”) are hypothesized to both directly and indirectly lead to 

emotional distress due to the distress of perceiving no control of thoughts and/or a reluctance 

to reduce engagement with negative thoughts due to belief that they cannot be controlled (Wells 

& Matthews 1994). By contrast to CBT, the associated therapy, MCT, does not focus on 

challenging and changing negative thoughts, but rather focuses on changing the metacognitive 

beliefs that guide responses to these thoughts. As such, MCT may form a more applicable 

model for understanding and treating distress experienced by people with chronic health 
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conditions where many of the worries are realistic and rational but the meaning attributed to 

the process of worrying (metacognitive beliefs) might be problematic (McPhillips et al., 2019).  

Empirical studies support the utility of the S-REF model in understanding distress; 

metacognitive beliefs are associated with anxiety and depression in several physical health 

conditions, including multiple sclerosis (Heffer-Rahn & Fisher, 2018), cancer (Anderson et al., 

2019; Cook et al., 2015), epilepsy (Fisher & Noble, 2017), cardiac conditions (Anderson et al., 

2019) and diabetes (Purewal & Fisher, 2018; Cherry et al., 2023). Further, a systematic review 

indicated that metacognitive beliefs are positively associated with anxiety, depression and 

quality of life in adults with a range of chronic health conditions (Capobianco et al., 2020). A 

systematic review found medium to large effect sizes in favour of MCT in treating general 

mental health difficulties in comparison to CBT (Normann & Morina, 2018) but the efficacy 

of MCT for adults with diabetes is yet to be established.  

 

Self-Compassion   

Neff’s self-compassion model has three components: self-kindness, common humanity 

and mindfulness (Neff, 2003a). Self-compassion is an attitude directed towards the self that 

protects against self-judgement, isolation, and rumination. Feelings of loneliness in adults with 

diabetes are associated with poorer blood glucose control (Kobos et al., 2020); it could be 

hypothesized that elements of the self-compassion model such as common humanity (the 

recognition that flaws or difficulties are shared experience of humanity and not yours alone) 

are less likely to be part of the experience of individuals who have a chronic health condition 

who feel more isolated in their experience. Higher levels of self-compassion are associated 

with greater levels of well-being and ability to self-manage physical illness and injury (Neff, 

2011; Terry & Leary, 2011). Adults with chronic health conditions who are more self-

compassionate have better and more adaptive coping strategies (Sirois, Molnar & Hirsch, 
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2015). Self-compassion is negatively associated with anxiety and depression in adults with 

chronic health conditions, such as: diabetes (Ferrari, Dal Cin & Steel, 2017; Friis et al., 2015), 

epilepsy (Baker, Caswell & Eccles, 2019) and cancer (Brown et al., 2020; Gillanders et al., 

2015; Pinto-Gouveia et al., 2014; Przezdziecki et al., 2013), with worry and excessive 

rumination mediating relationships between self-compassion and anxiety and depression in 

adults with cancer (Brown et al., 2020). The associated therapy, CFT (Gilbert, 2009), 

conceptualises three emotion-regulation systems, named the threat, drive and soothe systems 

(Gilbert, 2009). The threat system denotes the emotions and behaviours relating to recognising 

and responding to threats. The drive system relates to the motivation and reward in seeking out 

goals, and the soothe system encompasses recovery and contentment when the threat and drive 

systems are not activated. Imbalance in the systems is theorised to be associated with lower 

self-compassion and higher levels of anxiety and depression. CFT aims to support people to 

increase their self-compassion which balances out the three systems thereby reducing 

symptoms of anxiety and depression. A systematic review found therapies which focus on 

increasing self-compassion in those who have chronic health conditions are effective in 

increasing self-compassion and reducing anxiety and depression (Ferrari et al., 2019; Kilic et 

al., 2022). However, as with MCT, the efficacy of CFT for adults with diabetes is not well-

established.  

 

Current Study 

Both MCT and CFT have the potential to be effective interventions for anxiety and 

depression in adults with diabetes. Rumination and worry are key components of each model 

involved in the activation and maintenance of the CAS (S-REF model, Wells & Matthews, 

1994) and the threat system (self-compassion model, Gilbert, 2009). Worry generates greater 

anxiety, and rumination is associated with greater depression (Calmes & Roberts, 2007; 



 97 

McLaughlin, Borkovec & Sibava, 2007). Therefore, worry and rumination could plausibly 

mediate relationships between metacognitive beliefs and self-compassion, and depression and 

anxiety. The mediating role of rumination in the relationship between metacognitive beliefs 

and depression and anxiety has been observed for people with diabetes (Cherry et al., 2023) 

and the mediating role of worry and rumination in the relationship between self-compassion 

and anxiety and depression for those who have cancer (Brown et al., 2020).  However, no study 

has examined and compared these relationships in adults with diabetes. The current study is 

the first to explore whether metacognitive beliefs and self-compassion each separately 

contribute to anxiety and depression in people living with diabetes, and the potential mediating 

role of worry and rumination, respectively, and thus represents an important step in establishing 

whether one or both models hold utility for adults with diabetes. 

 

Hypotheses  

1. Self-compassion will be negatively correlated with worry, rumination, anxiety and 

depression.  

2. Metacognitive beliefs will be positively correlated with worry, rumination, anxiety and 

depression. 

3. Worry and rumination will be positively correlated with anxiety and depression. 

4. Self-compassion and metacognitive beliefs will each account for a significant amount 

of variance in anxiety and depression after controlling for demographic and clinical 

covariates and worry and rumination, respectively. 

5. The relationship between both metacognitive beliefs and self-compassion and 

anxiety/depression will be mediated by worry/rumination.   

 

Method 

 

Ethical Approval 
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 Ethical approval was sought from the University of Liverpool (Appendix III and IV) 

prior to the study commencing.  

 

Study Design  

 

 A cross-sectional survey design was used. Experts by experience from the Liverpool 

University Experts by Experience group supported with the materials and procedure by 

providing feedback on all the materials and trialling the online process of participating.  

 

Participants and Procedure 

 

 A self-selecting sample of adults (aged 18 years and over) with a self-confirmed 

diagnosis of diabetes and proficiency in English were recruited. Participants were ineligible if 

they did not self-identify as speaking English sufficiently to consent to the study, were under 

18, did not self-report a diagnosis of diabetes or self-identified as having gestational diabetes. 

Participants were recruited via the volunteer research database Research for the Future 

(https://www.researchforthefuture.org/) who advertised on their social media platforms and 

sent individual invites to those on their database who met the research criteria (Appendix V). 

Interested participants were directed to a link to Qualtrics where they could access the 

Participant Information Sheet and consent forms. All participants were required to read the 

information sheet (Appendix VI) and complete the consent form (Appendix VII) before they 

could access the questionnaires. Participants completed seven measures. On completion of the 

study participants were offered the opportunity to enter a prize draw for one of four £50 

One4All vouchers and shown the debriefing sheet (Appendix VIII).  
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Measures  

Self-Compassion  

 

Self-compassion was assessed using the Self-Compassion Scale (SCS; Neff, 2003b; 

Appendix IX), a 26-item scale containing six subscales. These are self-kindness, common 

humanity, mindfulness and their respective negative opposite items, self-judgement, isolation 

and over-identification. Participants were asked to rate each item on a 5-point Likert scale with 

responses ranging from 1 (almost never) to 5 (Almost always). The subscales of self-kindness 

and self-judgment have scores ranging from 5 to 25. The remaining four subscales range in 

scores from 4 to 20. Subscale scores are calculated as means, with higher scores indicating 

greater self-compassion. Only the three positive subscale scores (self-kindness, mindfulness 

and common humanity) were used in analyses as the negative self-compassion items assess 

similar constructs to anxiety, depression, worry and rumination (e.g. ‘when I fail at something 

important to me I become consumed by feelings of inadequacy’), and previous research has 

indicated that negative subscales are representative of pathology, rather than self-compassion 

(Muris & Petrocchi, 2017; Muris et al., 2018). The SCS is a reliable and valid scale in adults, 

the six subscales evidence good internal reliability (Cronbach's α ranging from .75 to .81, Neff, 

2003b).  

Metacognitive Beliefs  

Metacognitive beliefs were assessed using the Metacognition Questionnaire – 30 

(MCQ-30; Wells and Cartwright-Hatton, 2004, Appendix X). Items are rated using a 4-point 

Likert scale from 1 (do not agree) to 4 (agree very much). There are five subscales: positive 

beliefs about worry (PMCBS), negative beliefs about the uncontrollability and dangerous 

nature of worry (NMCBS), cognitive confidence (CC), need to control thoughts (NC), and 

cognitive self-consciousness (CSC). Subscale scores range from 6 to 24, higher subscales 
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scores indicate greater conviction in metacognitive beliefs. The scale has good-excellent 

internal consistency (Cronbach’s coefficient alpha for subscales ranges from .72 - .93; Wells 

& Cartwright-Hatton, 2004).  

 

Worry 

Worry was assessed using the brief Penn State Worry Questionnaire (PSWQ), a 5-item 

self-report questionnaire (Topper et al., 2014, Appendix XI) which was developed from the 

original 16-item questionnaire (Meyer et al., 1990). Worry is assessed using a 5-point Likert-

scale with responses ranging from 1 (not at all typical of me) to 5 (very typical of me). Items 

are summed to provide a total score; higher overall scores indicate greater worry. The shorter 

scale correlates highly with the full version (r = .91-.94) and has good to excellent internal 

consistency (Cronbach’s coefficient alphas ranging from 0.84-0.91; Topper et al., 2014).  

 

Rumination 

 Rumination was assessed using the 5-item brief Ruminative Response Scale (RRS; 

Topper et al., 2014, Appendix XII). Each item assesses rumination using a 4-point Likert-scale 

with each response ranging from 1 (almost never) to 4 (almost always). Scores are summed, 

with higher overall scores indicating greater rumination. The brief RRS correlates highly with 

the full version (r=.88-.91) and has acceptable to good internal consistency (Cronbach’s 

coefficient alphas ranging from 0.78-0.81; Topper et al., 2014). 

 

Depression 

Depression was assessed using the Patient Health Questionnaire-9 (PHQ-9; Kroenke, 

Spitzer & Williams, 2001; Appendix XIII), a short 9-item questionnaire which assesses 

severity of depression as categorised by the Diagnostic and Statistical Manual of Mental 
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Disorders-IV (American Psychiatric Association, 1994). Respondents are asked to rate the 

presence of 9 core symptoms of depression within the last two weeks. Each item is rated on a 

4-point Likert scale with response options ranging from 0 (not at all) to 3 (nearly every day). 

Scores are summed to give a total score which ranges from 0 to 27 (higher score indicating 

more depressive symptoms). The PHQ-9 has excellent internal consistency (Cronbach’s 

coefficient alpha .89; Kroenke et al., 2001). 

 

Anxiety 

Anxiety was assessed using the Generalised Anxiety Disorder 7 scale (GAD-7, 

Appendix XIV), a short 7-item questionnaire which assesses the severity of symptoms of 

anxiety (Spitzer, Kroenke & Williams, 2006). Respondents are asked to consider how the 

bothered they have been by the statements provided over the last 2 weeks using a 4-point Likert 

scale. Scores can range from 0 to 21 (higher score indicating greater severity of anxiety 

symptoms) with each item being scored from 0 (not at all) to 3 (nearly every day). The GAD-

7 has excellent internal consistency (Cronbach’s coefficient alpha .92; Spitzer et al., 2006).  

 

Demographic Questionnaire  

Demographic information was assessed using a questionnaire developed for the 

purposes of this study, which asked participants to self-report their age, gender, diagnosis, time 

since diagnosis, comorbid diabetes related complications or conditions, socio-economic status 

(using postcode) mental health difficulties and previous/ current psychology input (Appendix 

XV).   

 

Statistical Analysis 
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Variables were first examined for normality, kurtosis and skewness. All the variables 

met criteria for normality other than the Positive Beliefs subscale of the MCQ-30 which 

showed skewness (1.115), and the PSWQ which showed kurtosis (-1.347). However, due to 

the large sample size, parametric tests were deemed appropriate (Piovesana et al., 2018). Data 

were screened and one participant was removed for stating they were awaiting confirmation of 

diabetes diagnosis.  

To address the first three hypotheses, correlations between variables were examined 

using Pearson’s correlation analyses. The fourth and fifth hypotheses were assessed using a 

series of hierarchical multiple linear regressions, with depression and anxiety as outcome 

variables and clinical and demographic covariates controlled for. Power analysis stipulates that 

166 participants would be required to adequately power a regression with 14 predictor variables 

(with power of 90%, alpha of .05 and medium effect size F = 0.15). In Step 1, demographic 

and clinical variables (age, gender, deprivation index, duration of diabetes, type of diabetes, 

prior mental health support, employment status and number of diabetes related complications) 

were entered; step 2 controlled for rumination (depression as outcome variable) or worry 

(anxiety as outcome variable); and step 3 controlled for MCQ-30 subscales (S-REF model) or 

SCS subscales (self-compassion model).  

Results 

 

In total, 389 participants accessed the online questionnaires. One participant was 

removed due to not self-reporting having a diagnosis of diabetes and 131 participants were 

removed as they did not complete any of the questionnaires. The remaining 257 participants 

were included in analysis, 236 of which completed all questionnaires.  

Table 1 illustrates a summary of the demographic and clinical characteristics of the 

participants who took part in the study. The numbers of participants reflect how many provided 

the information (e.g. 249 participants provided their age). The mean age of participants was 
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58.4 years (standard deviation [SD] 14.89) and most participants (89.9%) identified as White 

British. Approximately half (52.1%) of participants identified as female. Half (54.4%) of those 

who took part had type 2 diabetes, 44.4% had type 1 diabetes and 1.2% had another type. Mean 

duration of diabetes was 21.49 years. Majority of participants had mild symptoms of anxiety 

(68.8%) and minimal symptoms of depression (64.3%). A tenth (9.7%) had severe symptoms 

of anxiety and 4.6% had severe symptoms of depression. Those who were in employment 

accounted for 45.5% of participants and 54.9% had achieved degree level of education or 

above. Only 5.4% of participants reported having support from anyone else for their diabetes. 

Over two-thirds (71.7%) of participants reported other comorbid medical conditions and 52% 

reported no diabetes related conditions. Previous support with mental health, defined as either 

psychological therapy or psychotropic medication, was self-reported by 51.8% of participants.   

 

 

Table 1 

Demographic and clinical characteristics (n = 257) 

Demographic and clinical characteristic  n (%) unless otherwise 

stated 

Age (n = 249) Mean age, years (SD) 

 

58.45 (14.89) 

Gender identity (n = 257)  Female (including trans-

female) 

134 (52.1) 

Male (including trans-male) 118 (45.9) 

Non-binary 3 (1.2) 

Prefer not to say 2 (0.8) 

 

Ethnicity (n = 257) White British (English, 

Scottish, Welsh) 

231 (89.9) 

White Irish 5 (1.9) 

Asian 6 (2.3) 

Black 3 (1.2) 

Mixed/ multiple ethnicities: 

White and Black  

1 (0.4) 

Mixed/ Multiple ethnicities: 

White and Asian 

3 (1.2) 

Mixed/ Multiple ethnicities: 

any other 

1 (0.4) 
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Arab 2 (0.8) 

Other  1 (0.4) 

 

Relationship Status (n = 

255) 

Single/ never married 70 (27.5) 

Married/ civil partnership 

(including same sex) 

145 (56.9) 

Divorced 22 (8.6) 

Widowed 

 

18 (7.1) 

Employment (n = 253) In employment 115 (45.5) 

Not in employment 138 (55.5) 

 

Educational attainment (n 

= 253) 

 

Degree level or above  139 (54.9) 

Below degree level 

 

114 (45.1) 

Level of deprivation (n = 

245) 

Deprivation Index, mean (SD) 5.56 (3.07) 

Mean duration diabetes 

(n= 244) 

 

Years, mean (SD) 21.49 (16.37) 

Type of diabetes (n = 

257) 

Type 1 114 (44.4) 

Type 2 140 (54.5) 

Other 3 (1.2) 

 

Support with Diabetes 

from someone else (n 

=257) 

 

Yes 14 (5.4) 

No 243 (94.6) 

 

Number of Diabetes 

related complications (n = 

257) 

None 134 (52.1) 

1 74 (28.8) 

2 32 (12.5) 

3 11 (4.3) 

4 5 (1.9) 

5 1 (0.4) 

 

Comorbid medical 

conditions (n = 257) 

Yes 182 (71.7) 

 

 

Previous Mental Health 

Support (n = 257) 

Yes 133 (51.8) 

Anxiety symptoms (n = 

237) 

Minimal 163 (68.8) 

Mild 37 (15.6) 

Moderate 14 (5.9) 

Severe 23 (9.7) 

Depression symptoms (n 

= 238) 

Minimal 153 (64.3) 

Mild 40 (16.8) 

Moderate 22 (9.2) 

Moderately severe 12 (5) 

Severe 11 (4.6) 
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Note. Deprivation Index from Index of Multiple Deprivation, Ministry of Housing, 

Communities and Local Government (2019), scores range from 1-9 with 1 being most 

deprived and 9 being least deprived.   

 

 

Correlations  

 

Table 2 presents means, SDs and bivariate (Pearson) correlations among all 

independent and dependent variables. In support of hypothesis 1, all three SCS subscales were 

significantly negatively correlated with anxiety (r = -.239 to -.356, p<.001), depression (r = -

.277 to -.372, p<.001), worry (r = -.145, p<.05 to -.307, p<.001) and rumination (r = -.197 to -

.317, p<.001).  

With regard to the second hypothesis, all the MCQ-30 subscales were significantly, 

positively correlated with anxiety (r = .288 to .740, p<.001) but only four (CC, CSC, NMCBS 

and NC) were positively correlated with depression (r = .381 to .645, p<.001); PMCBS were 

not significantly correlated with depression (r = .106, p =.051). However, all MCQ-30 

subscales were positively correlated with rumination (r = .210 to .705, p<.001) and worry (r = 

.354 to .739, p<.001).  

In line with the third prediction, rumination and worry were positively correlated with 

anxiety and depression (r = .719 and .782, p<.001; r = .749 and .616, p<.001). 
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Table 2 

 

Descriptive statistics and intercorrelations between independent variables, mediator variables and depression (PHQ-9 scores) and anxiety 

(GAD-7 scores) 

 

 

 2 3 4 5 6 7 8 9 10 11 12 M SD 

1.GAD-7 .733** .749** .719** .406** .288** .409** .740** .498** -.320** -.239** -.356** 13.88 5.98 

2.PHQ-9  .616** .782** .468** .106 .381** .645** .541** -.372** -.277** -.366** 17.22 6.92 

3.PSWQ   .698** .354** .369** .437** .739** .456** -.277** -.145* -.307** 14.26 6.62 

4.RRS    .437** .210** .411** .705** .575** -.305** -.197** -317** 10.79 3.90 

5.CC     .128* .195** .440** .413** -.238** -.122** -.237** 11.11 4.57 

6.PMCBS      .375** .352** .358** .028 .046 .032 10.06 4.29 

7.CSC       .546** .463** .033 .021 .085 13.28 4.30 

8.NMBCS        .638** -.249** -.164** -.273** 11.65 4.87 

9.NC         -.193** -105 -.178** 10.36 3.80 

10.SK          .707** .761** 2.52 .92 

11.CH           .702** 2.82 1.04 

12.MF            2.92 .92 

Note. GAD-7 = Generalised Anxiety Disorder 7 Scale; PHQ-9 = Patient Health Questionnaire 9; PSWQ = Penn State Worry Questionnaire; RRS 

= Brief Ruminative Response Scale. MCQ-30 subscales: CC= Cognitive Confidence; PMBCS = Positive Metacognitive Beliefs; CSC = 

Cognitive Self-consciousness; NMBCS = Negative Metacognitive Beliefs; NC= Need to Control. SCS subscales: SK= Self-Kindness; CH = 

Common Humanity; MF = Mindfulness; M = mean, SD = standard deviation. 

**p<.001, *p<.05 
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Contribution of Self-Compassion to Anxiety and Depression 

 

 Table 3 shows two hierarchical regression models for anxiety and depression while 

controlling for sociodemographic and clinical variables and rumination and worry, 

respectively. Sociodemographic and clinical variables were included in Step 1; this step was 

significant for both anxiety (F = 8.63, df = 218, p<.001), accounting for 19.3% of the variance, 

and depression (F = 11.24, df = 216, p<.001), accounting for 25.8% of the variance. The 

independent predictors at this step for anxiety were deprivation index (β = -.161, p<.05), age 

(β = -.285, p<.05), past mental health support (β =-.243, p<.001). For the depression model, 

the independent predictors at this step were age (β = -.257, p<.05), number of diabetes related 

complications (β = .251, p<.001) and past mental health support (β = -.307, p <.001).  

Step 2 added worry and rumination to the models, respectively. This step was also 

significant for both models, accounting for 54.7% of the variance (F = 34.23, df = 218, p<.001) 

for anxiety, and 60.7% of the variance for depression (F = 43.37, df =216, p<.001). The 

independent predictors for the anxiety model at this step were number of diabetes related 

complications (β =.104, p<.05) and worry (β = .730, p<.001); number of diabetes related 

complications (β = .130, p<.05) was an independent predictor of depression.  

The final step added SCS subscale scores and was significant for both anxiety (F = 

26.84, df =218, p<.001), accounting for an additional 1.6% of the variance, and for depression 

(F = 34.06, df = 216, p<.001), accounting for an additional 1.8% of the variance. In the final 

model, there were one independent predictor for anxiety which was worry (β = .680, p<.001) 

and one independent predictor for depression, rumination (β =.674, p<.001).  
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Table 3 

Summary of Self-Compassion Hierarchical Regression Predicting Anxiety (GAD-7 Score) and Depression (PHQ-9 Score) 

Anxiety (GAD-7 score) Depression (PHQ-9 score) 

 Variable  ∆R2 Sig  Standardised 

βeta 

T Sig.  Variable  ∆R2 Sig  Standardised 

βeta 

T Sig.  

Step 

1 

 .193 <.001     .258 <.001    

Deprivation 

Index 

  -.161 -2.554 .011 Deprivation 

Index 

  -.107 -1.753 .081 

Age   -.285 -3.162 .002 Age   -.257 -2.965 .003 

Gender   .034 .519 .604 Gender   .078 1.239 .217 

Ethnicity   .045 .727 .468 Ethnicity   .091 1.523 .129 

Type of 

Diabetes 

  -.003 -.036 .971 Type of 

Diabetes 

  .100 1.243 .215 

Duration of 

diabetes 

  -.039 -.480 .632 Duration of 

diabetes 

  -.016 -.211 .833 

Number of 

diabetes related 

complications 

  .085 1.305 .193 Number of 

diabetes related 

complications 

  .251 3.997 <.001 

Past Mental 

Health support 

  -.243 -3.643 <.001 Past Mental 

Health support 

  -.307 -4.774 <.001 

Employment 

Status 

  .089 1.167 .244 Employment 

Status 

  .137 1.873 .062 

Step 

2 

 .547 <.001     .607 <.001    

Deprivation 

Index 

  -.039 -.815 .416 Deprivation 

Index 

  -.073 -1.635 .104 

Age   .002 .028 .978 Age   .035 .532 .595 

Gender   -.048 -.974 .331 Gender   .006 .129 .898 

Ethnicity   -.009 -.185 .854 Ethnicity   .012 .274 .784 

Type of 

Diabetes 

  .010 .153 .878 Type of 

Diabetes 

  .049 .834 .405 
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Anxiety (GAD-7 score) Depression (PHQ-9 score) 

 Variable  ∆R2 Sig  Standardised 

βeta 

T Sig.  Variable  ∆R2 Sig  Standardised 

βeta 

T Sig.  

Duration of 

diabetes 

  -.110 -1.812 .071 Duration of 

diabetes 

  -.051 -.907 .366 

Number of 

diabetes related 

complications 

  .104 2.119 .035 Number of 

diabetes related 

complications 

  .130 2.801 .006 

Past Mental 

Health support 

  -.023 -.441 .660 Past Mental 

Health support 

  -.064 -1.278 .203 

Employment 

Status 

  -.037 -.642 .521 Employment 

Status 

  -.001 -.027 .978 

PSWQ   .730 12.839 <.001 RRS   .725 13.605 <.001 

Step 

3 

 .563 <.001     .625 <.001    

Deprivation 

Index 

  -.036 -.760 .448 Deprivation 

Index 

  -.064 -1.481 .140 

Age   .022 .310 .757 Age   .054 .826 .410 

Gender   -.040 -.806 .421 Gender   .026 .558 .577 

Ethnicity   .003 .054 .957 Ethnicity    .021 .488 .626 

Type of 

Diabetes 

  -.106 -1.783 .076 Type of 

Diabetes 

  .046 .808 .420 

Duration of 

diabetes 

  -.106 -1.783 .076 Duration of 

diabetes 

  -.050 -.909 .365 

Number of 

diabetes related 

complications 

  .098 2.025 .044 Number of 

diabetes related 

complications 

  .138 3.022 .003 

Past Mental 

Health support 

  -.022 -.423 .672 Past Mental 

Health support 

  -.072 -1.470 .143 

Employment 

Status 

  -.074 -1.265 .207 Employment 

Status 

  -.024 -.447 .656 

PSWQ   .680 11.561 <.001 RRS   .674 12.378 <.001 

SCS-MF   -.096 -1.226 .221 SCS-MF   .001 .013 .492 
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Anxiety (GAD-7 score) Depression (PHQ-9 score) 

 Variable  ∆R2 Sig  Standardised 

βeta 

T Sig.  Variable  ∆R2 Sig  Standardised 

βeta 

T Sig.  

SCS-CH   -.030 -.437 .662 SCS-CH   .044 -.688 .492 

SCS-SK   -.046 -.599 .550 SCS-SK   -.127 -1.782 .076 

Note. GAD-7 = Generalised Anxiety Disorder 7 Scale ; PSWQ = Penn State Worry Questionnaire; RRS = Brief Ruminative Response Scale; 

SCS subscales: SK= Self-Kindness; CH = Common Humanity; MF = Mindfulness.  
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Contribution of Metacognitive Beliefs to Anxiety and Depression   

  

Table 4 shows results from the two hierarchical regression models for anxiety and 

depression while controlling for sociodemographic and clinical variable and worry. Step 1 and 

2 of the regression are the same as are show in Table 3 and the results are outlined in the self-

compassion section above.  

 The final step added the MCQ-30 subscale scores and was significant for both the 

anxiety model (F = 28.302, df = 218, p<.001), accounting for an additional 6.9% of the 

variance, and for the depression model (F = 32.228, df = 216, p<.001), accounting for an 

additional 4.5% of the variance. In the final model, there were three independent predictors of 

anxiety: duration of diabetes (β = -.113, p<.05), worry (β = .430, p<.001) and NMCBS (β 

=.357, p<.001), and four of depression: number of diabetes related complications (β = .127, 

p<.05), rumination (β =.487, p<.001), PMCBS (β = -.111, p<.05) and NMCBS (β =.206, 

p<.05).
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Table 4 

 

Summary of Metacognitive Beliefs Hierarchical Regression Predicting Anxiety (GAD-7 

Score) and Depression (PHQ-9 Score) 

 

   Anxiety (GAD-7 score)   Depression (PHQ-9 

score)  

 Variable  ∆

R2 

Sig  Standar

dised 

βeta 

T Sig

.  

Variable

  

∆

R2 

Sig  Standar

dised 

βeta 

T Sig

.  

St

ep 

1 

 .1

93 

<.0

01 

    .2

58 

<.0

01 

   

Depriva

tion 

Index 

  -.161 -

2.5

54 

.01

1 

Depriva

tion 

Index 

  -.107 -

1.7

53 

.08

1 

Age   -.285 -

3.1

62 

.00

2 

Age   -.257 -

2.9

65 

.00

3 

Gender   .034 .51

9 

.60

4 

Gender   .078 1.2

39 

.21

7 

Ethnicit

y 

  .045 .72

7 

.46

8 

Ethnicit

y 

  .091 1.5

23 

.12

9 

Type of 

Diabete

s 

  -.003 -

.03

6 

.97

1 

Type of 

Diabete

s 

  .100 1.2

43 

.21

5 

Duratio

n of 

diabetes 

  -.039 -

.48

0 

.63

2 

Duratio

n of 

diabetes 

  -.016 -

.21

1 

.83

3 

Number 

of 

diabetes 

related 

complic

ations 

  .085 1.3

05 

.19

3 

Number 

of 

diabetes 

related 

complic

ations 

  .251 3.9

97 

<.0

01 

Past 

Mental 

Health 

support 

  -.243 -

3.6

43 

<.0

01 

Past 

Mental 

Health 

support 

  -.307 -

4.7

74 

<.0

01 

Employ

ment 

Status 

  .089 1.1

67 

.24

4 

Employ

ment 

Status 

  .137 1.8

73 

.06

2 

St

ep 

2 

 .5

47 

<.0

01 

    .6

07 

<.0

01 

   

Depriva

tion 

Index 

  -.039 -

.81

5 

.41

6 

Depriva

tion 

Index 

  -.073 -

1.6

35 

.10

4 

Age   .002 .02

8 

.97

8 

Age   .035 .53

2 

.59

5 
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   Anxiety (GAD-7 score)   Depression (PHQ-9 

score)  

 Variable  ∆

R2 

Sig  Standar

dised 

βeta 

T Sig

.  

Variable

  

∆

R2 

Sig  Standar

dised 

βeta 

T Sig

.  

Gender   -.048 -

.97

4 

.33

1 

Gender   .006 .12

9 

.89

8 

Ethnicit

y  

  -.009 -

.18

5 

.85

4 

Ethnicit

y  

  .012 .27

4 

.78

4 

Type of 

Diabete

s 

  .010 .15

3 

.87

8 

Type of 

Diabete

s 

  .049 .83

4 

.40

5 

Duratio

n of 

diabetes 

  -.110 -

1.8

12 

.07

1 

Duratio

n of 

diabetes 

  -.051 -

.90

7 

.36

6 

Number 

of 

diabetes 

related 

complic

ations 

  .104 2.1

19 

.03

5 

Number 

of 

diabetes 

related 

complic

ations 

  .130 2.8

01 

.00

6 

Past 

Mental 

Health 

support 

  -.023 -

.44

1 

.66

0 

Past 

Mental 

Health 

support 

  -.064 -

1.2

78 

.20

3 

Employ

ment 

Status 

  -.037 -

.64

2 

.52

1 

Employ

ment 

Status 

  -.001 -

.02

7 

.97

8 

PSWQ   .730 12.

839 

<.0

01 

RRS   .725 13.

605 

<.0

01 

St

ep 

3 

 .6

16 

<.0

01 

    .6

52 

<.0

01 

   

Depriva

tion 

Index 

  -.041 -

.91

2 

.36

3 

Depriva

tion 

Index 

  -.043 -

1.0

08 

.31

5 

Age   .034 .52

1 

.60

3 

Age   .051 .81

3 

.41

7 

Gender   .015 .33

0 

.74

2 

Gender   .058 1.2

88 

.19

9 

Ethnicit

y 

  -.024 -

.55

5 

.58

0 

Ethnicit

y 

  .008 .20

2 

.84

0 

Type of 

Diabete

s 

  -.002 -

.03

2 

.97

5 

Type of 

Diabete

s 

  .052 .93

5 

.35

1 

Duratio

n of 

diabetes 

  -.113 -

2.0

17 

.04

5 

Duratio

n of 

diabetes 

  -.063 -

1.1

76 

.24

1 
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   Anxiety (GAD-7 score)   Depression (PHQ-9 

score)  

 Variable  ∆

R2 

Sig  Standar

dised 

βeta 

T Sig

.  

Variable

  

∆

R2 

Sig  Standar

dised 

βeta 

T Sig

.  

Number 

of 

diabetes 

related 

complic

ations 

  .060 1.3

04 

.19

4 

Number 

of 

diabetes 

related 

complic

ations 

  .127 2.8

58 

.00

5 

Past 

Mental 

Health 

support 

  -.026 -

.52

5 

.60

0 

Past 

Mental 

Health 

support 

  -.076 -

1.6

17 

.10

7 

Employ

ment 

Status 

  -.053 -

.99

0 

.32

3 

Employ

ment 

Status 

  -.016 -

.30

1 

.76

4 

PSWQ   .430 5.8

80 

<.0

01 

RRS   .487 7.1

78 

<.0

01 

CC   .056 1.1

30 

.26

0 

CC   .091 1.9

02 

.05

9 

PMCBS   -.023 -

.47

2 

.63

8 

PMCBS   -.111 -

2.4

57 

.01

5 

CSC   -.024 -

.45

5 

.64

9 

CSC   .017 .33

9 

.73

5 

NMCB

S 

  .357 4.6

16 

<.0

01 

NMCB

S 

  .206 3.0

60 

.00

3 

NC   .059 .99

4 

.32

1 

NC   .106 1,7

83 

.07

6 

Note. GAD-7 = Generalised Anxiety Disorder 7 Scale; PSWQ = Penn State Worry 

Questionnaire; RRS = Brief Ruminative Response Scale. MCQ-30 subscales: CC= Cognitive 

Confidence; PMBCS = Positive Metacognitive Beliefs; CSC = Cognitive Self-

Consciousness; NMBCS = Negative Metacognitive Beliefs; NC= Need to Control Thoughts. 
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Discussion 

 

 
 This study explored whether metacognitive beliefs and self-compassion each separately 

contribute to anxiety and depression in people living with diabetes when controlling for known 

covariates including worry and rumination as well as clinical and demographic variables. 

Support was found for the hypotheses that self-compassion and metacognitive beliefs would 

each be positively associated with anxiety, depression, worry and rumination. In contrast to 

hypotheses, the positive subscales of the SCS did not account for a significant proportion of 

variance in anxiety or depression when controlling for sociodemographic and clinical variables, 

worry and rumination. However, support was found for the fit of the metacognitive model in 

accounting for depression and anxiety; worry and rumination partially mediated the 

relationship between NMCBS and anxiety and depression, and fully mediated the relationship 

between PMCBs and anxiety and depression, respectively.  

 

Self-Compassion and Anxiety and Depression  

 Gilbert’s model of self-compassion hypothesizes that greater levels of self-compassion 

increase the soothe system of the CFT systems model and reduces the threat system, hence 

reducing depression and anxiety (Gilbert, 2009; Johnson & O’Brien, 2013; Welford, 2010). 

Rumination is a key element of the threat system which would imply that higher levels of 

rumination should be associated with lower self-compassion. Therefore, it was expected that 

higher levels of self-compassion (CH, SK and MF) would be negatively correlated with anxiety 

and depression and rumination in people with diabetes. This hypothesis was supported. Our 

findings fit with previous literature in diabetes (Ferrari et al., 2017; Friis et al., 2015; Gillanders 

et al., 2015), epilepsy (Baker et al., 2019) and cancer (Brown et al., 2020; Pinto-Gouveia et al., 

2014; Prezezdziecki et al., 2013). However, contrary to previous research, self-compassion did 
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not account for a significant proportion of variance in anxiety or depression in the current study 

after controlling for covariates including worry and rumination (Ferrari et al., 2017; Friis et al., 

2015). However, these studies did not control for worry or rumination in their regression 

analysis and included self-compassion as a total score rather than individual subscales. Using 

the total SCS score is cautioned against due to the negative subscales inflating the relationship 

between self-compassion and mental health difficulties (Muris et al., 2018). There were also a 

greater number of variables included in the current study which might also explain the results, 

particularly considering that a high proportion of variance was already explained demographic 

and clinical variables before accounting for the influence of self-compassion. 

 

Metacognitive Beliefs and Anxiety and Depression  

 The observed relationships between metacognitive beliefs, worry and rumination, and 

anxiety and depression are in keeping with previous research in diabetes (Cherry et al., 2023; 

Purewal & Fisher, 2018), cancer (Cook et al., 2015), cardiac conditions (Anderson et al., 2019), 

multiple sclerosis (Heffer-Rahn & Fisher, 2018), epilepsy (Fisher & Noble, 2017) and in a 

recent systematic review of physical health conditions (Capobianco et al., 2020). Longer 

duration of diabetes was negatively associated with anxiety which is in line with previous 

research (Martino et al., 2019), and could be suggestive of greater self-management (Aronson 

et al., 2019). Should this be confirmed temporally, this would indicate the importance of early 

intervention and identification of people with diabetes who are likely to experience anxiety. 

  

Limitations 

 The current study used a cross-sectional design which means that it is not possible to 

determine causality; prospective studies including people with diabetes are needed to further 

explore temporal relationships among variables. Around 40% of people with diabetes in the 
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UK are said to have difficulties with their mental health (Whicher, O’Neill & Holt 2020). This 

is representative of those who took part in the current study as around 35% reported mild to 

severe anxiety and depression symptoms (the rest reporting minimal symptoms). Around half 

of the participants had one or more diabetes related complication which is in line with UK 

population who have diabetes (Whicher et al., 2020). While the participants were well 

represented in terms of type of diabetes, employment, gender and education levels, they were 

not representative of the general population with regard to ethnicity. The 2021 consensus found 

that 4% of the population of England and Wales are Black, 9.4% Asian and 74.4% White 

(Office for National Statistics, 2022), which is not reflected in the participants of this study. It 

is well-documented that there is over-representation of Caucasian groups in research (Hussain-

Gambles & Leese, 2004) and caution should be taken with generalising results and future 

research should endeavour to include marginalised groups. A further limitation is that the 

current study relied on self-reported information regarding participants’ diabetes diagnosis and 

other demographic factors; this could not be checked against medical records due to the study 

design and recruitment method which could mean there are errors in reporting.  

 

Clinical Implications and Conclusions  

 The current study is the first to explore whether metacognitive beliefs and self-

compassion can each separately contribute to anxiety and depression in people with diabetes 

over worry and rumination. The findings indicate that the S-REF model may form an 

appropriate theoretical framework for understanding distress experienced by adults with 

diabetes, but there is less robust support for the self-compassion model in understanding 

distress in this context. MCT, which is underpinned by the S-REF model, has been shown to 

be effective for reducing anxiety and depression in adults with cancer (Fisher et al., 2019) and 

cardiac conditions (Wells et al., 2022). The current study supports the possible utility of MCT 
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for people with diabetes, over and above therapies that focus on self-compassion. Further 

research examining the longitudinal fit of the S-REF model, incorporating a robust assessment 

of CAS activation, would be beneficial. Should findings indicate support for the fit of the S-

REF model, it would be beneficial for pilot studies to then examine the effectiveness of MCT 

for people with diabetes prior to large scale intervention studies.   

Having a diagnosis of diabetes, in most cases, requires life-long and daily management 

with the threat of possible long-term health consequences. The impact of living with diabetes 

on mental health is well documented and the NICE guidelines (2022) place importance of 

mental wellbeing being monitored and supported in this population. It is imperative that 

research informs practice so that people with diabetes are given the best possible support and 

treatment. This research indicates that it is beneficial for medical, nursing and other clinicians 

involved in diabetes care to consider that anxiety is likely to be higher in those who have a 

more recent diagnoses and that symptoms of depression may be higher for patients who have 

a greater number of diabetes-related conditions. The association of metacognitive beliefs, 

lower self-compassion and worry and rumination with anxiety and depression in this 

population is key for clinicians. For example, clinicians may benefit from noticing if patients 

talk about not being able to stop worrying or that worrying helps them to manage their diabetes 

(metacognitive beliefs), noticing when patients are expressing worry, rumination, being unkind 

to themselves (e.g. “I’m no good at managing my diabetes”) or expressing isolation in their 

experience (e.g. “no one else understands what I’m going through”). This may indicate that 

individuals may be more likely to experience anxiety and depression, which is well 

documented in the literature to impact on glycaemic control (Anderson et al., 2002; Ducat, 

Philipson & Anderson, 2014; Indelicato et al., 2017). Identifying possible risk factors for 

distress in this population has potential to lead to more timely conversations about mental well-

being and possibly sooner referrals for mental health support and ultimately improving long-
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term physical health, although longitudinal research is needed to confirm temporal precedence. 

For clinical psychologists, it is premature to recommend MCT for this population. However, 

with further research on the efficacy of this model in this population, MCT might be a model 

for clinical psychologists to consider when working with adults experiencing low mood or 

anxiety in the context of their condition.  
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