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Errata

The following amendments have been madehis thesis following/iva Voce examination
on the 28" of September 2013.

Section1.2 The Burden of RespiratoryDisease This sectiordiscusses the indireanpact
of respiratory disease upon ctiikn and their families, as well as the significance and

benefits for clinicians and families of measuring this imp@agesl5-16)

Section 1.3.5Review of Birth Cohort Study designThis section novincludes a critical

appraisal of birth cohort study @égn (Page35)

Section 3.5.2Methods: Now darifies and explains the testing order ®€lectSurvey.NET
and Adobe FormsCentral on mothers during the second feasibility gtieatye 75)

Section4.2.3 Results This section has been amendeddontain 9846 confidence intervals
for the recruitment rates reported in the four week recruitment pil{fages90-92)

Section4.2.4Discussion The discussion in this section has been amended to reflect the

changes in the range for the true population valué&agtion 4.2.3 (Pages 92-93)

Section5.3.4The Liverpool Respiratory Symptom QuestionnaireThis sectiordiscusses
the current limitations of the analysis of LRSQ symptom dos@inesin comparison to
the scores in the quality of life domairand explains that tis analysis has yet to be

validated (Pages 126121)

Section 5.4.7 Limitations This sectiorappraiseghe potential biaof the seasonality of
respiratorysymptomsin the analysis of results due to the increased prevalence of both
infectious and norcommunicatte causes of symptoms during the winter montfBage

127)

Section 6.1 DiscussiofThe discussiofurther explores the possible causal relationship
linking social deprivation and respiratory diseaaed suggests how the LRBCS may be able

to distinguish betveen competing theoriegPage 131)

Additionally, minor spelling and grammatical errors have been corrected throughout this

thesis.
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|. Abstract

BackgroundThe Liverpool Respiratory Birth Cohort study (LRBCS) is a prospective,

longitudinal population baed birth cohort study of respiratory symptoms in preschool

children domiciled within Liverpool postcodesIL38 at the time of birth. Researchers
LISNE2Y Il ff& NBONHAG ySé Y2UKSNR (2 GKS aiddzRe
Hospital. The study usediger an online or paper version of the parecmpleted

Liverpool Respiratory Symptom Questionnaire (LRSQ) to investigate the prevalence of
respiratory symptoms, such as coughs, colds and wheezing alongside an exposures and

demographics questionnaire.

Aims and ObjectiveJ o further develop the concept of the LRBCS; to finalise the content
and design of questionnaires and research materials for the study, as well as test the
feasibility of conducting the study online. A further aim was to identify the raffsttive
recruitment strategy for the study and then to proceed recruiting mothers to the LRBCS.
The final objective was to conduct preliminary analyses of results from the initial

questionnaire.

Methods Reseach students performed two feasibility studiend developed the

appearance and content of questionnaires with input from mothers. Expression of interest

were obtained from eligible motheenthelLJ2 & Gy F G € 6 NR&a |G [ A @SNLR
Hospital. Mothers provided full consent and fully enrdltkeir child when he or she was

aged four months. Questionnaires were distributed by automated emails or by post.

Returned questionnaires were analysed by descriptive statistical methodsnt€neal

validity of the LRSQ was assesseddigulatingC2 Yy 6  OK Q& I f ltdkasses®2 ST FA OA ¢

internal validity.

Results1685 expressions of interest were received from eligible mothers between January
and June 2014. 177 questionnaires were returned to the research team. There was a 25%
participation rate (33%nline and 7% postal). Preliminary analysis demonstrated some
differences between participants and the general Liverpool population; mothers who
respond were older, more educated, more likely to breastfeed and less likely to smoke
cigarettes Children expsed to household cigarette smoke had significantly higher LRSQ
scores than those who were not exposed, which indicated that these children have a higher
prevalence of respiratory symptoms. Seven out of the eight domains of the LRSQ had

acceptableexcellentinternal validity.
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Chapter 1

Introduction

1.1 The Liverpool Respiratory Birth Cohort Study
The Liverpool Respiratory Birth Cohort St@dRBCS) is a prospective, longitudiih
cohort study that usethe selfadministeredLiverpool Respiratory Symptom Questionnaire
(LRSQ) to conduct a biannual assessméthe respiratory symptoms experienced by
preschool children in Liverpool from birth to the age ¢?Fhe LRS@ses a number of
domains todescribe the prevalence of commonly occurring respiratory symptoms,
including cough and wedeze, but is unique as it alsaplores the impact of such symptoms
upon family function and qualitgf life. Table 11 summarises the outcome measures of the
LRSQ in detaiTheLRSQvill be used alongside an pasuresand demographics
guestionnaire that explores socioeconomic and sociodemographik factors for
respiratory diseasesuch as deprivain, parental cigarette smoking, breast feeding and
overcrowdedhousing, as well as any relevant past medhistiory, such as prematurity or
chronic ilinessThis allows researchers éxamine theprevalence and natural history of
respiratory symptomsvithin preschool children living in Liverpool

It is this assessment of both the prevalence and impact of such symptoms on this
specific population and their parents that make the LRBCS a unique and valuable study.
There have been several internationildies that have used questionnaires to assess
respiratory symptoms and their impact in ads@t) and furthermore, there have been birth
cohort studiesn the United Kingdom that have contained respiratory eleménfs
Although sone adult questionnaires explore the impact of these symptoms upon quality of
life, as yet, no study has described the impact of respiratory illness in a preschool
population. This studwill be the firstbirth cohort studyto do so and willse the

aforementioned LRSQ.

13
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Tablel.1 Outcome Measures of the Liverpool Respiratory Symptom Questen

Domain Respiratory symptoms ifast 3 months Questions

1 Daytime symptoms Wheezing

2 Nighttime symptoms Cough

3 Number of colds, symptoms during Rattly chest

colds Dyspnoea

4 Intermittent symptoms

5 During Activity

6 Othersymptoms Noisybreathing not from chest,
tachypnoea, noisy breathing from
back of throat.

7 Effect on child Feeding, waking, reducing activit
caused tiredness

8 Effect on Family Limited activities, adjustment to
family life, disturbed sleep and
worry.

Motherswill be recruitedto the studyshortly after the birth of their child, and will
complete the questionnaire, either online or by post, twice a year, commencing when their
child reaches four months of age. The questionnaire has prelidieen validatedor use
in a paediatric contexhowever thisstudywill provide the opportunityfor researcherso
further validate the eight domains of the questionnaire upon a larger sample of children.
The LRBCS will be the first study to use th8QRongitudinall{* " Responses from mothers
will be linked longitudinallin a databaseo allow researchers tgain insight in to how
respiratory symptoms change ovéme in individuals. It will lao topermit researchers to
investigate the changeaa the patterns and prevalence of respiratory symptoms within the
Liverpool preschool population over a period of five years.

Uniavariate and multivariate analyses will be performed using linear regression
andysis to compare LRSQ scores with presence of expa$or respiratory disease.
Sructural equation analysis and multinomial regression analysig alsde used to assess
any relationships found between these exposures and respiratory symptoms in our
preschool cohort. Further validation of the LRSQ will also be perfobygexhlculating
Gonbac @pha coefficients for the questionnaire, and the modified questionnaire using
demographics and exposures will also be validated

There are a number dactorsthat make Liverpool a desirable location to conduct a
birth cohort study. It i®f significancehat the city has beenecognised as being one of the
mostsocioeconomicallgeprived cities in England, with high rates of cigarette smokind
associated rgsiratory illnesse$®) Children domiciled in the city are higher risk of hospital

admissions for bronchiolitis and are more susceptible to wheezing disorders than children
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living in other parts of EnglarC dzZNJi K SNXY 2 NE = [Rrds8nt aidpas{ A GSNILI2 2 Q:
industrial activitg. A G KF & 06SSy KeLRGKSaAT SR GKFG az2vYS$s
to significant levels of airborne dust pollution. Previous studies have demonstrated a

correlation between these geographical areas and an increase@lpme of asthma and

other respiratory symptom8® 19The pre-existing knowledge about the prevalence of

respiratory disease in the residents of Liverppeitmits for relable studies into the effects

of these exposures, thus makingverpool an ideal location for a birth cohort study.

Approximately 8,50®irths occurannually at theone centre facilitating recruitmentwhich

is the largest single site maternity hospital in Europkispermits researchers to aess the

vast majority of children born in the city.

My involvement with the LRBCS commenced in July 2012, after the study protocol (see
appendix 1 for study protocol, Pickles & Semple 2012) and supplementary documents
including draft versions of study reaials had been finalisedEthical @proval hadalready
been granted by proportionate reviein May 2012y the East Midlands Research Ethics
Committee, parof the NHS Research Authtyr (Reference: 12/EM/1904).

1.2 The Burden of Respiratory Disease
Population based sidies that explore respiratory morbidity arsymptomsare of interest

to researchers becaugespiratory conditionsepresent a significant burden to healthcare
services in the United Kingdom (UKR)Respiratory conditions arestimated to cost the
National Health Servig®\HS £6 billion annuallyand respiratory complaints are amongst
the most freqient reasons for General Practitiof&P)consultationsfor both adults and
children®3 % BEvidence suggests that mgadult respiratory outcomes may be traced to
events in childhood® *®Furthermore,two thirds of all children under $earsvisittheir GP
at least once a yedor either acute or chronic respiratory conditial4 These conditions
cause significant mrbidity, with diseases of the respiratory system being the most
common chronic diseases in childreone in seven children suffer from a long term
respiratory conditiorand the prevalence of wheeze in British childran32% has been
reported as the higest levels globallyand may be increasirtf: 1**®) Research has
demonstratedthat wheeze and asthma Britishpreschool childremnaycost the NHS
upwards of £53 million annuall}?’

In addition to the financial and social burdens of these diseagegytoms of the
respiratory system, including wheeze and shortness of brezth ke very distressing to a

childand their family, and may have a negative effect upon quality obfifee child and
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caregiveré?®?? The North West of England hasongst thehighestlevels of respiratory
disorders, and the burden of disease is particularly evident in socioeconomically deprived
urban areas including Manchester and Livergd81% ?4These citiehave some of the
highest incidences offections such abronchiolitis, and hospitaldmissions for asthma in
England?

Furthermore, in addition to the direchierpersonal and socioeconomic buimsof
respiratory disease in children, there may be indirect negadffect upon family function.
Healthrelated quality of lifehas been identified as an essential outcome measure used in
various studies and health séce research, appraisals and evaluaticas they provide
researchers with the opportunity tadopt a holistic approach to measuring disease impact
and progression, as well aentifying unanticipated functional disabiliti€$? Some
previous studies lave measured the extent of specific respiratory conditiaranely
Asthmaand recurrent respiratory tract infectionsiponchildren caregiverand their
families, in the context ofmotionaland social functioningschool absenteeisngas well as
absencerfom employment and financi@lonsequencefor parents and overall family
function.®29 By identifying the impact of disease, these issues may be identified and
addressed by clinicians, thus providing the opportunity to minimise the effect of disease
upon families. Obtaining information about which areas of family quality of life are greatest
affected by respiratory disease can also aid parents to understand and anticipate these
difficulties, andprovides evidencéor schools and employers to be more eatipetic
towards parents. Furthermore, the provision of funding and other steps to minimise these
potential adverse effects may be taken by clinical commissioning groups to further support
parents.These factors can besedto demonstratethe detrimentalimpact ofrespiratory
disease upon quality of lifef children and their caregiverghus allowing healthcare
providers to implemensupportivestrategiesfor both the affected child and their
families®?

The severity ofespiratory conditiongnd symptomsis highly variable. Some
childrenmayonly suffer fromacutesymptoms such as those expenced in the presence
of infections such akfluenza Yfus or Respatory Syncytial Virus (RSV). Howegeme
children may suffer from recurrent or chronic sympts, which are associated with long
term diseases such as asthma, cystic fibrosis and bronchopulmonary dysptasi.
children may also sufferdm transient symptoms that remain undiagnosed, but have a

detrimental effect upon quality of lif&®
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Numerous studies have been conductadregional, national and international
levelsto investigate theprevalence anchaturalhistory ofconditions such as asthma and
acute respiratory tractrifections. 8veral environmental, biological and genetic risk factors

have beerimplicated in predisposing child to respiratorylisease

1.2.1 Risk Factors for Respiratory disease within Paediatric Populations
Exposures

Cigarette Smokeé\ causal relationship has been demonstrated between expdsure
tobacco smoke and respiratory complaints in childfé3” There is a 40% increase in the
risk of wheeze in the first two years of life in children born to mothers who smoke during
pregnancy, but the greatest risk is associated with postnatal environmental exgadsur
number of studies have demonstrated ththis factorhasthe greatest effect on the
incidence of wheeze in preschool childiéh?®Furthermore, household cigarette smoking
also predisposes young children to severe respiratory tract infection raquiri

hospitalization and to require the highest levels of medical c&fe®

Air Pollution Several environmentadollutants have been implicated in the aetiology of
respiratory symptoms in childre®® High levelof pollution have also been associated with
atopic sensitization and bronchial hyperresponsi#yChildren in urban areas suffer from
more acute respiratory symptoms than their rural counterparts, which is atiithto

poorer air quality and higher levels efivironmentalpollutantsin metropolitan area$®

Social DeprivatiorSocioeconomic status measired by financial income, occupation,
hedthcare, education andccess to resource# low socioeconomic statias been

identified as & independent determinant of health. It is also considesedsk factor for
respiratory diseases in children, partictjainfections such as bronchioliff3® Children
aged0-4 yearsare particularly susceptibletthe effects of this exposurépspital

admissions are 91% higher forettmost deprived children in this age groéps”Other

factors such as low birth weight, prematurity and household cigarette smoking may be
confounding, as these factors are also more prevalent in the most deprived socioeconomic

groups®e 39

OvercrowdingThe risk of respiratory disease, particularly infections may have some

correlation withthe number of people living within a household, astthring a bedroom
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However, a®vercrowding or shared bedrooms atgcumstances that mostly occwithin
socioeconongally deprived households, therefore this factor neeyconsidered

confounding®“?

BreasfeedingBreasfeeding exclusively for the first four months of life has been
demonstrated to play a protective robgainst respiratory pathoger®) Breastfed children
living in developed countries are a third less likely to be hospitalized during the first few

months of life tha those who are artificially fed?

Exposure to othechildren Children that have older siblings, or that attend nursery, may be
at higher risk of wheezing symptoraad coldsn the first two years of life. Howevehere
is contradictory evidence as to whether this affects the incidence of asthma and other

respiratory symptoms beyond the preschool perité 44

Demographics

Prematurity Infants born at less than 37 weeks gestation are at increased risk of both short
term and long term respiratory morbidif§® Premature infants are born with immature
lungsthat are prone to injury. Rese children maglsoreceivemedicalinterventions which

may further damage lung&videncesuggests thathis damage may persist in to childhood
and beyond?* #®Children who were born prematurely are also more proémevheezing

and conditions such assthma, which is often more severe in this popialia.®

Low Birth Weightlt has beerestablished that infantthat are born with a low toth weight
(<2,5009) or very low birth weight (<1,5009) are aigmificantlyhigher risk of developing
chronic respiratory symptoni4” These respiratty symptoms often persist beyond
infancy. Tiese children are prone techool absenteeism and more frequent hospital
admissionglue to both infections and allergic conditions such as astlumpared to their

peers 4850

SexStudies that have investigated childhood asthma have found that naa¢eshore likely

to suffer from asthma andheezing during childhootthan females® 4> SUHowever, it has

been demonstrated I & YIF £ S& | NB Y2NB fA]1Ste& (2 a&2dzi 3N
adolescence, whereas females that suffer with asthma during adolescemomoee likely

to experiencesymptomsof greater severityandfor their disease to persist in to

adulthood®?
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Comorhdities Children with comorbiditiesincluding neurodisabiles, gastreoesophageal
reflux andcardiac conditionsare susceptible to both acute and chronic respiratory
conditionsdue to the impact of these pathologies upon the respiratgygtem %% 26% of
children that have asthma hawat least onecomorbidity, conpared with 9% of non
asthmatic childret®® Furthermore, chidren with preexisting conditions such as asthma or
cystic fibrosis are more susceptible to respiratory tract infectivhigh canfurther

exacerbate symptom®

1.3 Birt h Cohort Studies

A number ofstudieshave beerconducted to investigate thienpact of these risk factors
upon theaetiology and natural history of respiratory symptoms within paediatric
populations.Birth Cohort studies are epidemiological studies thdibfe the same group of
peoplelongitudinallyfrom birth. In principlethesestudiesgather an abundance of
information from a group of people thahare acommon factor, such dsirth dateor
geographical ared&xposures are measut@t a series of time @ints, so that changes
diseasecan be studieaver time By bllowing participants for a number of years, or even a
lifetime, researchers cagain insighin to the natural historyand aetiologyof diseaseby
collecting detailed information on a widamge of exposuredt allowsresearchergo begin

to understand the relationship between extrinsic factstech asigarettesand social
deprivation, andheir interaction withthe pathogenesis afiseasewithin a population®”
Cohort studies also allow researchers to directly measure the incidence or risk of disease
within a population.

Numerous high profile cohort studies have been conducted both at regional and
national levels in the UnittKingdomand internationally includingthe Avon Longitudinal
Study of Parents and Children, Born in Bradford and the European Studyo&Reg and
Chidhood These studiebave provided a wealth of data with regards to health and social
inequalities as well as the changing degnaphics otheir populations Table 1.2. These
studies have become key sources of information for governments and other odigsn
policies and legislation.

Thesestudiesare of relevance tohe Livepool Respiratory Birth Cohortuigly as
they have gathered valuable data about the health of participants, and several of the
questionnaires have included respiratory componentaddition to sections on education,

as well as clinicaxposuresuch as cigarette smoking, diet, and social deprivation.
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Researchers focesl uponthe strengths and limitations of previous birth cohort studies
when designing the LRBCS.

A literature revew was performed using reputable electronic medical reskea
databasesusing a predetermined list of keywords (see appendix 2) to identify relevant
studies. The abstracts of articles were then screened to determine their relevance to this
study. Articleof studies of significance were retrieved and appraised, and their reference

lists were also searched to identify any studies that were not in the original search.
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StudyName

National Survey of Health ant NSHD
Developmenf®

National Child Development NCDS

Survey?

1970 British Cohort Stuéf) ~ BCS70

Millennium Cohort Stud§® MCS
The Newcastle Thousand -
Families Birth Cohdf®

Aberdeen Children of the -
1950s stud{®

Avon Longitudinal Study of = ALSPAC
Parents and Childréf{

Isle of Man Birth Cohort -
Studys®

Born in Bradfor® BiB

European Longitudinal Study ELSPAC
of Pregnancy and
Childhoodf”

Abbreviation

Country/Region

United Kingdom

United Kingdom

United Kingdom
United Kingdom

Newcastle,
United Kingdom

Aberdeen, United
Kingdom

Bristol, United
Kingdom

Isle of Man,
United Kingdom

Bradford, United
Kingdom

Europe

Year

1946

1958

1970

2000

1947

1950

1991

1991

2007

1991

Type

National

National

National
National

Regional

Regional

Regional

Regional

Regional

Internation
al

Number of
Participants
5,362

17,416

16,571
18, 819

1,142

12,150

13,761

1,314

13,776

~40,000

Areas of Intere§Aims

Outcomes of pregnancy, Ageing

Obstetric and social factors leading to
stillbirth or infantmortality, lifespan
human development.

Social and biological factors associatec
with neonatal mortality.

Determinants of health in children of th
21t century

Infant Mortality, Childhood Infection,
Ageing.

Cognitive function and mental health in
childhood, ageing in an urban pesar
population

Features of the environment, genotypes
and the interaction between the two
that influence the health, development
and weltbeing of children throughout
the life course

Social, demographic and environmenta
determinants of health in Celtic people,
and to compare with childme across
Europe.

To study the determinants of health ant
disease in a béthnic socially deprived
population.

To compare the effects and impact of
environmental and genetic factors upor
the health and developments of childre
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Growing Up in Scotlaff

Steps to the Healthy
Development and Welbeing

of Children®®
Generation R%

All Babies in Southeast

Swede’V

bl A2yl ¢

Environmental effects on

Child Health and
Developmen{?

Dunedin Multidisciplinary
Health and Development

Study?

Mater University of
Queensland Sty of
Pregnancy and its

outcomes™

STEPS

ABIS

MUSP

Amsterdam Born Children an ABCD

their Development’

Scotland,
United Kingdom

Turku,
Finland

Netherlands

Sweden

United States of
America

Dunedin, New
Zealand

Mater, Australia

Amsterdam,
Netherlands

2004

2008

2002

1997

2007

1972

1981

2003

National

Regional

National

Regional

National

Regional

Regional

Regional

5,217

1,817

9,778

17,055

~100,000

1037

7,223

6,161

across Europe

Hdlistic (social, genetic and
environmental) approach to
understanding child development in
Scotland)

The pecursors and causes of
problems in childhealth and weHbeing

To identify normal generic and
environmental factors contributing to
normal or abnormal growth and child
development.

Nutrition, physical activity, sleep
pattern, infections, psychsocial
factors, stress, drugs, vaccinations,
genetics upon the presence of atopy ar
autoimmune disesaes.

Investigation of health and developmer
of a large national sample of children
born in the United States of America.

To study the nature and development ¢
common he#h and development
problems in childhood

Factors associated with adverse
outcomes inpregnancy and childbirth,
andsocial and environmental
determinants of health, development,
learning and behaviour in children and
young adults.

Association between lifestyle,
psychosocial conditions, and nutritiona
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Danish National Birth -
Cohort™®)

Norwegian Mother and Child MoBa
Birth Cohort Study”

Pelotas Birth Cohort -
Studie§'&80

Denmark

Norway

Pelotas, Brazil

1996

1997

1982
1993,
2004

National

National

Regional

91,256

64,136

5,914
5,265,
4,262

aidl Gdza
healthat birth, childhood and later life.
Foetalgrowth and infant health as
healthoutcomesand as a deteninant
of later health

To test aetiological hypotheses by
estimating the association between
exposures andliseases.

A series of three cohorts of children
conducted in the sae urban area of
Brazil to examine the changjrhealth of
the population.

RdzZNAy 3 LINB:

Tablel.2
Longitudi
nal
Studies
of
Children
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1.3.1 The National British Birth Cohort Studies
National Survey of Health and Development
The United Kingdom hasanlg tradition of conductindpngitudinal studies, which started
with The National Survey of Health and Developm®8HD)Established in March 1946
the studycontinues togather valuable data frorB000 of the originab362 participants 67
years later® Initially, the study aimed to appraise the costs of pregnancy and childbirth to
the newly formed National Hethl Service (NHS¥? A further aim of NSHD was to describe
health and survival in relation to hee and socioeconomic circumstances, allowing
researchers to explore the precursorspafor health and diseas@It isadmirablethat the
studyhasmaintainedimpressive response ratésroughout, which is partially attributed to
the excellentrelationship maintained betwen reseachers and participants.he study is
now being linked with several other cohort studies to investigataffects of ageing”
Despite being focused upon the health and development of the child as a whole,
the NSHD did have a respiratory component. Researahers able todescribe links
betweenexposures and riskactors such as lower respiratory tract infections, low birth
weight and crowded living circumstances in preschool children, with reduced peak
expiratory flow scores and increased risk of chronic mlzsive pulmonary disease (COPD)
in later life However, parental tobacco smoking (and thus exposure during childhood) was
only recorded retrospectively, as the significance of such exposures were not initially
realisedwithin the medical profession.herefore, conclusions about this particular
exposure may be subject to recall bias.
As a cohoristudy, the significance ahe NSHD is undeniablet isthe longest
running birth cohort study in the widt, whichhas gathered a wealth of unique information
abou its participants, and it has demonstrated the complex interactions between genetics,
social demographics, health and the normal ageing proge$sS & ( -drfirtatQra maRe2
contact with thecohortannually with a birthday card araireview of reent findings from
the study and provide the opportunity for participants to notify them about any changes in
address or circumstanceHforts to continuously involve participantsvebeen a
FTdzy RFYSYGlEf LINI 2F GKS aidzRéQa AYLINBaarAgs
The mainimitation of the studys recruitment. The study initially followeghildren
born within one week in 1946singdata from Health Authority Datases Due to the
narrow recruitment frame, thesample not to be representative of the populationas
whole dueto the effects of seasondy upontrends inhealth. It must also be considered

that this cohort only consisted of childrdrorn to married mothers, which introduced bias
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to the selection of infants, and ultimately may result in certain population gréveisg
underrepresented in the study.

Smilarly to other cohors, funding has limited the scope of the NSHD throughout
the study. As a result of these financial isswesordination and control of the study has
charged between numerous parties with diffamt priorities and research aim$his lack of
continuity may have hindered the resutt§the study. ldweverit is difficult to overcome
these financial and management obstacles dughwlongitudinal nature of birth cohort

studies.

National Child Devebpment Survey
Following the success of the NSHDother longitudinal studythe National Child
Development Study (NCD®gs launched in 1958 he study follows a larger cohort of
around 17,000 individualsvhom again, werdorn within a single week in 58. Similarly to
the NSHD, the study was initially commissiot@thvestigatematernal and neonatal health
in the UKThe initial data from this cohort evoked the debate that ultimately resulted in the
wider availability of easily accessible maternityvéegs in hospitalslhe study eventually
grew to cover a broad scope of health related issues as it followed cohort members
longitudinally in the transitions from childhood to adolescence and adulti$od
Like the NSHD, the NCDS also investigated respiratory disease in its pagicipant
The study used questionnairghat enquired 6 2 dzi | @F NASdGe 2F aeyYL2
of the cohort which included domains to explore symptoarsd diagnosesf a respiratory
naturesuchast a0 KYlF X gKSST & ONBYOKAIGAZ23laylRs Ll Sdzy 2y
years old® Two thirds of the cohort thalhad wheeze aage 16 hadhnitially developed
respiratory symptoms before age fivegaarter of the children with a history adsthma or
wheezy bronchitis by 7 years aleported still experiencingvheeze at 33 yeard his data
suggests that respiratory disease may belifiedong diagnoses, which often develop in the
preschool years and persist in to adulthood. Researcherdaisal that other factors,
such as financial adversity in early life coallsbhave a negative effect upon respiratory

health in later life which is consistent with the findings of tearlier1946 cohort 8 89

1970 British Birth Cohort Study

The 1970 British Birth Cohort StuBCS70) another orgoing multidisciplinary
longitudinalstudyof children born in the UK. The stutikes as its subjects all individuals
bornin England, Scotland and Wales withipaaticularweek of 1970%) The structure and
context of this cohort study is similar to the previously discussed studies, in that it

investigatedamily circumstances, health, education aswtial development at specific
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intervals throughout the livesf the cohort membersThis permits thedatasets from alll
cohorts to be compaad, whichallowsreseachers to gain insight in to the changitignds
in the health of the British populatioacros a number of generatia Furthermore, data
can help researchergeate new hypotheses with regardsttee natural historyand
aetiology of some disease$he Centre for Loftgdinal Studies (CL8y-ordinatesall the
national British birth cohort studiehe CLS described 0% ircrease irthe incidence of
wheeze irthe 1970 cohort in comparison to the 1958up.® However researches must
consider that populationampling in the 1970 cohodiffered slightlyfrom the previous
birth cohort studies. The study design permitteeMnparticipants whowere born within
the reference weeland hadimmigrated,to be recruitedto the cohortand participate in
guestionnairesThis helped maintain an adequate sample size for the cohort.

A significantimitationA y G KS & (i deis dgpendelciipof tRe
educational sytem to follow up participats. Tracingindividualsbecame increasingly
difficult and expensive once participants had reached school leavingesggting in noR
response o#8%of participantsin the first sweep that occurredfter the cohort had left
education®? A strength of the BCS70 was tmailtidisciplinaryapproach of its study
design: an initial aim of the study was to identify the effects of secimnomic status upon
infant health and development.

Asignifiant amount of data has been cetited from the cohort with regards to
cigarettesmoke exposurand respiratory wellbeing from infancy to adulthood.
Researchers discoverdidat maternal cigarette smoking increased the risk of hospital
admissiondor severelower respiratory tract infections children under the age of five
years®) Furthermore, theprevalence of wheezeas also increased the cohort children
preschool childremf smoking mother§® Therefore, despite its difficulties and restrictions,
the BCS70 successfully identified the effect and impasboiieconomic factors upon all
aLISO0Ga 27F dndwelkairfy R estudgl&arlyt danfonstratd that an
associatiorexistsbetween maternatigarettesmokingand exposures with respiratory

diseasdn paediatric populations.

Millennium Cohort Sudy

The mostrecent of the nationatohort studies conducted in the United Kingdom is the
Millennium Cohort Study (MCSyhich isfollowing the lives of around.8,819children born
in Great Britain between thgears 20002001 Thefirst interviews with parents were
conducted whertheir child reached 9 months of age. This structured inteniagely

focusedupon pregnancy andirth of the child Further sweepsf the cohortwere
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conducted in 2005, 2002008 and 2012Recruitment and sampling methods differ from
the other British birth cohort stués. This is the firsof these studieso includechildren

born inNorthern Ireland®? The initialMCS survey covered a numberdafmains, including
household structure, ethnicity, parengnd family members, incomégalth and
development.From arespiratory and healtiperspective, there has been less data available
from the MCShan the previously discussed birth cohort studies. This may be attributed to
the design of the study, as it places a greater emphgsig sociarather thanmedical

factors upon development and wellbeing.

However, researchers did observe thaspiratorytract infectiors and wheeze
were the two most frequently occurring health problems for whittildren enrolled in the
studyweretaken to theirGPor to an accident and emergency departmethiring infancy.
Aquarter of all hospital admissiorisr the cohort duringhe first 9 monthof life were due
to pneumonia owther infections of the respiratory traé¢t® Researcheralso found that
children that were breast federe lesdikely to require medical attention and hospital
admissions for respiratory tract infectiof® Thissupports the evidence fromtoer birth
cohort studiesof the protectiveeffects of breast feeding upatlinicaloutcomesincluding
atopy and respiratory diseas@s childhoal.® Results from the MCS also demonstrated
that children whowere born as the result of assisted reproduction therapgsh as In
Vitro Fertilization (IVFyyere more likely to suffer from respiratorgisease in childhoot?

The MCSisedthe strengths and limitabns of previous birth cohort studies
conductedin the UK tacreate a robust study desighhe study helped evaluate national
initiatives aimed at narrowing the social gap such as Sure Start and Clsild-Tind The
datacollectedby the studyisbeingmg' A 1 2 NBER 6& GKS 'Y D2@SNYyYSyi
programme Foresight This programmaéelps plan for thduture needs of the British
population in a variety of disciplines, and it is hoped that MCS data will help shapges

in legislation and policy to reflech¢ changing demographics of the country.

Impact of the National British Birth Cohort Studies

The results from the four nainal British Birth Cohort Studiésve been recognised as a
valuable source of information abobealthtrendswithin the UK populabn. Subjects were
sampled from national UK populatiowhich permits results to be generalised to a greater
extent than regionatohort studies. This has resulted in the UK government utilizing the
results from these studies to gain insight in to the need the British population, and

consequentially tdorm policies and legislation that reflettiese needs. Results from these
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studies have been incorporated mumerous reports, which include the Plowden Report
into Primary Education (1967), the Finer Goittee Report on One Parent Families (1966
74),the Warnock Committee on Children with Special Educational Needs (19¢8),
Independent Inquiry into lequalities in Health (1998he Moser Committe®n Adult Basic
Skills (19909), The Marmot Review intbealth inequalities in England (2018hd the
report from the National Equality Pan@010).

1.3.2 Regional British Birth Cohort Studies
Despite the information from the National British Birth Coh8nidies being invaluable for

researchers and clinems alikesome questionsemain unanswered.lée broadintervals of
GAYS 0S¢ S Bake ititfichSi&Sdolied large amounts of data retrospectively
without introducing recall bias. Some of the smaller, regional British Birth Cohort Studies

were able to minimize this bias by performimgore regular sweeps

Avon Longitudinal Study of Parents and Children
In 1991 the Avon Longitudinal Study of Pregnancy and ChildeerSPAC), othe Children
of the 93¢, was launched by the University of Bristal contrast to the aforementioned
cohorts, ALSPAC recruited children from one regimn in the south West of England,
overaone yeamperiod offrom 19911992 The studyollows the development of
participants from early pregnandg adulthood whilstlongitudinallylinkinginformation
from parent and childcompletedquestionnaires wittroutine hospitaldataandwith
biologicalsamplesand other healthinformation. Socihand educatioal development were
also studiel in orderto gain a comprehensivesight in tothe lives of the individuals
participating in the study? °®The study was part of the European Longitudinal Study of
Pregnancy and ChildréELSPAQWhichwas initially intended agd I LINB & LISO(G A @S
gS2aANF LIKAOFff& oF&ASR aSNRSA 2F LRLJzZ FGA2y al
Tt 29 0GKS O2K2NI achrdidgioNde &rigiday/piofodol pubisBed by & S| N&
the research group in 198% ELSPAC is further discussed in the international cohort study
section.

Researchers succeslly enrolledaround 7%46 of eligibd pregnant womerto the
study, and avealth of data has been gathered since tstudy commenced recruitment in
the early 1990s. To date,embers of theAvoncohort have complete@lmost60 cross
sectional questionnaire$rom as early as the eighth gestational week of pregnarzyntil
earlyadulthood.Supplementary data has also been extracted from hospital records, and
participants have also hadne clinical assessments with research nurses and physijcians

the first of which occurred at agseven®¥
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Attrition rates have so far remained minimal comparison with other cohost
However they maynow begin to be affected by the transition of tle®hort in to
adulthood. A trend of decreasing response rates was first detected during thé& 2 NI Q &
adolescent yearOtherbirth cohortstudies have fond this to be a difficult periotbr
researchersn terms ofparticipantretention. However, thedecision of the research team
to incorporatenew online verions of questionnaire in to the styddesign may aithe
retention of participants. These online questionnaires may &ssen the limitations
associated with traceabilitthat have been reported by other birth cohort studi€8 A key
strength of the study is that ivas alwayd$ntended to be a birth cohort; thus researchers
were able to organizengoing financial support fahe study As a consequence, ALSPAC
has always been well funded whibasdd RSR Ay (KS addzReQa NBGISydA:

There have been several humdrpublication® & G KS & ( dzRe.@key NS & S| NX
paper outlining theall the significahresultswas published Golding,tie director of
ALSPAC, in 2019 From a respiratory perspective, key discoveimesudedevidence to
support thatfurther confirms the relationship betweematernalcigarettesmoking during
pregnancyand the risk ofvheeze in infants and young childrél¥®® Researcheswere also
able to associate thprevalence of atopyith to excessive levels alomestic hygiengas
well asa positive family historpf asthma, hay fever aczemd®)The studyalsoprovides
strong evidence thaa relationshipexistsbetween environmerdl factorsand respiratory
health.®'ndividuals may be predisposed to wheeze and respiratory symptoms prenatally
orduringinfancg o6dzi GKI G YIye& OKATf RNHSafechildhdad 3R ¢ ¢ (K

adolescence

Isle of Man Birth Cohort Study

Another branch of ELSPAC was the Isle of Man birth cohort study. Like ALSPAC, the study
commencedenrolmentof pregnant women domiciled on the island in 198@cruitment

was inclusive; ta study aimed to recruit all infants born to the 75,000 inhabitants of the
islandwithin a specified period between 1991 Researchers reported that adopting a

G LIS NE 2 v | f té recrultdieiN,BylinGoKingresearch midwivesto be themost
effectivemethod of recruitment to the study. The Isle of Man cohbad retained 85% of

the original 1314articipants by age 1$ears The man loss was emigration.eRearchers
attempted to minimize thdimiting effects of thisfactor byinvitingimmigrantsthat were

born within the eligible timeframéo be enrolled. Thikelpedreducethe effects of

migration upon the size of the cohaahd ultimately the statistical power of the study
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Questionnaires were s to parents of participants iten sweeps Thefirst sweep
occurred prenatallyand the final quegnnaire was sent at age 15/16. Further data about
participants was obti@ed from hospital recordand other routine data sourcesike the
ALSPACE€ohort,teachers were also asked to complete questionnaires abimaithildren.
Additionally, children wer@vited to an assessment with the research team at sgeen
years when both cognitive ability and physical health were evaluatedl biological
samples were obtained and analysed

The recruitment rate and rention within this cohort is unprecedented at
approximately 99% of eligible mothers being initially recruited, and response rates were
mostly maintained throughoutAnother fundamentl strength of this study is its
significance as part of a larger studieTassociation and similarity in study design and
sampling methods wiit the Avon cohort and the internationBlL SPAEbhort permit
researchers to efficiently and relialdpntrast data sets from the Isle of Man with samples
with similar demographickoth locally androm other geographical areas, both British and
Europeanlt permitsthe analysis of results of the individual island cohort, and within the
setting of a larger cohort of childrefihe island was selected for a population based birth
cohort studs as it has a unique populatidhat consistsaalmost equallyof the indigenous
Manx population andmmigrants. This allowm&searchers to reliably contratiie possible
effects of genetics and environment uptrese distinct population grougy®®

Although these unique attributesfahe Isle of Man cohort make the island an
interesting setting for a populain-based birth cohort studyGoodfellow proceeds to
explain thatdue to furding issues a large quantity thfe datacollectedfrom the study ha
yet to be analysed. ttempts were madeby the research tearto minimise the effects of
migration upon the cohu size,it must be acknowledgethat it may limit the ability to
longitudinallylink data and to gain a true insight in to the development of children, which is

a key advantage of the design of a cohort study.

Born in Bradford

Bradford, a ci in the noth of Englandis considered to be amongétK S O 2nuast i NB Q &
socioeconomicallgeprived areas!®®¢ K S  OA (i & @thnicdagphldiazanlyo A
comprises of people from either White Briti§b0%)or Pakisani (44%) origin, resulting in

the city being considered one of the most ethnically diverse cities itu#é-or these

reasons, resea@hers decided it would be an ideal loiat for a birth cohort study that
wouldinvestigate the roles of environment dgenetics upon healthand to examine any

differences between the two genetically distinct populatiéi®
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The study recruited over 13)0mothersat Bradford Royal Infirmary between
March 2007and November @11during various prenatal appointments, or during their
perinatal hospital admissio®ver 80% of eligible pregnant women domiciled within the
study agreed to participatélhe study uses a combination of routine data, such as hospital
and general practi records, alongside data collected from biological samples (including
cord blood, urine and blood samples), as well as physical examinations and parental
completed questionnairedVithin the main cohort, therare also two nestedtudies: ALL
IN, a studyabout allergies and infections, and BiB 1000, which studies weight gain and
obesity.Researchers hope that the wealth of data available about its participants will allow
them to comprehensively profile the population of the cf§

Byage fouryears mothershad completed sevequestionnaires, and #re had
also been three partnecompleted questionnaires-hisstudy isstill considered to be in its
early stagesthus there idittle longitudinaldatacurrently awailablefrom the study From a
respiratory perspectivgo date,there have been nqublicatiors that explore respiratory
morbidity specifically within the cohortiowever participants have been part of a larger
European study that investigates the deveaiegnt off allergy in children, which includes
asthma and allergic rhiniti&"

Researchers report a low attritionteg which, like the Isle of Malirth cohort
study, they attribute to upholding an excellerglationship with participants. Researchers
organiseregular community event® engage participants, and uiee media to raise the
profile of the study. To furtheenhanceparticipation andresponse rates, which were
around 30% during KS & (i dzR & Qrésedrdhersised dltériativeethods br follow
up of participants. These strategies included the usenatfti-lingual interviewerghat were
employed to facilitate the participation of parents that were unable to read or speak
Oy3Ift A&aKEI 6KAOK YIEAYAA&SR Piofliy ofthé daRodt 85 LJ- NI A OA
RSY2YAGNI SR LI NGAOALIYy(Ga da 6SAy3a I NBLNBaS
demonstrates that there was minimal selection bias, and that the extra measures taken to
reduce the effects of poverty, language barriers atiter cultural differences have been
successfulA limitation of the study due to the unique demographics of the Bradford
population,is that many of the findingsannotbe used to makénferencesabout the wider

UK population, and it also makes it difficto compareresults with other cohorts.
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1.3.3 International Birth Cohort Studies

ELSPAC

The European Longitudinal Study of Pregnancy and Childiia&PA®) a large
longitudinalstudy that wagpromotedby the World Health Organization in the late8D8
and coordinated by the ALSPAC team at Bristol Univef%ityhe studyconsisted of a
series of population based cohort studies set in various cities in Euwatieparticipating
countries including the United Kingdom (the aforementioned Isle of Man and Avon
cohorts),C2zch Republic, Ukraine, Slovakia, Russia, Crézgtania Greece and Spain
Specific regions within participating countries were chosen, with focus on encompassing
both urban and rural areag hemain research toolased in the studyre standardized
gquegionnairesthat are distributed taboth parents, the child, teachers anédith care
professionalsAlthough somearticipatingregions incorporatecdditional investigations,
examinations and questionnaires, the baseline protocol remained the same, pétigtits
the data collected from over 40,000 international participants to easily be compared,
contrasted and metaanalysed.

This study has the potential to have great impact upon health policy in Eurape as
whole, however the impact has, so féeen snaller than hoped. Bspite participating
countries releasing data from their own cohorts, little information is availableiaBaSPAC
as a whole. Some countries, suchtlas Czech Refnlic and the UK remain actives\iral
of the original countriesncludng Greece and Spain, have now abandotissl project,
which wasattributed to funding issueand the economic downturn

The ELSPAQuestionnaires have looked at respiratory symptoms and thects of
tobacco exposur&® Cigarette smoking was more prevalent amongst the $ritiohort,
and an analysis of the nature of wheeze within two of the populasiowolved with ELSPAC
demonstrated that parental, and particularly maternal cigarette smoking was associated
with wheeze in young childrefurthermore, abnormabing functionwas present in the
childrenof cigarettesmokers shortly after birth, when environmental expossioould not

have been apparerft?

1.3.4 Respiratory Birth Cohort Studies
The significance of the previously discussed resigtsmionstrate the power of inth cohort

studiesto provide a valuable research platform for investigating modern research questions
and evaluating both general and specific areas of health and welld&iom a respiratory
perspective, widying the prevalence and nature of respiratoryrgytoms from birth allows

researchers to assess the interactions between environmental and genetic factorsyas the
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occur. D&a can be very reliable due to the short periods of participant recall in this study
design. Many studies have demonstrated tleatly life health may have significant impact
upon morbidity in later life.

Despite the benefits of the holistic approach adopted by the aforementioned
cohort studiesg KA OK Il GKSNJ I OF NASGe 27F shtligsthatl 0 2 dzii
specificallyinvestigate respiratory morbidity within paediatric populations are also
advantageousThese studiesan reveal trends in the effects of specific exposunes
protective factors, such asbacco smoke and bredseding,upon the prevalence of
symptoms, ad explore the symptoms in greater depan general cohort studieSome
paediatric studies have investigated the aetiology of particular disease processes in
children, such as asthma and allergies such as rhinitis, whereas other studies focus more
upon ymptoms, than doctor diagnosed conditions such as wheeze and other breathing
difficulties.
40A0T T #EEI AOAT 80 2A0PEOAOI OUu 300AU
¢tKS ¢dz0az2y / KAt RNByQa wSALANI G2NE {GdzRé o0¢/ w
commenced in 1980°? It was the first respiratory birth cohort study, and it aimed to
collect extensive data about the respiratory health of its 1246 participants from birth to
adulthood, in order to determine risk factors for respiratory infection in childhood and the
development of chronic obstructive airway diseases in adulttdé8drhe study aimed to
recruit all healthy newborn infants being cared fiyr one American Health Maintenance
Organization (HMO) over a four and a half year period, and information was collected from
selfadministered questionnaires, interviews, biological specimens, and routine data.

Significant findings from Tucson includiescribingthat wheeze is deterogeneous
symptomwith numerous phenotypes that are expressed differently at the various stages of
childhood and is not necessarily a feature of asthf¥d Researchers were able to identify
a number of risk factors and the role of infection in the aetiology of childivadogkeze%
Wheezing syndromes during preschool years may be transient and limited to these years
only, or persistent, where symptoms continue to be present in adolescence. Children who
were to become persistent wheezers later in childhood wadsée to be identified during
their first wheezing episodes due to alterations in their imnmune respafi&Researchers
also found that childen with low respiratory function at birth were likely to have
persistently poorer function throughout childhood, and that these children were more
susceptible to respiratory tract infectiof¥? Data from the study has been successfully

used to createan asthma indicative index, which uses clinicabpeeters to indicate the
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risk of a wheezing preschool childdeening athmatic later in childhood%: *°)However,
despite efforts to validate this tool in other coherthere has been some controversy with

regards to the validity of the tool in clinical practigg#1°° 110

The Manchester Asthma and Allergy Study
The Manchester Asthma and Allergy StudyA@#) was established in 19@&h the aimto
study the naturahistory of asthma and other atopic conditions within an unselected
population birth cohort. Researchers focused upon two main risk factors: family history and
the presence oknown allergens withiti KS OKAf RQa K2M&stuBy OA NRY Y Sy i
enrolled approximatelyl000 participantsluringthel y G Sy I G f & 6-BOavéeksy 3¢ DA ?
gestation)overa period ofl.5 yeas. At enrolment, parents were screened for allergies and
the children were allocated a risk group in accordance to resaittd there was a nested
intervention study in the high risk growghich included a strict allergen avoidance regimen
during pregnancynd the first year of lifé"'? This permitted researchers to gain significant
information regarding genetics, but this data was also utilized in a nested study that
analysed allergy and atopy within the adult population of in addition to the paediatric
cohort®!? (hildrenattended assessments at ages 1, 3, 5, 8 and 11 years of age. Parents
completed the previously validated s@lfiministered ISAAC questionnaires about their
children, and biological samples and lung function testing was alseriakgn.

Results from MAABrovide further evidence that maternal cigarette smoking
during pregnancy significantly increased the likelihood of childhood whé€&x&hildren
that had a personal history of wheeze, and children of atopic parents, with or without a
personal history of atopywere allfound to hare poorer lung function at age three
years*¥ Researchergwolved with MAAS statihat wheeze is a clinical symptatimat is
almost always associated with fpatogy,andis nevera feature ofa normaly functioning
respratory system. Qter symptomssuch as coughmay also be featres of underlying
pathology. However, wheezway also be normal feature in the context of acute
infections®*® The prevention study nested within MAAS demonstrated a lower incidence
of respiratory symptoms inhildren at highrisk of such symptoms when the home
environment was manipulated to minimize the likelihood of allergic sensitiz&fiin

dmilar studies have had contrasting results thus further investigation is reqttirett®
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1.3.5 Review of Birth Cohort Study Design
Birth Cohort studies are observational studies that follow a defined population over a

period of time. The risk factors and health outcomes of subjects may be monitored
continuously or they may be assessed repeatedly at specified time intervals. Therefore, as
observational studies, they do not involve any experiments or any other interventions by
researchers. The primary purpose of these studies is to identify and examine the
relationship between suspected or known risk factors or exposures with the prevalence of
disease as an outcome. This permits hypotheses about these risk factors, such as cigarette
smoke exposure, to be tested by comparing the prevalence or incidence of digease i
various groups that are identified as being in different levels of risk for disease. Prospective
birth cohort studies are amongst the strongest observational study designs; they supersede
casecontrol studies or case series as they facilitate the cabeadf complete data sets,

and are subject to minimal recall bias in comparison to retrospective studies. One of the
greatest benefits of the study design is that the data permits researchers to calculate
relative risks of individual or cumulative factoasd gain insight in to the aetiology of

disease processes. However, there are limitations of this study design. In order to obtain
sufficient data, it is necessary to study large number of individuals over an extended period
of time. The prolonged periodf follow-up involved in this study design accounts for the
larger attrition rates associated with this study design. Loss to falipwnay result in
incomplete data sets this limiting the statistical power of the study. This is why a large
numbers partigpants is required by researchers wishing to conduct research using this
study design. It also usually requires considerable logistical effort-todinate

recruitment and subsequent follow up of participants. It may be frustrating for the
researchers imolved, as these studies may not yield significant results for a number of
years. These reasons demonstrate why it is necessary for investigators to have sufficient
evidence for their hypotheses prior to commencing a birth cohort study. Despite the efforts
required to conduct these studies, to date, there have been a number of birth cohort

studies that have demonstrated results that justify the effort requited.

1.4 Other Significant Paediatric Studies with Respiratory Focus
International Study of Asthma ad Allergies in Childhood

The largest study of this type to date is timernational Study of Asthma and édgjies in
Childhood (ISAAC). Thisirsinternationalstudy that was established in 1991 to investigate
the natural history of atopic disease suchasthma, eczema and allergic rhinitt® The

study has become the largest worldwidellaborative research projectoTdate,it has
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involvedtwo million children inLO5countries. The methodare consistent in each of the
306 centres involved with the study, which pides researchers to easily compare results
for the whole cohort, and to detect significant differences.

The study has so far consisted of three pém Te first involved a written
guestionnaire that was administerddr two age groups: children aged/years who had
a parent completed questionnaire, and adolescents aged4@earswho completed a self
administered questionnair€?” The secondbhaseinvolved assessment of lifestyle and
environment, and irdepth clinical analysis including treatment, symptoms &mel third
phase was a repeat of phase oaiter five years had elapsét® ?YThe first phaseof the
study described the large variation of the prevaleaoe severity of asthma and other
allergic conditions between participating countri€entres in developed counties,
including the United Kingdom and Ireland, Australia, New Zealand, and America reported
the highest pregalence of athma, and mgnificantly,they alsofound that children of similar
genetic origin domiciled in different geographical areas or countries had very different
phenotypes, which suggests environment contributes significantly to the aetiology of these
diseases'?YThe overall prevalence of atopic disease including asthma were also found to
have increased in many centres during the third phase, however this was less pronounced
in high prevalence ared¥” Results from British centres describsthnificantassociations
betweenpassive smokingnd the incidencef respiratory symptoms during childhood, as
well as other factors such #se presence of householdcreasngthe risk ofwheeze and
rhinitis, andemissiondrom certainfuelsused within the householdlsohaving adverse
effectsupon respiratory symptomé§2?

Due to the worldwide impact of the studygurth and fifth phases are currently
being designed and incorporated in to the study desidre study has successfully
demonstrated that environmental factors are key in the development of respiratory
symptoms wordiwide.*?® The study has beerommended the study for its improvements
to the engagement of researchers frodeveloping countrieandthe World Health
Organizatiorand World Akrgy Associatioactively encourage the use of the ISAAC data in

policy making!24125)

The Leicester Respiratory Cohorts

The Leicester Respiratory cohorts consist of stvatified random samples of children
domiciled within the Leicester Health Authority Area in Engl&khe initial cohort,

established in 1990, included a community based sample of 1650 children born in the area

between 19851990, and desdped the prevalence and aetiology @dctor diagnosed
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asthma, recurrent cough and othemeezing disorderschronic rhinitis and habitual
snoringin childrenaged 65 yearsliving in Leicestershir@®® The success of the initial
cohort resulted in a second cohort approximately8700children aged 14 yearsbeing
established in 1998The study collected demographic data as well as information about
growth, immunizationsand other health related events in childhoad well as exposures
including breastfeeding and family history of asthma atmpy. The area in which the study
is conducted has a muléthnic population, which allowed researchersunderstand the
relationship between genetics and environment upon the presence of respiratory disease
To determine the impact of deprivation updime prevalence of respiratory symptoms,
complete postcodes for all the address at which participants had been resident were
assignedirownsend deprivation index scores.

Researcherffom Leicester alsoollaborated with theesearch team from the
aforemenioned Tucsorbirth cohortstudy. Thedata fromLeicesteisupports evidence from
Tucsorthat there are various mechanisms that lead to childhood wheeze, and that
allergeninduced and infectioainduced wheeze should be considered two distinct disorders
with independentmechanismg!02 115 127. 128F'he | eicester cohort was also usedattempt
to further validate thecontroversialAsthma Predictive Index from Tucsamd despite
discovering that the tool itself hadlbo significant advantage over simple clinical appraisal of
the pattern of symptomstesearchersvere able to concludénat the pattern of wheeze
and other respiratory symptoms in infants and preschool children are a key factor in
predicting which childrerwere likely to become asthmatit®®Researchers were also able
to demonstrate the significance of environmental risk factors during early life in the
aetiology of asthmaby demonstratingsimilara prevalencef wheeze in children of
southern Asian origin anghite British childrendespite the prevalence of wheeze
traditionally being low in southern Asian countrié® 1*0The study waslao amongst the
first to investigatehe economic and social impact of respoat disease in preschool
children®?

When considering the significance of the results from this study, it is disappointing
that children were not enrolled untihey wereone year old Thishas limited the availability
of data aboutexposures during pregnancy and early infamdyich may have a contributing
role in the aetiology of wheezandalthoughdatawascollected retrospectivelyit may be

subject to recall bia®
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Global Asthma and Allergy Excellence Network

In 2004the Global Asthma and Allergy Excellence NetworkKl(ER) was established with
the aims of uniting research and existing knowledge of asthma and allergies in children
across the European UnidtiYThis was to be achieved by pooling data from a number of
European longitudinal studies of childreand the project aimed to compare study designs
including recruitment methods ancbntrast exposures or outcome measures for
respiratory or allergic disease birth cohorts conducted in Europe to create a database
that may address previously unanswered research questions by providing a large enough
samples for metaanalyses with sufficient statistical powdihe database includes
information from 25 European studies conducted in 10 coiesthat focus on respirator
disease, allergy and atopfResearchers found that many studies had used questionnaires
from the ISAAC study, signifying a homogenous definition of Asthma across a number of

studies which is particularly useful for comparison and anaf{’3is

1.3.5 Studies about respi ratory symptoms in  Merseyside
There is an increased prevalence of respiratory disease in both the adult and paediatric

populations in Merseysid€ Poor health outcomes in the city may be palty attributed to
the severity of socioeconomic deprivation in the cityth over75: 2 F (G KS OA (& Qa
being considered as deprivedth approximately a third of children under 16 years of age
living in relative poverty**? Birth weights & also lower than the English national average,
as is the number of children who are breastfed, desghite presence of wellunded local
health promotioninitiatives, and cigarette smoke exposure is also a significant health
problem 3%

Some of he efects of these exposures upon the children living in the city have
been investigatedo an extent within schoehge children living in Liverpool and
surrounding agas bythe Merseyside Respiratory Health Surveys (MRH®ge surveys
were a series of foutrosssectional studies of children ageelld years in Merseyside dh
were conducted in 1991, 1993998 and 2006*® The studies investigate childhood health
outcomes, primarily asthma and obesity, in relation to risk factors including smoking during
pregnancy, passive exposure to cigarette smoke, residential location and socioeconomic
deprivation®3#136) The main outcme measures were doctatiagnosed Asthma (DDA) and
the presence of three specific respiratory symptoms: wheeze, shortness of breath and
cough.Parentcompleted questionnaires were administered to appraise the respiratory
health of a total of 6,577 schoolittiren living within socioeconomically deprived areas of

Merseysidg®
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The studies found thahere was a relationship betweeparticular patterns of
respiratory symptoms, such as cough aloekated tospecificrisk factors, such as living in
areas with highevels of environmental pollution. It also found that theesence of
dyspnoea, cough and wheetmgether wereindicativeof allergic diseaseegardless of the
3S23aANF LIKAOLFE € 20F0A2y 29The ki@lieEmohsRafed theNB a A RSy
significance of environmental factors in the aetiologyexfiratory morbidity in the city,
with children domiciled within 2 kilometresf the O A (indu@téial docklandaving a
significantly higher prevalence of respiratory symptoms, which is attributed to high levels of
dust deposition in the are&® Approximately a third of parents reported that their child
had been diagnosed with asthma, and 11% of children had a history of at least one hospital
admission for a condition of the respicay tract.**” The prevalencef DDA wagound to
be significantly higher in children from a lower socioeconomic backgréiihthis suggests
that a relationship exists betweateprivationand poor repiratory health inchildrenliving
in Merseydile. Researchemstimated that almost half of childreznrolled in the study
were regularly exposetb envirormental tobacco smoke, which may also accounttifier
increased prevalence of respiratory diseasthim area*34 137

The MRHSalsodetected a high prevalence of maternal smoking during pregnancy
in Merseysideparticularly amongsteenage motherst®® 139n 1998 and®006,38% and
27% of mothergeported smoking diring pregnancy imespectively which illustrates the
significant public health problem of cigarette smokidhging pregnancyn Merseysidg'*?)

The study examined the influence of maternal and foetal factors upon the prevalence of
asthma, and found that maternal cigarette smoking predisposes children to poeenat
birth, and that premature birth is also an independent risk factor for astffha
Researchers found that these mothers were more likely to be fréovar socioeconomic
background, and that mothers who smoked during pregnancy were also more likely to
consume alcohol prenatall§® An analysis of population attributabtesk for adverse birth
outcomes as a result of maternal cigarette smoking during pregnancy in Merseyside
demonstrated that around 25% of low birth weight deliveries and up to a sixth of
premature births could be attributed to th particular risk facto#*® Children exposed to
cigarette smoke in utero were more likely to havlaer gestational birth weight. They
alsomay be predisposed to short statyreehavioural problemand obesity in later
childhood®40 ¥1)

Data from routine sourcefirther supports evidencéom the MRHS 32 Children

from Merseyside are exposed to a number of both modifiable and fixed risk factors for
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respiratory disease, which in turn contributes to thignificantrespiratorymorbidity inthe
paediatric population iMerseyside However, the data from the MRHS only represents
children aged 8 1years meaning data is only applicable to children of this age. Despite
data being collected about pregnancy and preschool yearsspéctively, this may be
subject to recall bias. Furthermore, the cresectional study design of the MRHS means
that at the point of data collection, many children had already been diagnosed with
asthma, thus the precise aetiology may have been uncletiroddh general population
trends may be demonstrated from the series of surveysgitoss changes in respiratory
symptoms on an individual level cannot be determined, and neither can causality.

The advantages of the Liywol Respiratory Birth Cohortuly over previous
studies of children in Merseyside include the longitudiméageof data, which will permit
researchers to gain insight in to both the prevalence and possible aetiology of respiratory
symptoms, but also how patterns of such symptoms ggaover timeon an individual
basis,within the Liverpool populationThe questionnaire in the LRBCS also includes a
sectian that explores quality of lifen addition to the respiratory symptom questions, which
allows researchers to gain insight in to tingpact of respiratory conditions upon both
children and their families. The study design as a birth cohort study allows exposure and
demographic data to be gathered early in life, and will permit researchers to explore the
previously undescribed prevalenget NB A LA NI G2NE aevYLizYa Ay [ Ac¢
population. Tablel. 2 summarises previous longitudinal studies of respiratory diseases in

paediatric populations.
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Tablel. 2 Longitudina Studies of Respiratory Diseases in Paediatric Populations

Sudy Acronym | Country/Region Year Age | Number of Areas of Interest
Participants
Isle of White Cohort - Isle of White United . .
Study142 Kingdom 1989 0+ 1,456 Environmental factors, food allergies
Multi-Centre Aller MAS Berlin, Dussielorf, Mainz,
oy Freiburg and Munich, 1990 0+ 1,314 Asthma, Atopy and factors affecting sensitization
Study®43)
Germany
I(‘:%'ﬁgfttg Respiratory i Leicester, United Kingdom | 1990 & 1998 | 1+ 1650 & 8750 Natural history and prevalence of respiratorigehse in children
Environment and ECA . . . . .
Childhood Asthm&44 Oslo, Norway 1992 0-2 3,754 Association of air pollution and asthma in young children
Manchester Asthma and MAAS Manchester, United . .
Allergy Study? Kingdom 1995 0+ 957 Natural history of asthma and allergies
Prevention and PIAMA
quence of asthma and The Netherlands 1996 0+ 3,291 Asthma, Respiratory symptoms, Allergies
mite dlergy¢ Natural
history study*45
Pollution and Asthma PARIS . . .
Risk: arinfant Studyi® Paris, France 2003 0+ 3,855 Environmental effects upon aetiology of asthma
International Study of ISAAC 6/7 & Aetiology and impact of asthma and other allergic disease in
Asthma and Allergies in International 1991 13/14 >2,000,000 childhood
Childhood!19)
Western Gohia Children| VGB Gothenburg, Sweden 2003 4,921 Natural history and risk factors for asthma and allergies

Study4)




1.5 Respiratory Symptom Questionnaires
During the formation of thgrotocol of the LRBCS, it was decided that the Liverpool

Respiratory Symptom QuestionnaileRSQJould be used as the core questionnairehdis

already been validated for paediatric populations, and a unique featlitbe LRSQ as a

research tooisthatA i S ELJ 2 NB& i K&lioKlifeinfhe toptdktoff | YA & Q&
respiratory symptoms? The questionnaire is a fundamental element of the stddgign of

the LRBCS, tis it was necessary to consider the context of other validated respiratory

gquestionnaires to ensure that the LRSQ is the most appropriate tool for the LRBCS.

1.5.1 General Respiratory Symptom Questionnaires
The widespread use of respiratory symptom quastiaires to assess the prevalence of

cough, wheeze, dyspnoea and other symptoms began in 1960, when the Medical Research
Council (MRC) designed a questionnaire to be used in respiratory epidemitfogine
original questionnaire has been applied in modifiedns in a number of epidemiological
studies worldwide. There are now a number of respiratory symptom questionnaires that
have been validated for use in adult and paediatric populations. There is wide variation in
the purpose and use of questionnaires: soare disease specific whereas others explore
the natureand impactwof respiratory symptom. Soe questionnaires are used for clinical
assessment of diseagpeogressiorin individuals, whereas others may be used for
epidemiological surveillance in diseaseef populations. Questionnaires mhg completed

as part of a structured intervievar they may be selfompleted There are a number of
widely used adult respiratory symptom questionnaires which explore the impact of
respiratory symptoms upon quality dfd. However, these questionnaires have not
previously been validated in children, and contain domains that are unsuitable for

paediatric studies, and are therefore unsuitable for the LRB&S ablel.3).

1.5.2 Paediatric Respir atory Symptom Questionnaires
There are fewespiratory symptoms questionnairdéisat assess respiratory symptoms in
children®9 Furthermore, questionnaires that are used in a paediatric context often focus
upon a specific disease processes, narasthhma as opposed to symptoms aloiigee
Table 1.3.

The questionnaire used in the previously discussed ISAAC study is the most
frequently used respiratory symptom questionnaire for childf&# This may be attributed
to the large number of participants that weneviolved with ISAAC, and also because it has
been successfully translated in to a number of languafes.questionnaire includes 21

items, and covers a number of domains, that assess the prevalence and severity of asthma,
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rhinitis and eczema in childhodtt? Despite prowling a comprehensive assessment of the
prevalence of respiratory and allergic symptoms in children, a limitation of the ISAAC
guestionnaires is that there is no exploration of the impact of symptoms upon quality of
life.

The American Thoracic Society (AB8p created gpaediatric respatory
questionnaire which is widely accepted tool for assessing respiratory health in
children®*)The ATS questionnaim®nsists of up to 45 items that explore demographics
and exposures including enorbidities as well as personal medical histdyher
gquestionnaires that specifically explore the prevalence, contnal impact of childhood
asthmainclude the Asthma Control Questionnaardthe Test for Respiratory and Asthma
control in Kid$'®* 1*2However, thesequestionnairesare not appropriate fouse inthe
LRBCS asdi are designed for specific disease processes.

Like the LRSQ, The Paediatric Asthma and Quality of Life questionnaire explores
both the prevalence and impact of respiratory disease in children, however it is designed
and validated for the assessment dfildren aged 717 years thus may not be suitable for

the preschool population of the LRBES)

The Liverpool Respiratory Symptom Questionnaire

The research team concluded that th&SQwould be the mosappropriate questionnaire

to explore the respiratory symptoms of preschool childrethim LRBC&ee Appendi for
original version of LRS@he questionnaire was developed using-gsésting standard
questionnaires, including th&AAC questionnaireand aimed to identifyp to four clinical
phenotypes 6 wheeze in preschool childreh.was first validatedy Powell et ain 2002,

who used the questionnaire in a group of children admitted to a specialist neonatal unit in
comparisorto a group of healthy controls born at the same hospgialhe initial study
demonstrated that the questionnairead good sensitivitya range of 88.96.7% across all
eight domains)jn terms of detection of respiratory symptoms, and afeal good internal
consistency, with Cronba€hélpha scores of 0.80.95, and shorterm reliability was
acceptable, with Kappdemonstrating agreement withceres ranging from 0.4.7.The
questionnaire was further validated by Trinick et al in 2012 to assess symptoms and quality
of life in20 preschoothildren with cystic fibrosjsn comparison to 51 healthy preschool
controls ™ Trinick also assessed the questionnairariroter group of children aged-62
years and demonstrated that children with known chronic respiratory dis€agstic

fibrosis) had significantly higher LRSQ scores, particutettiye iquality of life domains of

the questionnaireChildren who suffered with chronic respiratory disease that frequently
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missed school also had higher LRSQ scofesinternal consistency scores were slightly
lower in the second study, with a range 068-0.89 inthe preschool group, however this

was attributed to a single question relating to snoring in thghbtime symptoms domain
(seeTable Ifor overview of LRSQ domaiand appendix3 for the complete LRSQ). Powell

et al also noted that this padilar question demonstrated little correlation with other
questions, thus the LRBCS will consider the removal of this question during analysis of the
responses from our cohortin consideration of response rates, the content and language of
the LRSQ, whitshould take 8.0 minutes to complete, is highly acceptable to parents and
caregivers. A Flek-Kincaidreading score analysis also demonstrated that the

gquestionnaire was an appropriate level for parental completion.

The questionnaire was further vadited in an unpublished crosectional that
explored respiratory symptoms in infants that had previously been treated for RSV
bronchiolitis, which was conducted by Pickles and Semple in 2bid study also
demonstrated that the LRSQ had good internaildityl and the study achieved an
acceptable response rate, which suggest acceptability. The study also highlighted issues
with the design and layout of the questionnaimhich can be altered in the LRBCS and
werethought to have affected the quality of s@mof the data that was collected.

The LRSQ will hesed alongsidan exposures and demographics questionnéire
provide researchers with a comprehensive overview of the prevalence, nature, impact of
respiratory symptoms andiseases in preschool chitdr living in Liverpool. It maglsoaid
researchers to identify the exposures thaedispose these children to respiratory
morbidity. The exposures and demographics questionnaire was created with input from
academic supervisors and several senior respisaphysicians, including those who initially
developed and validated the LRSQ (see appehftix demographics and exposures
explored in thequestionnaire) Questions evaluatenportant risk factors for respiratory
diseasdn infancy and childhogdncludng family history of atopy, exposure to cigarette
smoke and postcode, wth will be used to calculate the indices of multiple deprivation

scores for participants.
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Tablel.3 Respiratory Symptom Questionnaires

Name of
Questionnaire
Medical Rese&h MRCq
Council Respiratory
Questionnair&>?

{G DS2NHS SGRQ
Respiratory
Questionnairé&

American Thoracic ATSDLD78

Society Division of

Lung Disease
questionnairé®)

Asthma Control ACT
Test!®

Internati onal

Union against
Tuberculosis and
Lung Disease
Bronchial

Symptoms
Questionnaire (156)
Wisconsin Upper
Respiratory
Symptom Surveip?
Leicester Cough LCQ
Questionnair&>®
SelfReported
Chronic Respiratory
Questionnair&>®
Interviewer Led CRQIL
Chronic Respiratory
Questionnair&>®

IUATLD

WURSS

CRGSR

Abbreviation

Completion

Seltcompleted

or Interview

Selfcompleted

Seltcompleted

SelfCompleted

Selfcompleted

SelfCompletea

SelfCompleted

SelfCompleted

Interview

Conditions/Symptoms
Explored

Respiratory symptoms, past
medical history, smdkg
history, family history and
occupational history.
Chronic airways diseases,
including chronic obstructive
pulmonary disease,
Prevalence of respiratory
symptoms and disease.

Asthma control

Respiratory symptoms,
bronchial symptoms,
respiratory infections.

Assess the severity of the
common cold (coryzal
symptoms).

Impact of chronic cough upon
quality of life

To assess the severity and
impact of chronic obstructive
pulmonary disease

To assess the severity and
impact of chronic obstructive
pulmonary disease
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Tablel.4 Paediatric Resmatory Questionnaires

Name of Abbreviation
Questionnaire

Liverpool LRSQ
Respiratory

Symptom

Questionnairé)

International Study ISAACq
of Asthma and

Allergies in

Childhood

questionnairé?t)

International Study ISAACq
of Asthma and

Allergies in

Childhood

questionnaire

American Thoracic ATSDLD78c
{20ASiGe |/
Questionnair&>®)

Asthma control ACQ
guestionnairé>V

Test for TRACK
Respiratory and

Asthma control in

Kidg!5?

Paediatric Asthm = PAQLQ
Quality of Life
Questionnair&>d

Pollution Effects or PEACE(Q
Asthmatic Children
in Europe®
Wythenshawe
Community
Asthma Project
Questionnair&sy
Infant/Toddler ITQOKISAAC
Quality of Life

guestionnairé??

Symptoms/Conditions
Covered

Chronic condions,
cough, Wheeze,
shortness of breath,
snoring

Asthma and Allergic
disease

Asthma and Allergic
disease

Asthma, Respiratory
infections

Asthma

Asthma, respiratory
disease

Asthma

Respiratory symptoms it

the context of
environmental pollution
Asthma, undiagnosed
respiratory disease

Impact of wheezing
illness in preschool
children upon health
related quality of life

Age
(Years)

6/7

13/14

<13

6-16

<5

717

6-12

5-15

0-5

Completion

Parental

Parental

Child

Parental

Parental

Parental

Parental

Parental

Parental

Parental
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1.6 Conclusion
Birth cohort studies are a valuable epidemiological tool to monitor the changes in

prevalence of disease within populations. There have been a number of birth cohort studies
conducted at regional, national and international levels across thddwevhich focus on
the health and development of children. The results from these studies have contributed
significantly to our knowledge of the determinants of health during childhood, as well as
the effects in later life. fley have informed governmengnd allowed policies to be
implemented to protect and promote health in childhoddhngitudinal studies have also
been conducted to specifically investigate the epidemiology of respiratory disease, asthma
and allergic diseases, which have allowed a graatelerstanding of the risk factors and
natural history of respiratory disease in children. The design of these longitudinal studies
often rely upon parentompleted questionnaires to assess children at specific time points,
however, existing questionnairdgve limitatiors, and there are currently very few
guestionnaires that are validated for exploring respiratory symptoms in preschool children.
The LRBASamongst the first longitudinal studies that explores both the
prevalence and impact of respiratosymptomswithin an unselected population based

birth cohort study, and will also be the firsirthh cohort study to use the 1$Q.
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Chapter 2

Questionnaire Development
2.1 Introduction
During the protocol development by Pickles & Semple, it was detiddch core feature of
the study design should be an online version of the LR&®use of contemporary
technologyis hoped to improve compliance and retention of participafdgdence
suggestghat using the interne(as opposed to postahethods for epidemiological
researchcanincreaseresponse rates, redudess to follow upandimprove the quality of
data 162 183My involvement with the study commenceduring the second of phag@able
2.1), with the development of the questionnaire. To ensure that conducting a longitudinal
study online was feasible in this population, it was first necessary to assess whether
mothers from thetarget population of the LRB@®uld consider the online format as
accessible and acceptable.
Table 2.1 LRBCS Timescales

Phase | Tasks to be completed

1 Completion of protocol and application to IRAS for ethical approval by M
2012.

2 Development of theonline questionnaire, email and consent forms by December
2012.

3 Recruitment from January 2013 for a minimum of 12 months (including 4
week pilot).

4 Distribution and analysis of questionnaires.

The idea to conduct the LRBCS online stemmed fromribe/ledge that the way
the public interact with health related services and information has evolved over the last
two decadesThis isecondary to thedvancement ofhe internet, paired withthe ever
increasing availability of portable mirttedia devicessuch adaptops tabletsand
smartphones¢+1%%) This providesealth care professionals and researcheith the new
opportunity to engage with newpopuldions, and to gatheepidemiological information
outsideof the paradigm of the usual experimental settiritf$ **However, in comparison
with other industriesthe medical professioaomewhatlags behind in investment and
utilization of information technologiefor research and developmeft® "The internet
provides coskffective and simple means of conducting reseaant purposebuilt
websitescanprovide simpleools for creating surveysyhilst social mediaan be used as a

platform to target wider audience§™ 17
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2.1.1 Conducting Research Online
Participation in traditional methods of collecting epidemiologicakdacluding paper

questionnaires and participants interview sessions has declined in some of the established
birth cohort studies over recent yeafs ¢ 17479 The costs oprinting and distributing
questiomairesmay be considerable in large study populatiéris ’’Some of the
proposedbenefits of distributing research questionnaires online, in contrast to postal
methods include costeffectivenessandsome studkes reportimproved response rates,

which are desirable to any researcher conducting a birth cohort stGtiy**However,

there has been conflicting evidence about the validity of data collected by these ngthod
and thus researchers must appraise the benefits and limitations of this research method in
the context of their own study and population when deciding to conduct a study all or

partially online 6"

Advantages of online questionnaires in medical research studies

Conducting longitudinal research studies using the internet having significant benefits to
both participants and researelns, in the context of time, costs and convenience. These
benefits are beginnig to be acknowledged by soneéthe largeongoing birth cohort
studies,includingALSPA®and Gowing up in Scotlarié?, which hae bothcommenced

the trangtion to online questionnaired-urthermore, a birth cohort study as established

in Italy in 2007 that primarily used the internet to recruit participants and collect d&4t
has so far recruited approximatedt00 mothers to the cohort, thus demonstrating that
this is feasible to auduct a an epidemiologicaking the internet!’

Furthermore, the quality of data may also be superior in electronic questionnaires,
due to technology that prevents incomplete or implausible responses being subtfifited
1 0Oncethe logistics of online questionnaire digtttion have beerinalised there is
minimal need for administratioras the technology permits researchers to automate the
delivery of seHadministered questionnaires, and subsequent reminders if necessary, to
large volumes of partipants at specifieditne points.

Responses can be received immediately by email, HTML document or database
files, which permits rapid analysis of data. This eliminates the need for interviewers or
administrators, which in turn can reduce study costs. Study costs may be fuethered
due to savings on printing and postage costs. The advancement of techntdogyeamits
the questiondo be tailored to an individual based on responses to previous sections, which
can considerably shorten the length of the questionnaire and anbdhe survey

experience by maximising the perceived relevance of the study to participants.
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Disadvantages of online questionnaires in medical research studies

Although there are a number of advantages associated with conducting epidemiological
studies mline, researchers must also consider the limitations of this method of data
collection(167. 174. 18482) |t j5 necessary tappraisethe suitabilityof online data collectiomo
their own particular study to mimise the chance of biased result¥iere is little data
available that specifically addresses the efficacy of online questionnaires versus postal
guestionnaire in the context of a longitudinal prospective birth cohort stt}/Some
limitations are unavoidable and inherent in all studies that involve questionnaires, however
some limitations are uigue to internet based researé¢H® The two major concerns with
data collected online are validity and bi&® Slectionbias is one of the most significant
problensfaced ly researchers when conducting healthsed research online.

Although selfselection bias is prevalent in traditional postal questionnaires,
researchers must consider thanhly certain types of individuals would be likely to complete
a questionnaire onlineand furthermore it may not be possible for people from certain
demographics to access an online questionnaire. The LRBCS attempts to overcome this bias
by ensuring during feasibilitiestingthat a large proportion of the target population have
access tdhe internet. Furthermore, the LRBCS research tedii®r a postal option for
communication and questionnaires for all those who haveocess to the internet or
prefer a paper questionnairé&kecruitment to the study will be in person, thus a number of
the difficulties associated with internet baseecruitment from social media and websites
are not relevant to the LRBES- 172179

Due to the aforementioned socioeconomic disparities in the city of Liverpdalie
representative sample is essential for thalidity LRBCS, thus the research team will
continuously monitor the demographics of paitiants, to monitor any
underrepresentation of certain maternal age groups, parents from lower ssmmomic
houselolds or minority ethnic backgrounds, which has been reported in otherested
health research'’8 183

Qear benefits and limitationexist and must be considered wheanducting
researchusing online resourced he design of the LRBCS aimislémtify anypossible
limitations of the study in its development stage, thus the study will be developed closely

with parents to ensure the design appeals to potenpiatticipants

2.1.2 Public and Patient Involvement
It is acceptedhat feasibility testing iran essentl step of research methodand nput

from members of the target populatioturing the development phasaf an
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epidemiological studgan be invaluable, beirgpth practical and constructiveés* 18 The
research team felt that #vastherefore essentiato developthe LRBCS involvingpthers
from similar demographid® potential participantsPatient andpublicinvolvement(PPI)s
the name given tahis pracess of developing health related services and projiects
collaborationwith patients and the wider public. Thisrscommendel by regulatory bodies
such as the Department of Health and the National InstitutiohledlthResearchNIHR)in
which, and impemented in research and development by the National Institute of Clinical
ExcellencéNICEfe®as7.188)t t | X3 Fy dzYoNBfflF GSN¥Y dzaSR (G2 |
AYGSNI OGtA2ya GKIFEG LI GASyda L% Rundaiebtallylizo t A O KI
represents theeffective and purposefudngagment betweenhealth care professionals
service users, antthe publicin all aspects of planning, developjrgpmmissioningnd
decision making® The processimsto enharce the quality ohealthcareandresearch,
andsatisfaction amonggpatients andparticipantsrespectively Thusthe research team
hypothesizedhat developing theappearanceand presentation othe LRBC®ith the input
of potential participantswill ensurethat the studyis developedto be both suitable and
attractiveto this population

Severapublications have demonstrated that the overall desigorigialin
capturing the interest oparticipantsand ensuring prompt ancheaningful responseg®"
Thegraphicd y 236 ND | f rits ofyjtieStigrBairg@resentationconvey important
messages and instructions to participardaead thereforeshouldalso be carefully
consideredvhen designing a questionnaifé€? For the LRBCS, the most appropriate design
will be determinedby interviewing mothers fronthe target populationThe resultsfrom
these PPI sessions with parents gilide researchers towards the final design, arid i
hoped that parentonsequentially wilfind it more desirable to continue to return the
guestionnairefor the whole five yearswhich would inevitaly increasehe powerof the
LRBCS.

2.1.3 Objectives:
To assess the accessibility and acceptability of the LRSQ and demographics questionnaire in

the context of presentation, format and appearance by involving mothers.
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2.2 Methods

2.2.1 Development
The key variablsfound to affect theattitude and perceptionsowards a questionnaire

includedthe layout, order anddensity of the questions and information presented, well
as the use otolours, patterned backgroundsnagesand logos, and variation it size
and colour®®*199 |t wastherefore decided tha a feasibilitystudy wouldbe beneficial for
researchers in order tappraisedomains such aaccessibilitywhether participants could
easily access ammbmplete the questionnaireas well aglesign features includindensity,
which isthe amount of information displayed on each page including the spacivoeest
questions. Researchers would also consttiermost appropriate size and stylefohts and
typefacefor the questionnaireThe use of images and logmsother nonverbal
communication andackground and colouwvere also to be considere@hesevarious
domainswere used to create a series @fiestionnaire prototypeages, each witbptions
or variations ofeach ofthese domainsFigue 2.2 demonstrateshow these domains were
translated in to designs.

Three to fouroptions for eacldomainwere created and prepared f@resentation
to a smallgroupof parentsin order to assess thacceptability of he format of the
questionnaire and the impact of the different desigos how the questionnaire was
perceived For maximum continuitythe parents towhom these pototypes would be
presented would be from the same population as the LRBEI®)lish speakg parents of
newborninfants atK S [ A @S N1J2 2 t  QL\WH) bher€ldre, thedirkludoniand
exclusiorcriteria for this small pilot weraentical to that of theLRBCS~{gure2.1).

The presentation(seeappendix 3was limited to five shd key questions to be answered
one for each of the previously identified domains

Figure2.1 Eligibility for involvement in LRBCS PPI session

T Inclusionly ¥l yiGa 02N}y |G [ABSNLR2f 22YSy(
where the parents normally reside in Liverpool postcoded 39) regardless of
future residence

1 Exclusios Neonates born to parents normally resident outside the Liverpool
postcodes 1-L38. Babies born to nenglish speaking parents.
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Figure 2.2 Prototype questionnaire presentation used in PPI session
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2.3 Results
Twenty mothers that met the inclusion and exclusion criteria ofstugly were

approached: all twenty readily volunteered to evaluate the stignnaire prototypes
t F NIGAOALN Yy aQ rdahBomaiNdeR BocunBriell dag alsb gecorded if
participants had no preferenceThe researchers also noted any additional comments

offered by participantas his feedback ialso useful.

2.3.1 Accessibility
From the outset, lte intentionsof the researchers involved in the LRBES that the study

should be conductednline. As previously Figure 2.%referred mehod of
discussed, the availability of the internet is vastly completion ofjuestionnaire
expanding, however prior toonductinga study
onling, the feasibility must be explorednd
researchers must ensure thparticipants can
easily access the internet.

Of the 20 parents interviewed, most (n=13)

communicated that their preferred method of

completion of a questionnaire of this type would be
using alaptop orpersonal computefFigue 2.3). A « Laptop = Smart Phones Tablet
preference to a tablet osmartphonewas

expressed by seven of the intervieweesZrand

n=5, respectively). Nmothersthat were interviewed expressed a prefereniwereceivinga
paper questionnaire by . All 20 intervieweesonfirmed that they had access to their
preferred mode of completion, and 19 of the 20 had accessgeraonal computerMany

of the additional comments received about accessibility wevelving smartphones. Many
felt that despit havingaccesgo

both a computer and a smartphone Figure 2.4Preferred density of questions

they considered ampletion via a 14

12
smartphone to betoo complex 10
Converselyparticipans that 8

6

conveyed preferences to 4
smartphones generallghose this 2 . |
option asthey perceivedit to be less 0 . ' ' '
) _ _ No Low  Medium  High
time consumingas it would be Preference

I gL AtloftS alye LIFOSET Fyeé UAYSE D
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2.3.2 Density
Page density wasategorized in to threalternative options high with many or all the

questions were on one pagmedium where a few similaguestions were grouped
together;or low- represented byne question per pagéis anticipateda medium density
was preferred by most of the participants (n=@yure2.4). Thisdensitywasperceived as
beingefficient without being overwhelming.hfee prefered a higher density and further
three participantspreferred a low density. One mother expressed no preference in regards
to the density of the questions. Many parents expreselr frustration incompleting

online questionnairesvith low densities theyare perceived ad S y R foBeparént

stated she would be likely to stop answering the questions should a questignhbaiin this
format. In contrast, some parents believe that a high density would discourage them from

completing the questionnaire

2.3.2 Background
Four sampleslides with varyingroportionsof colour were provided for the volunteers to

scrutinise ranging fom a plainwhite backgound,anda similar one with coloured font$o
a background containing several bright coloi@even stated a preference to a plain,
uncoloured backgroundindsix reported that they would favow plain background with
subtle colour in the fontswhilstfive wanted some colouiFigure2.5). One wanted avery
colourful backgroundand one stated no preferenck may be of significancat many
participantshesitaed prior to responding to this question, arsgveralparticipants found it

difficult to makea definitedecision.

Figure 2.5 Prefeed amount of colour in the context of background and fonts

No colour Colured font  Subtle colour Mainly colour No preference
only

ON B~ O
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2.3.3 Themes, Images and Logos
This aim of this section of the interview was to evaluate the respoagelsed ly the use of

different images andbgos As recommended by the literateft®, the prototypes used

images that were releant to the nature of the LRBCS, afNJA SahdRdpg@rdpriate

themes werecreated The first had an image of children holding hands alonddbter; the
second had pencils along the footer and a headex typeface of childike writing. The

third was very colourful and hadchild-styleillustrationin the backgroundPositive

responses were received by thirteen of the participants to the first theme, compared to just
2 and 1 to the second and third aphs respectively-ive people stated no preference to

any of the above themes, and four of these communidateat they would prefer use of

imagesto be kept minimal

2.3.4 Font Size Figure 2.6 Preferred font size
The final area of questionnaire desitsted wasont 16
size Examplesfathe appearance of small, medium and 14
large fonts were providedirial, a sans serif font was 12

selected for testing as these fonts are perceived better | ,,
when reading screens (as opposed to Serif fonts such as g
Times New Roman, which are better perceived on 6
paper). Arial in specific was selected due to its wide 4

availability in software packageBhreequarters (n=15) 2 I

Small Medium Large

of the parents interviewedgreferred the medium font, 0

which corresponded to a size 16 Arial f¢Rigure 2.

Three preferred a smaller forférial size 12, andtwo

preferred a larger size (Arisize20). Howeverin consideration of the additional feedback
andcomments received, the key seems to be relativity; many of the parents expressed that
it is the ratio of the typeface relative to the san size that is important, as opposed to the

actual size.

2.3.5 Other Significant Findings
Many of thenew mothersinterviewedby LRBCS researchemmonstrated a keen interest

in aiding the developmentf the LRBCS questionnaire, and were eager to pedi@ddback
and suggestions for improvement or modification of the current deéiague 2.7)
Furthermore,it was encouraging to hear thatany of the parents were intrigued by the
study itself, and were disappointed tiscover that they were not curregthble to

participate.
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Figure 2.7Additional Commenteeceivedrom parents
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2.4 Discussion
There was a positive response from both midwives and parents to the study concept, and

information gathered from thePPlsession wilhave a significant infence uporthe further
developmentof the questionnaie. Analysis of these results has provided researchers with
the opportunity to maximise the potential of the LRBCS by incorporatemgents of design
that were positively received by the target poputati The information permitted
researchers to create a full moclp questionnaire to be used in usability testing.

There was a clear trend in terms of accessibitigrsonal computersvere clearly
favouredover other deviceswith 65% of the parents statg this as their preferred method
of completing the questionnairé=urthermore, 95%ad accss to a personal computer,
confirming thatthe questionnaire would baccessiblelt was striking that no participants
wished to receive the questionnaire by ppstich is testament to the revolution of the
internet and its enormous power as a tool for data acquisiitfh andmoreoversupports
the decision to conduct the LRBCS onllhes also noteworthy thata significant proportion
(25%)would favour completing the study via a Smartphone application. lEietbre
reasonable to consider the possibility of thevelopnga mobile phone application version
of the study to ensure equality and maximise accessibiititancement irwWeb
technologiesow provide open access tthe tools required to easily create such
applications®®”: 1%)

The trends seen in this study in the context of font size, density and background
colour, where results deviate towards the middle or moderate option have been
demonstrated in other studies, and may be influenced by participants answiaeragvay
they perceive to be socially desiter expected by thanterviewer.**® Furthermore, the
use of such terms in a research setting may be arbitr&@syhe questionnaire content had
been previously validatefibr use within this populationrad thus the questions will remain
unchangedHowever, information density can be modified, ahchayaffect the overall
likelihood of completion of a questionnalft&. Vast amounts of questions on one page may
intimidate potential participants, whereas, as stated by some of our participants, very low
densities (i.e. one question per page) gaolong the questionnaire and frustrate
participants, thugaisngthe attrition rate of a stud$°®. We must therefore consider the
presentation of informationa fine balance mudie achievedlt is reasonable to conclude
that a medium density would bemostappropriate; 65% of the participants agreed. gital
method of executing this would e group four to siprecisely wordedsimilar questions
together per page, and keeping tHirmat constant throughoutwhich is compatible for

the existing design and format of the LRSQ
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Therewas less consensasongst participantsn regardto whichthemes and
logos,background styleand colour were most aesthetically pleasing his ends to reflect
the personal preferences of individu#% However overall,background with fewer
coloursand less imageryere preferred. When prototypes were rankedcording to
colourcontent, a correlationappearedbetween the proportion of colour and the amount
of participants preferringhis style Figue 2.8). Thisstrongly supports the use af neutral
background in the designiféhe questionnaire, witlttonservativause of colourThe
opinions expressed by participants about the use of themes and logos also favoured a
simplerdesigns with over half (n=12) stating a preference for the simpleghefproposed
designs, which contained just a small image on the foot of the page, qudréer (n=4)
had no preferenceThus,influenced by this evidence, the final design of the questionnaire
will have minimal use of patterns and coloarsd modest,simpleandclean imags.

Typeface and font size will also follow a simple theme, a decision thksoidheavily
influenced by the input of those parents question&dith consideration othe feedback
receivedfrom parents, size will be relative to the paged the number of questions on that
particular pageand efforts will be made to ensutbe questonnaire looks appealing with a
large enough font so that text can be easily comprehended

Many of these findings are consistent with the findings of similar investigations
and wil be considereavhen finalising the design. Elememtisthe different prototypes will
be colhboratedto create the best possible desigmith the aim of beingttractive and
practical for parents whilst maintaiing its scientific significance as a reséaaol. An
example of how the input from the PPI session will be utilised in the design of the

questionnaire is demonstrated in Figure 2.9.
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Figure 2.8arent preferences of colour use in the questionnaire design

Background Preferences Popularity of different background
styles, In order of colour content
504 5% m No colour g 8
o
m Colured font < 6
only aa
| Subtle colour 2
T 2
L
Mainly colour 2 ¢
g 1 2 3 4
= No Colour Content of Slide

preference

The slides were ranked in terms of colour content, with the design aantathe least
colour assigned 1 and the design containing the most assigned 4.

Figure 29 Proposed appearance of BRS questionnairesing data from PP| Sessions

Logos from associated institutions, reminding
parents of the purpose of the questionnaire
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Medium sized font in relation to the page Medium density with

6. These next four questions are about how your child’s symptoms have similar questions
affected HIM or HER. grouped together
Over the last three months:

a. My child’s chest symptoms have affected my child's feeding or eating @

b. My child’s chest symptoms have woken up my child @

c. My child’s chest symptoms have reduced my child's activity @

d. My child’s chest symptoms have made my child unusually @

Neutral coloured
background *

The most lar i adds colour without overwhelming the page

FOF
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2.5 Conclusions

2.5.1 Public and p atient involvement in  the development online research
guestionnaire:
The evidence gathered BPIin this feasibilitystudy supports the evidence that involving

the public duringhe piloting and developing stagesrasearch questionnairesan be
informative and constructiveT his notion permitsesearchers to adapt thetidy design to
ensureparticipants perceiveéhe studyto be both relevant and significant.@geiving
feedbackwill also allowresearchers to tailor the LRB@She demands of its study
populationc it is hopedthat this will maximise its potential in terms of response rate,
attrition and the overall quality of the information gathere@his research method is
perceived as new and excitiby participants and clinicians alikeallowsparentsto feel
empoweredby theircontributionin to health servicesand thusincreases their likelihood

to partake in research.

2.5.2 Limitations of this feasibility study
Consideration of limitations is essentighen appraising the quality of the data from any

study. An impatant factor to consider is that the information was gathered by persons
involved in LRBCS, which may have introduced an element of observer bias in the collection
and interpretation of the information provided by parents. The risk of introducing this type
of bias was lessened by the presence of two interviewers that recorded the evidence
separately however the risk may have been further minimised by recording the
conversations held with parents.

When parents were interviewed, they were asked to state preference for each
of the domains; however a preferential system, whereby participants rank all the options in
order of preference, may have yielded more accurate results by revealing overall trends
and providing more data for robust statistical analysis

This study targeted specific populatiogroup, thus inferences made may not
represent the whole population. Furthermonesults may have been mereliable with a
larger samplesize,whichwas not possible at the time due to time constrainite stuly
will be further piloted to assess usability prior to its launch, which may reveal a@siasti

identified in this feasibility study.
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Chapter 3

Further Development of Online Materials and

Preparation for Recruitment
3.1 Introduction
Until recently creating ard conducting research questionnaires usihg online platform of
the World Wide Web (WWW) waensidered a timeonsuming task requiring a
considerable understanding afternet authoring programs drypertext Markup Language
(HTML), which ithe standardized system used to achieve font, colours, graphics and links
on internet page$'®? Today, survey software packages or online services have become
easily accessiblat a reasonable cospermitting online research projects to feasibly
conducted by researchefsom a variety of disciplines and backgrosndth little or no
prior experience of web desigf?

Following the patiat and public involvement workt was necessary to develop a
functional questionnaire using an online platform that was suitablélfemeeds of the
LRBCShe research team had pripermission to use a software package called
SelectSurvey.NET (SSN) through an institutional licensdaétd University of Liverpool.
However, despite being an acceptable platform for conducting surveys, the software had
limitations, particularlyin the context ofreedom to design the appearance of the
questionnaire, but also in the terms tife sophistication ofechnology. It was therefore
necessary to assess whether this software was suitable for the LRBCS, as a key aim of the
study was to utilizeéhe latest technology to maximise the perceived convenience of
participation for parents.

3.2 Survey Software

As the LRBCS is a longitudinal study, parents will be expected to repeatedly complete
questionnaires over an extended period of time. Selectibsurvey software is therefore a
fundamental element of the study design, as lesghésticated or inappropriate survey
software may be less appealing to paremtsich, the research team hypothesize, could
affect response rates of followp questionnairesnd the overall impression and impact of
the study. It is expected that lhsoftwareshould havebasicquestion styles in ordeio
collectthe correctdata, such asnatrixes drop-down menus, single or multiple choice
buttons (see Appendi% for examplef thesequestion types)However, vith the

evolution of survey software technology, a number of advanced features havegethe

that enhance surm@y experience for participants.
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3.2.1 Available Features
Many software companies offer a number of featureattban be utilized to enhance online

guestionnaires. Some of these features are standard in all software, whereas others may
only be available in premium products. These features are designed to enhance response
rates or the general experience by presegtisn aesthetically pleasing survey or to add
company branding, or they may shorten the length of the questionnaire by omitting

irrelevant sections automatically.

Flexible Design and Appearan&evious research and feasibility studies from the LRBCS
demorstrated the significance of an attractive questionnaire, and that images and logos
may affect how a participant perceives the study. It is thus desirable that survey software
permits researchers to edit colours, fonts and headings, and additionally inged or

relevant images.

Conditional Branching his feature permits researchers to alter the course that

respondents take through a survey, based on their previous responses. This can be

I OKASOPSR 08 AYASNIAY3 a{1ALkhlapsirdeévant 2 LI 3Sa
sections to be automatically omitted. This enhasittee survey experience for participants,

as it can significantly reduce the time taken to complete the questionnaireit anay

prevent participants from becoming frustrated or corgdsby the questionnaire.

Question and Answer Pipinghis maximises the control that researchers have over the
precise wording of questions by automatically integrating a response from a previous
question in a subsequent followp question. This feature naalso be used to personalise
jdzSadA2yylIANB& o0& GLALAY3IE | LI NIAOALNYyGA Yy

Field ValidationThis is the incorporation of tools that automatically validate responses

prior to questionnaire submission, which can aid researcher duringiagysis of results.

9EF YL $3a 2F FTASER OFfARFGAZ2Y AyOf dzRS Kl @Ay 3
responses are in a numerical or typed letter formats. Some software also is able to highlight

if a question resporescontradicts a previous answer, isrimplausible in any other way.

Compulsory Field&n extension of field validation ieke compulsory fieldThisforces

completionof a datafield as participants are not able to submit incomplete questionnaires.

Data AnalysisSurvey software agresearchers in the analysis of responses to varying
degrees, however as a minimum survey software should collate responses into a

comprehensive database that can be exported for analysis. Some software will offer simple
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reports that summarise responses to daguestion, and others may offer complex

statistical analysis.

SecurityDepending on the purpose of a questionnaisensitive demographic or personal

data maybe collected by researchers. Therefore, to uphold confidentialitgt protect data

it isnecesary for online swey software to be secured. A minimum expectatioting the

survey is secured by Secure Sockets Layer (SSL) encryption and server authentication, which
ensure that data can only be accessed by authorized people, which in this centiet i

research team. It is also presumed that the servers that host the survey are secured using

firewalls and other advanced technologies, and that they are also physically protected.

3.2.2 Survey Software Testing
Internet searches using established8daK Sy 3Ay Sa dzaAy3a |1 Sesg2NRA

softwaréE2 NJ a2yt Ay S | dzSskeverklhuyhgfdd lvebBtés thutBfi@Sstiniey
questionnaire services. It was therefore necessary to appraise the suitability of these
services for hosting the LRBCS quest#ires the features and services offered by these
survey software websites, as well as sites that offered online form tools, as these have
similar functions to survey sites, but may offer more flexibility.

Features of SSN software were the used as thelbsesfor canparison of various
software characteristics, dBis software was available without cost to the research team
with specialised support from the information technology (IT) department at the University
of Liverpool. A large proportion alternative survey softwarincludingSurveyMethods,
SmartSurveyv, Qualtric®, KwikSurveys, SurveyGizmdlicrosofto Access, Wufoo,

Formsitev, WordPres®rgVisualFormBuilder, EmailMeForf1, amongst otheravere

excluded as they offered no advantages ov8NSn terms of sophistication of the

technology. The features of the remaining software were briefly appraised by a member of
the research team and a shortlist of four potential services was created; SelectSurvey.NET,
Google Dosg, SurveyMonkeyand Adobe Form<entral. Researchers then explored these
services in greater detail, and attempted to create live versions of the questionnaires using
each to establish the feasibility of using the programmes in the studytaBee3.1for the

summary of results.
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Table 3.1Comparison of Survey Software features
SelecSurveyNET  Google Docs Adobe® SurveyMonkey®

Form<Central
Price (annually) University funded Free £105.39 £299
Usability Fair Good Excellent Good
Appearance formatting Colour Templates Unlimited Templates
Skip Logie question No No Yes Yes
Skip Logig page Yes No Yes Yes
Question Piping Yes No No Yes
Answer PrePopulation No No No Some
Help text No Yes Yes No
Logos and image: 1 (top of page) No Unlimited 1 (top of page)
Field Validation Yes No Yes Yes
Integrated email Limited No No Limited
Security Encrypted Data cloud | SSL encryptior SSL Encryption
Statistical analysis SPSS export Excel export SPSS expo SPSS export
Data Export Yes Yes Yes Yes
Data Summary Yes Yes Yes Yes
Progress Bal Yes No Yes Yes
Telephone/Email,  Via University No Both Email

Support

Researchers then contrasted the strengthsdalimitations of each product. The software
LINE JARSR o0& (KS NIelacSurneIONES, MECQhssMpps (0 A ( dzi A 2y =

(http://selectsurvey.net), wassecure and facilitatethe creation of basic surveys.

However, extensive telephone suppaevas required to incorporate advancéeaturessuch
as insertion of a logo and changing the colour schemespiiea number of guided
attempts, researchers were not able to use the pipfagture. This feature was highly
desirable; it permitf§or ananswer to gorecedingquestion can be incorpotad in to a
subsequent question. This feature would alldve hame of the child could be used to
minimise confusion witlany other childa mother nay have therefore it was disappointing
that the research team could not use this functigxivariety of question types were
possible, including check boxes and multiple selection questions, howeveddwap
boxes, which were the types of questions theearch team had originally intended for the
online questionnaire, could not easily be ingorated in to the questionnairdResearchers
successfully created a prototype questionnaire that functioned well.

Google Dochttp://docs.google.conis a free, welbased service with word

processing, spreadsheet, presentation and form building and data storage functions offered
by Google. &earchers were able to successfully create a complete online version of the

questionnare used in the LRBCS in less than an hour. The service offered a number of

65


http://selectsurvey.net/
http://docs.google.com/

Bethan Griffith

templates and colour schemes for the form, however it did not permit the incorporation of
logos or other customizable features. The questionnaire had a clean, modern feel, and was
easy to complete. Furthermore, at least two studies have regabsuccess using Google
Docs as a research tool tonduct medicatesearch*®’: %¥)However, theresearch team
ultimately decided teexcludeGoogleDocsas a possible research tadlie to a number of
concerns regarding the security of the service, and furthermore, a number of the features
available on SSN were not possible on Google (3ts.

The LRBCS research teagrevalso able to create a questionnaire using Addbe
FormsCentralAFCYhttp://www.acrobat.com/formscentral). This product is a relatively
new service offered by the software company Ad@b€he software has the benefits of
having a modern interface antlises a dragind-drop editor, whereby a user can easily
GANI 6¢ Yy AGSY dzAAy3a GKS O2YLMzi SN Y2dzasS | yR
replicating items, which makes the software highly usable and easy to understand. In
addition to being extremelgasy to edit, AFC permitted an unlimited amount of images,
logos and text, as well as all anticipated question types including checkboxes, radio buttons
and dropdown boxes, except matrix questions. Similarly to Google Docs, the research team
were able tocreate a functioning questionnaire very rapidly, and it is of significance that
this was the only software that the researchers were able to successfully create a
guestionnaire that resembled the optimal design identified in the PPI session at Liverpool
WoySyQa 1 2aLIAGEE® [A1S GKS 20GKSNJ a2F0sF NBS ! (
spreadsheet, but in addition to this it creates a summary report for rapichsary analysis.

The final software that the research team used was SurveyMankey

(http://www.surveymonkey.comy, which is arguably the most wedhown of all online

survey software. The software has the ability to collect data from a large number of
participants, and allowed researchers some freedom indbwtext of questionnaire design,
including font size, colour and the insertion of a logo or header at the top of the
questionnaire at the time of testing (new features to incorporate some images have since
been added to the software). The software hadtad expected functions of survey

software, including a variety of question types, and additionally has more intelligent
functions including skip logic on questions and pages. However, the benefits of
SurveyMolkeyw were reflectedin its pricing. Furtherma, once a prototype questionnaire
had been created using the software, its overall appearance and feel did not differ
significantly from SSN. The research team also experienced difficulty in contacting and

obtaining response from the support team for theftsvare, which was considered a
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potentially significant problem in a longitudinal study where the function of the
guestionnaire was a fundamental element of the study design. It was thus decided that any
benefit of using the SurveyMonkeyoftware was ouwveighed by its limitations, and thus it
was decided that this particular software would not be used for the LRBCS.

Following the success of the previous PPI wankl, considering the
aforementioned benefits of involving the public in the development stagfemedical
research studieghe research team had planned to conduct a second study using the full
version of the questionnaire prior to commencing recruitmertie research team felt that
both AFC and SSN had benefits amitditions in different respets. Despiteinformal
opportunistic feedback from colleagues, including senior respiratory physicians, indicating
that AFGwvas overall a better software packafge both participants and researcheiiswas
still necessary to appraise whether the advantsgé this software over SSN were
significant enough taevarrant the cost®f purchasing the productt was ale necessary to
consider whether mothers from the LRBCS demographic considered AFC or SSN to be more
userfriendly and to be in an acceptable forma

A feasibility study was therefore designed to ultimately decide which survey
software would be used in the LRBCS. In addition to appraising the appearance and
functionality of AFC and SSN, the second feasibility study also aimed to confirm whether
mothers were had access to the internet, were willing to complete an online questionnaire,
and whether they were confident in using the technology.
3.3 Distribution o f Questionnaires
During this phase afevelopment, it was also necessary to investigate tfexise logistics
of questionnaire deployment in theoatext of automated emails. It was necessary to
investigatewhether these would be an extension of survey software, additional software,
or if it could be achieved using schedulamgd mail mergingn Microsoft Outlook, which
the research team could acceasno costhrough the University of Liverpodrhe term
mail merge refers to the automatic addition of personalised fields, including names or other
details that are held in a database, to communicasicuch as letters or emails. This
facilitates the mass distribution of personalised communications without requiring manual
input.

The research team anticipated thairge volumes of questionnaireguld be sent
on a rolling basis ovemaextendedperiod of time. It was felt thatautomated email
guestionnaire invitations and remindevgere essential to minimise thpotential
administrativeburdens of the birth cohort study as questionnaires werde administered

to parentsevery six moths, commencingom the fourth month ofii K S A NJifeuktik f R Q &
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age five yearsTo ensure the success of the LRBCS, the research team required robust and
reliable system for distributing links to the online questionnaire using electronic mail.

It was also imperative faoftware to have the capacity to personalise emails to
include names and a unique identification code for the questionnaire. The unique
identification is necessary for the purposes of longitudinal linkage of questionnaire data,
but personalisation is aldeeneficial as adopting a personal approach in communications
can enhance response rates in birth cohort studi&s$®.

None of the survey software options that the research team explored had an
integrated enail system that would be suitable for the LRBCS. Although some of the mailing
requirements of the study could be met with a simple email merge, this would require date
calculationdor five years of follow upo be entered manually for each participant.erh
study has a maximum recruitment strategfypotentially 8,500 participants per yeah
manual entry processs not practical and could result in human error leading to surveys
being sent at incorrdaates. D facilitate the @livery of email, his systen would alsaely
upon aNB a S I s\hiEyrsosaNsimputer being switched on at the specified date and time,
which is also highly impractical.

An internet search for suitable software was therefore commenced by the research
team to identify suitable emadistribution software. Th requirements of the research
team for software that provided adequate service and security at an acceptableroastd
arduous, partially due to the i@erience of the research team. The research team had not
anticipated thesadlifficulties during the protocol developmerthus thestudy desigrwas
partiallybased on a concept in the absence of experience of the types of software available.

Despite these difficulties, the research tedentified email marketing services as
potentially being suitable for online questionnaire distributidineseare used by
businesses to engage customers and distributekeiing material and newslettershése
services offer advanceadailing list managemeninduding some of the key features
required bythe LRBCSomeemail marketers offered advanced scheduling of emwiit
fully automatedtriggeringbased on a specifieeivent, such as a date of birth, or as a result
of the recipients behaviour, such as clicking on a specific link withiartfzal. Other email
services requiredpplication Programming Interface (API) to incorportéieesedesired
custom feature, buthis requires some background knowledge of application programming.
The cost of purchasing this softwaresarvies often refleceéd the amount of input and
experience required. It was therefore necessary to appraise the features of available

software, and identify the most appropriate software for the LRBCS team by balancing
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functionality and usabilityThere is great variation ifé pricing of these services, which
varies from oneoff or monthly fees, or may depend upon the volume of emails sent or the
number of subscribers.

Deliverability is anothekey feature that must be appraised when selecting mailing
softwarethat deliverslarge volumes of email messag®eliverability is the mode of
measuring the abilitpf an email marketing service tmnsistentlysuccessfully deliver
email campaignto the inboxes of subscriberssues with deliverability may arise as
result oflargevolumes of emails sent from one Internet Protocol (IP) address. Emails may
be prevented from arriving a participants inbox due to their Internet Service Provider (ISP)
or their own email application (such as Google Mail or Hotmail) misidentifying the asnalil
dzya2f AOAGSR 2dzy1 2NJ aG{LJ}IYE SYIFIAfO®

The featuresand pricingof a number of productand servicesvere investigated,
including Qualtrics , Campaign Monitor, Adber CommunicationsMail Zulw,

Boomerang, MailChim® AdestraVertical Response, JangoM#ContactBenchmark

Email, PinpointeConstant Contaetand Get Response. Due to the anticipated number of

participants that would be subscribed tioese mailing lists, and the volume of messages

that would be sent to each participant on an annual baisibecane evident that a service

offering payasyou-go (PAYG)ptions, whereby email credits are purchased as required,

were the most prudent choice for emailing. Of the remaining options, a nuitthie

services did nobffer the full range ofervies such as autorespondergere not available

on PAYG plans. Othdrad poor reviewsn the context ofsecurity,usability, customisation

or deliverabilitg I YR Odzai2YSN&ER O2YLX I AYSR 2F SYIFAfa ¢
filters.

3.3.1 MailChimp ®
After consideration of the benefits and limitations of the various emailing services available,

the research team decided that MailChimpould be the best option for distribution of
questionnaire linksThis service hosts email lists on a secure onlarger, and offers twe
tiered security at no extra cost. The fullytomated service can schedule emails from the
information held in its databasethus allowing for all future mailings to be set up at the
initial sign up, without the need to calculate @st A member of the research team can
easily set up all future emails to be sent at specific intervals from a date held in the
RIFGFolasSsy adzOK Fa GKS OKAftRQa RIFGS 2F 0ANILKEZ
are deployed at precisely the cortaime to the correct participants.
The service will also allow the research team to track whether individual

participants have opened emails, and whether the link to the survey been opened. It also
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continuously monitor email performance statistics, aedognise poor response rates or
any increases in dreput, and will therefore daw them to addresshese issues promptly.

MailChimm allows recipients t@xerciseautonomy by removing themselves from
the email list, which indicates to the research team that a participant would like to remove
themselves from the study. This addresses the right of the participant to withdraw from the
study at any time, consistent withe ethical approval obtained. Reports can be sent in
reaktime or on a daily basis to the research team detailing which participants have
removed themselves from the study, again identifying the research team to identify
problems promptly. If desired, thtechnology will allow the research team to ask
participants to specify why they want to leave the stu@pnversely, the software also
permits partici@nts to seHenrol, byhosting subscriptiofiorms, which include a Quick
Response (QR) code, which Isas code that can be displayed on posters or other material,
which can be scanned using a smartphone. When scanned, these codes will display an
online sigrup form on the telephone screeifhese online forms are directly linked to the
study database, anthe technology allows for notifications to be sent directly to the
research team when details are submitted onlifi&e research team considered the
incorporation ofthis QR code coulith to the recruitment materialgo further aid
recruitment.

MailChimm allowsthe research team to create emails using the same branding as
0KS adzNBSes dzaAy3a GKS [AGBSNILR2f 22YSyQa | 2alL
will give the emails a professional branded appearance that hopefully will be recognised
instartly by participants. There are unlimited merge fields, which allow the research team
to personally address the email to parents, and contain the name of their child and the
unique identification number. Replies to these automated emails will be sent Hirecthe
NEaSFNDOK (GSLYyaQ SYFAf Ayoz2E
3.4 Development of Recruitment Material
Recruitment material such as information postcards and posters, are an essential
component of the LRBCS recruitment strategy. A version of the patient postcard had been
approvedRdzNA y3 (G KS aiddzRéeQa NBGASS o0& | NBaSHNDOK
appearance of this postcard was not consistent witattof thequestionnaire It is
desirable for all materials to be cohesive with the questionnaires and emaitsler to
establisha recognisabland attractivetheme for the LRBCS, whiphlrents would associate
with the study.During the period of development of recruitment material, it was decided

that the full name of the study, The Liverpool Respiratory Birth Cohort Study, wasnpo
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and may be confusing for lay people. It was therefore decided that the study would have a
second, parenfriendly name in addition to the full name, which would be displayed on
recruitment material, questionnaires and emails. It was felt that Therpool Baby

Breathing Study accurately described the study in a parent friendly way.

The appearance of the recruitment postcard was therefore modified and developed
to incorporate the themend second namef the LRBCShe research team also
integratedthe QR code in to the postcard design, which would provide mothers with an
alternative option for egressing interest in the studfeeFigure 3.Xor the original and
redesigned versions of theatient information and recruitment postcard

The research t&@m also developedraA3 sizedecruitment poster to be displayed in
patient areas that also had a similar appearance and content to the other mafdnialaim
of the poster was to increase awareness of the study and to raise the profile of the LRBCS
amongpt staff and patients at LWHhe poster also included largeversion of the QR code,
and gep-by-step instructions how to scan the code in order tgrsup to the studyFigure
3.2). The research team are not aware of any previous medical studies thatused QR
codes to facilitate recruitment, thus the LRBCS may provide some evidence as to whether

this is a feasible method of recruiting in this particular population.
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Figure 3.10riginal and Redesigned Versions of the Patient Information and Recruitment Postcard

Original(Version 1)Recruitment Postcard Side 1

[ x N
g LIVERPOOL You ARE INVITED TO JOIN THE.... Liverpool Wﬁe/ns;
The Liverpool Respiratory Birth Cohort Study e

The Liverpool Respiratory Birth Cohort Study will study the respiratory symptoms (colds, wheezing,
coughing and difficulty breathing) of children born in Liverpool from birth to the age of five years.

» We will send you a questionnaire, twice a year, for five years.
» This should take no more than 10 minutes to fill out.

» Your decision to participate will not affect your future care.
» All responses and details are handled in confidence.

» You can chose to leave the study at any stage

Why are we doing this? We would like to find out more about respiratory symptoms, such as wheezing,
coughing, that your child experiences and their effect on you and your family. We would also like to
understand how these symptoms change over time and what makes them more or less likely to occur.

Why have I been chosen?
We are only asking all parents of children born at the Liverpool Woman's Hospital who were living within
the L.1-38 postcodes when their child was born.

Date 02/02/2012 - Version 1.0

Original(Version 1) Recruitment Postcard Side 2

PXd UNIVERSITY OF L =N\

</ LIVERPOOL THANK YOU FOR YOUR INTEREST Liverpool!\slgumﬁgfz(‘
The Liverpool Respiratory Birth Cohort Study

Oedicated tv_yma

Baby's*:  First Name Surname

LH
Mothers*: First Name Surname Peas ff ol bl ere
Fathers:  First Name Surname

Email Address*:

Home Number*:

I would prefer to be contacted by POST M
rather than by email -

Mobile Number:

I'am happy to be contacted '_“

Postcode*:

By providing my details | agree for the researchers stated to contact me about this study.

The Research Team

Miss Rosanna Pickles Mphil Student at the Institute of Translational Medicine
Dr Calum Semple Senior Lecturer in Child Health and Respiratory Paediatric Clinician
Dr Kevin Southern Senior Lecturer in Child Health and Respiratory Paediatric Clinician

Professor Ben Shaw Consultant in Respiratory and Neonatal Paediatrics

Date 02/02/2012 - Version 1.(
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Redesigned (Version Becruitment Postcard Side 1

UNIVERSITY OF Thank you for your interest in the.... C
Liverpool WoTen’s;»\“

The Liverpool Baby Breathing Study will study the respiratory symptoms (colds, coughs, wheezing and
breathing problems) of children born in Liverpool from when they are born until they are five years old.

Why are we doing this?

We want to find out more about the respiratory symptoms, such as wheezing and coughing that your child
experiences and their effect on your family. The aim of our study is to try to understand how these
symptoms change over time and what makes them more or less likely to occur.

Why have | been chosen?

We are asking all parents of children born at the Liverpool Women's Hospital who are living within the
L1-L38 postcodes only, if they would like to take part. We are particularly interested in the children of
Liverpool as there are high levels of respiratory diseases such as asthma and bronchiolitis.

If you agree to take part:
* We will send you a questionnaire online or by post twice a year, for five years

= The first questionnaire should take less than 10 minutes to complete

* Each follow-up questionnaire should take less than 5 minutes to complete

= Your decision to participate will not affect you or your child’s future care in any way
« All responses and personal details will be handled in the strictest confidence

* You may choose to leave the study at any time

Yol Nejo) goR=YeYoy Xo¥ole

Redesigned (Version 2) Recruitment Postcard Side -

UNIVERSITY OF Thank you for your interest in the.... C \\“
LIVERPOQOIL Liverpool Baby Breathing Study Lhvimoal Womenky
The Liverpool Respiratory Birth Cohort Study b

To register your interest in the Liverpool Baby Breathing Study simply fill in your details below, and give this card to a

member of staff, or pop it in the collection box. Alternatively, you can enter your details online by scanning the QR code.

Baby’s First Name: Last Name:

Baby’s Date of Birth: Singleton: [ Twin: [  Triplet: [
Mother’s First Name: Last Name:

Email: Postcode: L

Main telephone number: Please contact me by: email ] post ]

By providing these details | agree to be contacted by the Research team
Don't worry, you are not committing yourself to join the study at this stage!

\We will contact you in four months time to confirm that you are still interested!

If you would like any further infor ion, you can the research Affix Hospital Label Here
team directly by emailing BabyStudy@liv.ac.uk or calling (0151) 2824532

Please scan this code
i using your QR reader
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Figure 3.2.RBCS Poster

C
by e O Liver| ooIWoTn-e/ns’\\“
&/ LIVERPOOL P
You are invited to participate in.. o

The Liverpool Baby Breathmg Study
The Liverpool Respiratory Birth Cohort Study

Have you recently had a baby here at Liverpool Women’s? ;
Do you live in a Liverpool post code (L1-L38)? :

The Liverpool Baby Breathing Study...
will study the respiratory symptoms (colds, coughs, wheezing and breathing
problems) of children born in Liverpool from birth to the age of five years.

Interested?
Ask for one of the sign-up postcards that are available on
Jeffcoate ward, Matbase or the Neonatal unit.
OR

Scan this QR code using the instructions below and sign up
using our online form!

Step 1 - Go to your app store on your smartphone and
: search for a “QR" or “Scannper”.

Step 2 - Download the hlghegt rated free QR scanner

Step 3 - Once downloaded, OPEN the app and follow
i the instructions. You will need to aim your camera at '}
the QR code and scan/photoggph the QR code

Step 4 - You'll be taken to the Sign up form for the .
i study- enter your details here to take part!! i

What will it involve?
A short online or postal questionnaire, twice a year, for five years

Why are we doing this?
We want to find out more about the respiratory symptoms that your child :
experiences and their affect on your family, how these symptoms change over :
time and what makes them more or less likely to occur. i

Questions?
If you would like further information, please email the research team at
BabyStudy@liverpool.ac.uk or call (0151) 282 4532
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3.5 Feasibility Testing
Followingthe initial feasibilitystudy, theresearch team had successfully developed the

concept of the LRBCS in to a functionimigjine questionnaire a functioning mailing system
and hadalsocreated draft versions of recruitment maial. Despite having previolys
laaSaasSR gKSGKSNI Y2UKSNE FNRY (KS addzReéQa
complete an online questionnaire, it wascessaryo confirm whether mothers codlin
reality complete the questionnaire, and whether there was any ambiguity in the wgptin
terms usedFurthermore, the research team aimed to identify whether the appearance of
the questionnaires and other study material was in an attractive amdkerstandable
format for parentsfrom all backgroundsand to identify whether the LRBCS queshaires
should be hosted by Adobe FormsCentral or Select Survey.NET.

The research team developed a short set of questions fosémeistructured
interview session with new mothers, with the aim of objectively assessing if the LRBCS
questionnaire was e&eptable to mothers, and to determine which survey software would

be most appropriate for the LRBCS

3.5.1 Aims
The research team aimed to condwsetmistructured interviews with mothers of neonates

at LWH in a similar method to the initial feasibilitudy, in order to further assess the
feasibility of the planned methods of the LRE@S to determine which survey software

should be selected for hosting the online questionnaires for the LRBCS.

3.5.2 Methods
The second feasibilitgtudy was conducted whitsixteen new mothers at LW the 8"

and 9" of October 2012Appropriate patients werselectedby senior midwives or ward
managers, and were subsequently approached by research students for individual
interviews Research students briefly explaineathackground of the LRBCS, and would
clarify that that mothers were not being approached for participation in the LRBO8ler
to minimise bias, the research team alternated the testing ordesoffware thus in total
eightmothers completed AFC firdbllowed by SSN, and eighibthers were asked to
completeSSN followed by AF&fter obtaining verbal consetfior feasibility study
participation,and confirming hat the mother would be eligible for the LRB@&ticipants
were asked to complete the cqptete online version of the initial questionnaitested by
both AFC and SSN software using a tablet deRiadicipants were advised that the
research team would not be able to help them to complete the questionnairee
permitting, the research studets alsoaimed to usehe opportunity to receive feedback

about the appearance and content of the recruitment and patiendrimfation postcards
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and postersMothers were asked the prdetermined qiestions(Figure3.3) objectively
without the use of emotivéerms that may intraluce bias. There was no limit tioe
amount of timeavailable to the subjedb complete the online questionnaires or respond
to the researchers questiorend give a respors To avoid bias in data collection,
responses to questionsere recordedseparately by both researcherBhe research team
alternated whether the AFC or SSN questionnaire was completed first with each
participant. At the end of thinterview, the research team summarised responses with
participants, and theesearches alsodiscussed responsedter vacating the patient room
to ensure therewere no discrepancies ithe interpretation of results.

Figure 3.3uestions used in the sestructured interview of the second feasibility study

Before Questionnaire completion

1. Firstimpressin of questionnaire (positive or negative)
2. Rating of appearance (Scald.Q)
3. Readability of the text

During Questionnaire Completion

Are the instructions clear

Understanding of information, questions and terms

Flow of questionsg is it logical

Any vague oambiguous questions

Is it repetitive

Any particular like or dislikes in terms of content or appearance

o oA wDhRE

After Questionnaire completion on first survey software

1. Was the length of the questionnaire acceptable
2. Overall rating of appearance of questionnairea{ecl-10)

After completion of questionnaire on both survey software

1. Overall preference
2. Question preference Matrix tables or dropdown boxes
3. Any additional comment

After reviewing recruitment material (time permitting)

1. General impression of recruitment reaial

Is the information clear and readable

3. QR codes: do they recognise them, know how to use them, and do
they use them

4. Any other factors that would affect their likelihood to complete the
guestionnaire

N
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3.5.3 Results
The research tearauccessfully completed interviews with sixteen new mothers that met

the exclusion and inclusion criteria of the LRBCS. A further four intervieres w
commenced but were abandoned as mothers were unwilling to complete the second
questionnaire, thus the datis not usable as mothers would not be able to contrast AFC
and SSNDue to time constraints, it was only possible to demonstrate the recruitment
material to 12 out of the 16 mother#ll mothers that were approached were happy and

competent to complete ad onlineversion of the questionnaire.

Before completing the questionnaire
The results from the 16others that successfully completed both quesiaires and the
semistructured interviewdemonstrated that AFC, on average, scored better for first
impressions. Many mothers attributed to the manner in which text was formatted, as well
as the colour and imageBoth AFC and SSN were considered easy to understand, however,
despite being identical, participants indicated that the information on AFC waer ¢asi
read as it appeared to be more concise.
During Questionnaire Completion
All participants were computeliterate and completed the questionnaire with minimal
difficulties. The main difficulty was based more upon the multimedia device that was used
to distribute the guestionnaires, as many mothers had not previously used a tablet device.
Participants felt the instruction were clear, however some parents did feel that some
questions were repetitivand that it was difficult to distinguish the differenbetween
some questions in the LRSQ portion of the questionnaire

There were no othesignificant concerns in comprehending questions, and there
were no specific concerns with the terminology used in the questionnaire. Many

participants responded positdly to help Figure 3.4LQuestion Style Preference

buttons, which were used for further

clarification of questions. Some of the

m Dropdown
mothers that he research team interviewed guestions
indicated that there was some ambiguity wit _

B Matrix
regards to the wording of some questions. questions
CKS [[d2SadA2Y Yl ARE SNE

No
however four mothers expressed that they preference

became confused to which child the

guestionnaire was referring.
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When the presentation and format of the LRSQ Likert scale questions were
discussed with mothers, the group were divided as to whether Mdype scales or drop
down menus were preferre(Figure 3.4)It was noteworthy that many of the mothers that
preferred matrix questions upon further discussion with mothers often did so as they were
slightly quicker to complete than dregiown menus. However, ding the observation of
completion of these questions, researchers were concerned that mothers were completing
the matrix without reading the question fully.

After Questionnaire Completion

Participants opinion of AFC were also higher than SSN followirgpthpletion of the
gquestionnaire When discussing the time taken to complete the questionnaire, 14 of the 16
mothers were two of the sixteen mothers felt that the length of survey was unacceptable
After Completion of Questionnaire on both AFC and SSN

Of these motherdnterviewed, 10indicated a preference towards AFC software, and six
indicated that they preferred survey completion using SSiNthe mothers that had

selected AF@0%attributed their preference to the perceived shorter duration of the
questonnaire. Thisnaybe attributed to AFC having more advanced conditional branching
functions, which automatically omits irrelevant questions based upon earlier responses.
After reviewing recruitment materials

Due to time constraints and fatigue, it wast possible or appropriate to discuss the
recruitment material with all participants. However, of the twelve that did see the poster
and postcard, all reacted positively, and no mothers had spewfiativefeedback relating

to any component ofthe desgn and appearance of the poster or postcard. The cohesive
theme of all materials was also acknowledged and appreciated by mothéttsese 12
mothers, eightrecognized QR codes and knew how to use thEowever, there were no
mothers who indicated thathtey regularly use QR codesd there were no mothers who

expressed that theyould use a QR code to sign up to a study.

3.5.4 Discussion
All the nothers who were interviewetby the research student®acted positively to the

concept of the study, andke the initial feasibility study, some expressed disappointment

that they could not take part in the LRB@S$s reassuring that all mothers were competent

in using the technology, and the prospect of conducting a birth cohort study primarily using

onlineresources for data collection remains a feasible option in the Liverpool population.
The results from this feasibilityuly indicate that mothers magrefer completion

of the LRBCS questionnaires using ARGhighlights the benefits of this softwaras it
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permitted researchers to create a survey that appeared very similar to the proposed design
from the original PPI session at LWH in July 2012. The software scored better in feasibility
testing and motlers reported that this software had superior ttionality and took less

time to completein comparison to SSNhe content of both questionnaires was identical,
thus it is reasonable to conclude that it is the superior technology and customizable
appearance of AFC that appeals to mothdisese resultindicate that AF@ould be a
reasonable selection for the research te&mhost the LRBCS questionnaire.

In addition toaiding the research team to reach a decision about software, this
small study also highlighted issues that had not previously beasidered,which could be
addressed prior to the commencement of recruitmeBbme of theeissues, particularly
0KS FYoATdzhi e adaNNBdzyRAY3I GKS GSNY aGé&2dz2NJ OKA
the wording of the questionnaires. The researchntewaill slightly alter this term by using
Ge2dzNJ ySg o0l oeésx Ge2dzN)J ol oeésx ae2dzNJ 62RRE SNE
correspond to these age groups, which the research term hope will provide sufficient
clarification.After careful consideration deedback and their own observationsiet
research team concluded that drajpwn boxesas opposed tdhe matrix dyle questions
would be the most appropriatéormat for questions, and thesmay ultimately improve the
quality of data?®®

Despite this small feasibility study being informative and providing guidance to the
research team, it does have a number of limitatioflse most considerable of these
limitations is the context and setting in which thaestionnaires were completed. Parents
will not be supervised during completion of the questionnaires, dddquestionnaires in
the LRBCS will be completed when a child is four monthasotgbposed to diing the
neonatal period. The researchers received minimal negative feedback, which may be
attributed to the semistructured interviews being held fage-face, thus some parents
may feel uncomfortable giving criticism. This is a potential bias in thétsesiuhe
feasibilitystudy. A further possible source of biaghe resultss the relatively small sample
size, which may not be representative of the demographics Liverpool population.
Researchers must also caser selection bias, as mothers wereesgtked based on
likelihood to comply, as opposed to randomly, by midwives-&xdfction bias, whereby
only certain types of persons are willing to participate in researulst also be considered

Although the research team will consider the limitationgha#se sessions, they
remain useful and aided the LRBCS research team to tailor all elements of the study to

appeal to mothers. The information is also useful as it confirms to an extent that mothers

79



Bethan Griffith

are willing to complete online questionnaires about thehildren, and that the

guestionnaire used in the LRBCS is easy to comprehend.

3.6 Preparation for Recruitment

3.6.1 Request for Support
The commencement of recruitment would signify the LRBCS reaching its third phase. Prior

to this transition, it wasiecessary for the research team to finalise and organise the
printing of recruitment materials, in addition to building all ten questionnaires that would
be used in the LRBCS, and additionally scheduling email invitations and reminders for
mothers. In orér to implement these tasks, the research team needed to secure funding
for these various materials. This was not possible prior to this stage, as the costing could
not be calculated before determining the survey software.

To apply for funding, the resech team created a Request for Support document
that briefly outlined the rationale, objectives and methods of the LRBCS, and explained the
necessity of appropriate software for survey distribution and hosting, as well as recruitment
material (see appendi7 for full version of request for support document). The anticipated
start-up cost fo the LRBCS was predicted tojp@ y ¢ P pp> ¢ KA OK Ay Of dzZRSa
subscription to Adobe FormsCentralthe 10,000 postcards needddr a minimum of 1
year of reruitment and 25,000 email credit§he total cost calculated for 6 years, which
includes a 6 year subscription to AdabEormsCentralthe 10,000 postcardseeded and
25, 000 email credits was £1013.96. Conducting the study online ensures the costs of the
LRBCS were minimal in comparison to other cohort studies. The research team were not
able to estimate the cost of postal questionnaires in this request for support as it was
impossible to estimate at this time the proportion of mothers that would opteaoeaive
questionnaires by post.

The finance committee of the Institute of Translational Medicine at the University
of Liverpool agreed to purchase the necessary study materials. However, shortly afterwards
the LRBCS reeeid a charitable donation from Theiends and &mily of Isabella, a patient
G 'fTRSNJI Se /KAfRNBYyQa | 2aLAidlrfx Ylye 2F 4K
3.6.2 Preparation of Questionnaire s
Online Questionnaires
After securing funding for the study, both online and postal veisiof LRBCS
questionnaires were created ugj Adob® FormsCentralThe research team created 10

online forms, each representingone of tRe: 4 O2f f SOGA2Y LRAYy(HaZE gK!
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O2 NNB&LRYRSR (2 GKS AYAGAIE IjdSaldwyyl ANB |
j dzSaGA2YYFANB G0 mn Y2y (iKa 2F | 3S3s dzZld G2 acCz
sent when the child reached 60 months of age. Each questionnaire was scrutinized by

members of the research team and final amendments were made.

Paper Quetionnaires

Online questionnaires were reformatted and converted in to printable documthat

could be sent by post alongside a covering letter that contained similar information to the
invitation emails. A postal consent form was also created in accosdasith the guidelines
set by the Research Ethic Committee during the application for ethical approval (see

Appendix8 for postal covering letter and consent fojm

3.6.3 Preparation and Scheduling of Emails
The research team purchased sufficient emeblds for the duration of the study, as

purchasing in bulk from MailChimp lowers the price per email. This accounts for a generous
response rate of 20% (the predicted response rate for the study is 10%) and an attrition of
0% through the whole study. Iihé event of more emails being required, these can be
purchased at a later date. The research team wilippraise this number at the end of
recruitment, when the total maximum number of emails can be calculated. Purchasing a
sufficient amount of creditsafr the first year would not be economical.

Emails were designed using the same theme as the questionnaires and recruitment
materials (see Append®). Researchers proceeded to schedularalitation emails for the
study (Figure 3.5 Each invitation woul address the mother personallgnd invite her to
complete a questionnaire abotieir namedchild who vas enrolled in the study. Invitation
emails also contaithe Unique ldentification code that was required to complete the
questionnairgand alinktail KS 1j dzZSa A2y yF ANB G KI (. AIGRNNS & L2 Y F
emails would be automatically sent based on details held by the LRBCS research team in a
secured online database.

Reminder emails have been demonstrated to increase response rates in previous
studies, both online and offline. The technology used in the LRBCS permits researchers to
schedule up to three reminder questionnaire invitations, which are to be deployed at
weekly intervals if a mother has not opened the invitation email, or not clickethe link
to the questionnaireBirthday emails were also scheduled as previous birth cohort studies
have demonstrated that personalised birthday communications are useful in maintaining
relationships with cohort members. Birthday emails will also glew link to an online

form where parents can update contact details or sign up to the study newslétter.
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study newsletter will not be scheduled. One newsletter will be deployed quarterly to

participants that have expressed interest in receiving the sletter.

Figure 3.3.RBCS Email Schedule from Birth to Age Five Years

10.

11.

12.

13.

14.

15.

16.

Immediately after sign upWelcome/ Thank you for your interest emaisent
immediately after they sign up online, or as soon as we receive their details

tell them we will k& in touch when baby is 4 months old.

4 Months: Email link tdform 1 that contains: consent, further information,
demographics, exposures, LRSQ. Also allow them to subscribe to updates from
study.

10 Months:Email link taform 2 that contains: exposures RS check no
changes to details at end. Also allow them to subscribe to updates from study.
12 Months:Happy 1st Birthday emailcongratulate. Check that details have not
changed, tell them we will be in touch with another questionnaire in 4 months
time. Also allow them to subscribe to updates from study.

16 Months:Email link taform 3that contains exposures + LR&Gheck no changes
to details at end. Also allow them to subscribe to updates from study.

22 Months:Email link tdfiorm 4that contains egosures + LRS¢xheck no changes
to details at end. Also allow them to subscribe to updates from study.

24 Months:Happy 2nd Birthday emajlcongratulate. Check that details have not
changed, tell them we will be in touch with another questionnaire mahths

time. Also allow them to subscribe to updates from study.

28 Months:Email link tdform 5that contains exposures + LR&€Eheck no changes
to details at end. Also allow them to subscribe to updates from study.

34 Months:Email link tdform 6that contains exposures + LR§@heck no changes
to details at end. Also allow them to subscribe to updates from study.

36 Months:Happy 3rd Birthday emailcongratulate. Check that details have not
changed, tell them we will be in touch with another questiaita in 4 months

time. Also allow them to subscribe to updates from study.

40 Months:Email link tdiorm 7 that contains exposures + LR&EGheck no changes
to details at end. Also allow them to subscribe to updates from study.

46 Months:Email link tdiorm 8that contains exposures + LR&EGheck no changes
to details at end. Also allow them to subscribe to updates from study.

48 Months:Happy 4th Birthday emai] congratulate. Check that details have not
changed, tell them we will be in touch with anothguestionnaire in 4 months
time. Also allow them to subscribe to updates from study.

52 Months:Email link tdfiorm 9that contains exposures + LR&EGheck no changes
to details at end. Also allow them to subscribe to updates from study.

58 Months:Email ink to form 10that contains exposures + LR&€Gheck no
changes to details at end. Also allow them to subscribe to updates from study.
60 Months:Happy 5thirthday emailg congratulate. Thank them for participation
and clarify that there will be no momguestionnaires. Ask if they would still like to
receive updates for the study.
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3.6.4 Printing of Recruitment Material
After a number of minor amendmesito the design and content of the recruitment

postcard, it was necessary to print these reanént materials commercially. After

receiving quotes and samples from a number of local, national and international printing
firms, the research team decided that postcards should be printed on paper that had 300
grams per square meter (gsm) card with & 8iish. Ordering posards in bulk wasnost

cost effective, thus the research team purchase¢00 postcards. This number of
postcardwould be more than sufficient to provide a postcard to each of the 8,000 mothers
who give birth at LWH for the plannedcruitment of a minimum of 1 year. Postcards were
purchase from Saxoprint, a Germaompany, ashey offered the most competitive price

for the volume of postcards requirddr one year of recruitment

3.6.5 Meeting with Senior Midwives
The final prepeation prior to commencement of recruitment was the meeting with senior

midwives and managers of wards that would be facilitating recruitment at LWH. During this
meeting two research studestind a senior investigator metith staff and discussed the
LRBCSThe research team briefly outlined the rationale and objectives of the study, and
explained the recruitment process in detail. Midwives were supportive and indicated that
they were willing for postnatal patients to be recruited to the study on their waeshd

were also willing to offer feedback on recruitment material, and confirmed that they would
be happy to display posters in patient areas. During the meeting, it was decided that the
research team would also create information handbooks for staffamtigpating wards

that could be displayed in the staff room to further raise the profile of the study. These
packs would contain a letter addressed to ward staff that briefly outlined the study, as well
as examples of recruitment material, a brief ovewief the study methods and a full

version of the study protocol (see appendiXfor LRBC8idwives document

3.7 Conclusions
Over a period of three months, the research team were successfully able to transition the

LRBCS from a concept to a physical gtiRksearchers had successfully selected reliable
survey and email software that would automatically distribute questionnaires to
participants for the duration of the studywvith minimal input from the research team. A
feasibility study had indicated th#tte proposed methods of the LRBCS were appropriate,
and funding for the study had also been secured, which permitted researchers to purchase

all the necessary materials in preparation for the launch of the study.
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Chapter 4
Recruitment of infants to the L RBCS

4.1 Introduction
There are a number of differemtpproachesto recruiting participants to populatiotrased

birth cohort studies such as the LRBDE&cisions about the precise strategies for
recruitment are usually undertaken with consideration of thailabiity of staff and
resourcesthe required sample sizey the representation of varioudemographics of the
target population Large, government funded studieften have specific perss, such as
research nurses, thatre employed to fadilate recruitment. These studies, such as ALSPAC
and Born in Bradfordyften report the mosimpressiverecruitment statisticswith upwards
of 70%and 80%of eligibleparticipantsbeing enrolled in thestudies respectivel{f* 5
Other studies have recruited using routine data held in health authority @sedor
opportunistically recruited mothers during routine antenatal clinical appointmént&®
Other studies that aino identify inequalities wthin populatiors have recruited with bias
towards certain population groug&’® One birth cohort study has previously used the
internet to facilitate recruitment!’® The timing of recruitmentlso variepetween studies,
with some potential participants being approached fecruitment duringantenatl
hospital visits as early as nineeks gestation, whereas other birth cohort studies recruited
participants during the neonatal period, and others at age one ¥fer204

The orginal study protocol for the LRBCS proposed that recruitment for the study
would be incorporated in to standard clinical practice at LWH, with recruitment postcards
being distributed to all new mothers by midwives or paediatriciamsl collectegrior to
discharge from the hospitaHowever, afteifurther considerationthe research team
decidedthat thismay not be a feasible method of enrolment to the study, as it would solely
depend upon the cooperation of staff thate not otherwise involved or affited with the
LRBCSDue to the existing workloads of midwivasdthe high turnover of patientat this
large maternity unitit was decided thatecruitment of participants tahe LRBCShould
therefore be primarilyfacilitated bythe Master d Philosofny (MPhil) studerg

Recruiment to the study involvesa two-stepprocess Figure 4.1.RBCS
Recruitment Methody Mothers will initially complete the recruitment postcard shortly
after the birth of their childStepl of consenj. Thisdenotes that the mother is interested
in participating in the study, and is willing to be contacted by the research team when their
child reaches four months al€Complete arolment in the study occurs whehe child

reaches for months of age, at the time of the initial questionnaire. Paper consent forms
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and information sheets are sent with the initial questionnaire to postal participarts.
consent process differs slightlior mothers receiving online qg&onnaire The first two
screens contain the same information as thermation sheet. After reading this
information, mothers are asked to tick a box to indicate whether they wish to take part in
the study. If they agree to take part, mothers are ast@édnter their initials in to an on
screen box to indicate consefur their child to be included ithe study.If she indicates

that she is no longer interested in participating in the LRBCS, her details will be removed
from the email software and she Wikceive no further communication from the research
team.Once he research team has receivédds completed consent form, @articipant is

consideredecruitedand fuly enrolled in the study (Step 2 of consent).

4.2 Piloting Recruitment
In order to detemine whether the proposed recruitment methods for the LRBCS were

feasible, the research team decided that it was necessary to conduct a four week
recruitment pilot at LWH. During this period, researchers aimed to identify the best times
of the day to appoach patients, with consideration to other ward activities such as ward
rounds, meal times and visiting times. As recruitment would primarily be conducted by one
research student, the research team also wanted to appraise the number of days per week
requiredin order to meet with a sufficient number of motheis yield an acceptable

number of participants for the study. This four week pilot period would also be used to
identify and overcome any other unforeseen circumstances that may hinder recruitment.

This pilot period included three preparatory days, where research students
discussed the study with staff on the postnatal wards, distributed and displayed various
study materials and started speaking to new mothers about being involved in the study. As
the research students had no prior experience of recruiting to a study, during this
preparatory period students aimed to establish the best approaches to recruiting new
mothers to the study, how much information to provide and the amount of team needed to
sperd with each patient to provide an appropriate amount of information without
bombarding or confusing new mothers.

When planning recruitment, it was also necessary for research students to consider
other daily ward activities, such as dischargesrd rounds, andfamily visiting times. The
research students established that LWH operated a strict protected meal time policy,
whereby patients could not be approached during the hours of-8.30am, 12lpm and 5
6pm. Furthermore, patient visiting times at thegpital were between 2.3@pm and 6

8pm daily, thus it was inappropriate to recruit some mothers during these times.

85



Figure 4. 1. RBCS Recruitment Methods

Study information postcards are given to mothers of newborn babies living at postcodes L1-38 at Liverpool Women'’s
Hospital (LWH) from January 2013 prior to their discharge from the hospital

3

Expression of interest: Mothers complete contact
details on the recruitment postcard

3

Postcards collected by research team from mothers
or from post box

!

Contact details added manually to study database

3

Expression of Interest: Mothers sign-up electronically
via QR bar code on study poster or postcard

Contact details added automatically to database

Babies born outside postcodes
L1-38 excluded

Recruitment: Mothers are fully enrclled to the study when they complete a study consent form that is sent alongside
the initial questionnaire that is sent when the infant reaches age four months.

Continued Participation: Follow up questionnaires are sent every 6 months for the duration of the study.




4.2.1 Aims
The aims of the pilot period of recruitment is to establish the most effectieéhod of

recruiting to the Liverpool Respiratory Birth Cohort Study in terms of time and the number

of patients recruited to the study.

4.2.2 Methods
Thefour day preparation period for recruitmeidr the Liverpool Respiratory Birth Cohort

Study commaced on January 23013.Following these preparation days, a four week
pilot of recruiment commencean Monday January 282013 The research team had
agreed upon a four week strategy for the pilot, with each week representing a different

recruitment pattern (Table 4.1

Table 4.1Plan for LRBCS Recruitment Pilot

Week Week Commencing Strategy Times
1 28/1/13 5 Full days (Mondakriday) 9.304.30
2 4/2/13 5 Mornings (MondaySaturday) 9.30-12
3 11/2/13 4 Alternate Full Days (Mond&unday) 9.304.30
4 18/2/13 7 Full days (Mondagunday) 9.304.30

4.2.2.1Postatal Wards

During thetimesindicated inTable 4.1 a research student would endeavour to see all
previously unseen postnatal patients at the hospillring the previous feasibility studies,
the research students had noted that patisnvould often see midwives between 8-30
9.30am, and many others were asleep, thus it was decided that it would not be appropriate
to commence recruitment prior to 9.30arkach day would commenedgth the research
student attendingpostnatal wards (Matbaseard, Jeffcoate Ward and the Midwife Lead
Unit), and obtaining lists &l patients from Ward Clerks, and then identifyingnalivly
delivered mothers. Whenger possible, the research student would identiffpich patients
met all LRBCS eligibility critariand removedhesepatientsfrom the list Patients living
outside of the study catchment area of postcoded 38 were identified by the addresses
recorded in their hospital notes. Mothers who could not speak English were identified
when it had been wtien in their notes that they required an interpreter.

After removing ineligible mothers from the lishe researchstudentwould then
proceedspeak to the Midwife that was managing thamsl, and confirm whetheit was
appropriate to speak tall ofthe remaining mothers on the list. This was an essential step
in maintaining excellertelationships with ward staff. This was also the only waiglémtify

mothers ofchildrenthat were going to be taken in to the care of loaaithorities those
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patientswho had suffered from a neonatal loss or stillbirth, or those that were upset or not
suitable to be approached for any other reason.

After finalising the list, the research student would commence recruitment.
Wherever possible, the research student woutdleavour to see every eligible mother
each day, up until the time specific in the planned recruitment stratéihe research
studentwould approach mothers on an individual basis, and clarify their role. If the mother
was happy to proceed, the researcludéent provided a brief explanation of the study,
including the nature and purpose for the study, as well as the rationale for a longitudinal
study of preschool children in Liverpool. The researadestt would then explain that the
study involves guestinnaire sent twice a year by email or by post, commencing when
their child reached age four montlasd continuing until their child was five years .oid
was sated that there would be no direct benefits for mothers or their children for
participating in he LRBG®ut that the study could benefit future generations of children in
Liverpool. The research stent would then address any questions that the mother may
have. If the mother then indicated that she would be interestegarticipatingin the
study,the research student would provideracruitment postcardvhich the mother could
completein orderto register her interestn the studywith the research teamif the mother
was unsure or declined, the research student wahlahk her for her time, andffer to
fSFPS | NBONHAGYSY(d LIRaidOFINR 6AGK KSNE ¢gKAOK
collection box if she later changed her mifallowing completion of the recruitment
postcard the research student would thank the mother for her time, andinf her that
she would receivermemail in approximately 1 week tmnfirm that the research &m had
received her details. She was also informed that she would thegive subsequent
commurication when her child reached agemonths which wouldinvite her to consent

and fully participate in the study.

4.2.2.2 Neonatal Unit

Parents okligible infants that had beeadmitted to the Neonatal unit weralsoinvited to

participate in the studyChildrenadmitted to the Neonatal unitnay be receiving therapy

for one ora number of reasons, including prematurity, low birth weight, infectionsther

prenatal or perinatal complications. It was therefore necessary for the research student to

consider these factors when approaching the mothers of unwell childegimg their

NRdziAyS adle 4 2y Sanéd®nfiimwith@e mididvasioyerséeing &1 NRa
0KSAS Y2GKSNBQ OFNB GKIFIGO AG ¢2dzdZ R 6S I LILINE LN
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Mothers that had not been seen by a member of the rese&eam, or had
previously declined to participatewere gven a further opportunity to participaterior to
0KSANI OKAf RQa RA & OKNusHgStaffvoLR pfovidekeSruitthé&he y I G | €
postcardgo the mothers of all eligible childreff a mother now wished to registéder
interest in the study, she could complete the postcard and hand it back to a staff member

who would deposit the postcard in the collection box situated on the ward.

4.2.2.3CysticFibrosis

In addition to the core recruitment strategy of the stugharents of dildrendiagnosed

with cystic fibrosis (CF) as a result of the NHS national newborn screening programme were

invited to participate during an initial consultation with a respiratory physician. However, to
be accepted in to the study, it was cessary for these children to meet the recruitment
criteria, and to be recruited prior to the deployment of the initial questionnaire at four
months of age. Therefore, these children had todeeniciled within eligible postcodes and

born at Liverpool WomeR & | 2and bk thé dffspring of Englisipeaking parents.

4.2.3 Results
Atotalof 334 motherg y Ll2adGyl GFf &1 NRa | Gexgressdd N1LJ2 2 f

interest in participating in the LRBCS during the four week périod. All of these mothers
were personally recruited by the research student, and there were no expression of
interest cards deposited in the collection boxes on the postnatabs. However, there
were threeexpression of interest cardbat had been completed by mothers of children
the neonatal unitAll expressions of intereghat were received by the research team
during the pild recruitment period wereas the result of a mother completiribe physical
postcard; no parents expressed interest by completing the online formsadae by the QR
code. In addition to these 337 mothers, a furtt8rmothersthat had expressed interest
during thethree preparation days prior to the pilot, aelo mothers of infants with cystic
fibrosis had also provided contact details to the resbaeam. At the end of the pilot
period, the research team had contact details of 371 mothers who were interested in
participating in the study.

Therewasatotalad np AYFrLyda 02Ny d [ ADGSNLR2f
week pilot period. Of thes 53 were bornto mothers livingn eligible postcodefor
participation in the LRBCBowever, only 418 of these eligible mothers were available to be
seen whilst the research student was present on the waft®re wereapproximately24
births to mothes that were unable to speak sufficient English to consent to participation in

the study, and midwives requested that four mothers were not seen by the research
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student for a number of social or personal issues.réfoge, the research student m&b5
eligble mothers during the pilot period, and successfully obtained expressibimterest
from 334 of thesdseeFigure 4.2and Table 4.2 The average recruitment rate for the four
week period was approximatelyp®o of eligible birth§95%  range $60.87%0 69.13%)]

Figure 4.2 Recruitment Flow Chart

605 Births at Liverpool Women'’s Hospital

67 from non-eligible Postcodes

537 Births from postcodes L1-L38

119 Missed

418 postcodes L1-L38 present during recruitment days

24 Non-English Speaking

4 Not Suitable

383 Eligible Mothers present during recruitment days

35 Missed

355 Eligible Mothers seen

21 Declined —l

334 Recruited

Week 1z 5 Full days of recruitment

The first week of piloting recruitment involved five full working days of recruitment at

[ AGSNLR 2t 2 2 Xibtgl &fH42chiranldkré bofn @ the hospital during this
week; 104 during the 5 daykat the research student was recruiting, and a further 38
during the weekendOf these142children, 21 were domiciled within eligible postcodes.
The research student wadle to see 7&ligible mothers, nine of which declined and a
further three mothes could not speak sufficient English to consent to participate in the

study. he research team was able to recruit 68 eligible mothers to the study during the
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first week of recruitment, thus the recruitment rate of eligibgantsfor 5 full working

daysof recruitmentwas 68 out of 118, or 58¢85% Clrange49.09% to 66.9%9.

Week 2 6 Mornings of Recruitment

During the second week of the recruitment pilot, the research student would only recruit
mothers during the morning. Recruitment for the day wotlilds stopwhen patients

received their lunch time meatt 12pm irrespective of whether the research student had
seen althe paostnhatal women During the second week, 144 of the 166 births at the hospital
were to mothers living in postcodes that weregdtile for the LRBCS. Six mothers from
eligible postcodes were not able to speak English, and it was not appropriate to speak to
one mother as her child was under the care of the local authorities. The research student
met with 94 of the 137 suitable mothgduring the six mornings recruitment, 89 of

whom expressed interest in participatingpus the recruitment rate was 65p85% Clrange
57.01% to 72.99%)]

Week 3z Alternate Days

The third week of the recruitment pilot consisted of the research studéending the

hospital onfour alternate daysof the week, and completing a full day of recruitmenhere

were 144 births, 12 of which from outside the LRBCS catchment and eight were children of
non-English speaking mothers. The research team was abjeetikd4o 81 mothers over the
four days, five of which did not wish to participate in the study. The research student was
able to see some of the mothers that had delivered the previous day, thus the recruitment

rate for the third week was therefore 61p@#5%Cl,range52.42% to 69.58%)]

Week 4 7 Full Days

The fourth week of theecruitment pilot was the most rigorous. During the final week, the
research student was present on post natal ward from S1ZDpm on seven consecutive
days.During week fourthere were 153 births at the hospital, 140 of which wéoe

mothers living within eligible postcode& further six mothersvere not eligible for
participation due to language, and the mothers of three infants were not approached for
participation due to ongoingocial difficultiesThe research student successfully met with
103 of the 131 eligible mothers, and 101waiich expressed interest in participating.
Therefore, the recruitment rate for the fourth week of piloting recruitment was 78586

Cl,range70.91% to 85.09%]
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Table 4.2 Weekly Summaries of Recruitment Data

()

0 o) o © S C g _ £ =

. £ 5o 29222 28 3 B3 28 T _68¢
o) m o 8 ¢1D5 DO cg £ S5 £ <©Y8YTEFR
() — n'g © ¢ D (@] D = v o0 o = S QO =~ > 8_0'
= E £c T’ g8 58 5% & & §& 2rge:
e @ z 2- 2% "x ° o ¢ § aae

1 142 121 82 4 0 77 9 68 58 49.0966.91
2 166 144 113 6 1 94 5 89 65 57.01-72.99
3 144 132 92 8 0 81 5 76 61 52.4269.58
4 153 140 131 6 3 103 2 101 78 70.01-85.09
Total 605 537 418 24 4 355 21 334 65 60.87-69.13

4.2.4 Discussion
The LRBC8esearch team btained expressions of interefiom the mothers of 334 eligible

AYTFlLyda 02Ny |G [ta duSnydnirectuitnfers peBofRall the @D LIA
births that occurred at the hospital durirtge four week pilot, 16% (n=96) were not

eligible, 4% (n=21) declined to participate, and 55% (n=334) expressed interest in the study
(Figure 4.3)Therefore, the research team were not able to approach 25% (n=154) of
eligible births occurring at Liverpodl2 Y SsyHGspitalBy the end of these four weeks, the
cumulative total of expressions of interdstthe studywas371 (sed-igure 4.4 The

research team were able to approach almost 70% of mothers that were eligible for
participation in the LRBC®f the eligible mothers that were approached by the research
team, approximately 93%85% CI, rang20.35% to 95.6% completed and returned

expression of interest postcards.

From this data, it is reasonable to infekiq  re 4.3 Breakdown of births during t
that the concept of the Liverpool Respivsy ~ LRBCS recruitment pilot period

Birth Cohort Study is attractive to patents,as Declined

4% Not
Eligible
16%

large proportion of eligiblenotherswho were
approached for participatioexpressed
interestin the study. The results from the
recruitment pilotdemonstrate that the
greatest obstacle to affececrutment to the

study will be accessing mothers. Even when Not

_ _ _ Recruited Approached
employing a maximum recruitment strategy 55% 250

(Week 4), the research team were not able to

approach 22%05% Clrange14.91% to 29.09%ijf eligible mothers, and during the whole
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pilot, over a quarter o&ll eligible mothers were missgéigure 4.5)This may be attributed
to a number of contributing factors, including nigfirne births, the shordischarge times
associated with uncomplicated births at the hospital. Additionally, researchers were not
permitted to speak to some mothers, and the presence of visitors also limits recruitment
during the afternoons.

In addition to setting the baselines which the research team could use to forecast
recruitment, data from the recruitment pilot also permitted resehers to appraise the
various recruitment strategies that were trialled. As anticipated, the most successful
strategy was the fourth week, during which a research student was present on the ward for
seven consecutive full days. During this week, the reseatudent was able to recruit 78%
(n=101) of all eligible births, which, despite being a considerably higher figure than previous
weeks, there was overlap in the confidence intervals for this week and week 2 (6 mornings).
Therefore, despite some variation the recruitment rates for the four weeks of
recruitment, due to the overlap in confidence intervals, it is difficult to determine whether
Fye 2yS 6SS1Qa aidN)rGS3Ie gla aAAIYATFTAOLydte Yz
Furthermore, in additiontd LILINI A A Ay 3 { KS necés&dy to cangiditide § S £ 3 )
feasibility of continuing each of the four strategi@syond the pilot phaseas recruitment
could only be facilitatethy one research student, who would also require time to carry out
other administrative duties. Thus, it was decided by the research team that the number of
hours or days recruited did not have a significant effect upon recruitment rate. As a
consequence of this, the research team decided that it would be more appropriatddo ta

the recruitment times and days to suit the person that was recruiting.
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Figure 4.4 Cumulative Total of Expressions of Interest during recruitment Pilot
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Figure 4.6 Weekly recruitmeRates for the LRBCS recruitment pilot
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Figure 4.5 Numbers of eligible infants recruited during each week of the recruitment
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LRBCS Pilot Profile

In addition to appraising recruitment rates, data from the LRBCS piltd edso be used to

create a profile of some characteristics of the 334 mothers who had expressed interest in

the study.An important characteristic that needed to be appraised was whether the group

had socioeconomic demographics that were representativieiverpool population, as this

gla 2yS 2F GKS addzReQa 1Se& FINBFra 2F AyiSNBai
number of mothers opting for online questionnaires, to further ascertain the feasibility of

primarily conducting the LRBCS using ititernet. It was also possible to profile other

characteristics, including ethnicity and the geographical representation of participants.

Therefore, an analysis of the data available from the mothers who had expressed
interest in the study during the loit was conducted, and have been described in greater
detail elsewherd?®lt is of significance that this preliminary anadysf the pilot group
demonstrated that the mothers who expressed interest in the LRBCS had similar Indices of
adzf GALX S S5SLINAGIFGA2Y oOLab50 aoO2NBa (2 it Yz2i
Hospital during the pilot period. IMD scores are derived fopralitative data collected by
the UK government about various aspects of deprivation, including income, employment,
health deprivation and disability, education skills and training, housing, barriers to services,
crime and living environment&®® This is considered to be the most comprehensive
measure of deprivatiosin the UK. Areas in which residents are the most deprived in the
context of these aspects are assigned the lowest scores. It can therefore be postulated that
the socioeconomic deprivation of mothers expressing interest in the studg wer
representative of the Liverpool population as a whole.

This analysis demonstrated the demographics of the cohort were grossly
representative of the Liverpool population. The male to female sex ratio of infants was not
significantly different from the ridonal average. The research team had received
expressions of interest from the mothers of three sets of twins. The incidence of twin births
is approximately 1 in 100, thus with 334 mothers enrolled, this number is accurate.
Furthermore, analysis of the leticity also demonstrated that the ethnic diversity of
mothers that had expressed interest inrfiaipating in the study were representative of the
Liverpool populationThe geographical spread of mothers was satisfactory, however,
geocoding of postcodesethonstrated that some postcodes were underrepresented due to
their close proximity to other hospitals that offer maternity services.

It was also reassuring to the research team that 78% of mothers that expressed

interest in participating in the LRBCS asterkeceive communication and questionnaire
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invitations by email, and just 22% opting for postal correspondence. This further supports
the decision to conduct the LRBCS primarily online.

Therefore, early analyses of the pilot group demonstrated that matlepressing
interest in the study during the recruitment pilot were relatively representative of the
Liverpool population in a number of domains. However, the sample size is relatively small,
thus the results of the pilot may not be completely reliabtavill be necessary for the
research team to continuously monitor the demographics of the cohort throughout the
duration of the study to ensure that the sample remains representative, and make the

appropriate corrections if not.

4.2.5 Conclusions
Final Recruitment Strategy
Following the four week pilot, the research team met and discussed the results of the pilot.
It was decided that although a seven day recruitment strategy would be optimal, as this
strategy achieved recruitment rates similar to largeelvfunded birth cohort studieg®* €6
However, it was decided that this strategy would not be a feasible-terrg recruitment
strategy for the LRBCS. This decision was reached by the research team because the
research student facilitating recruitment would also be responsible for managing study
databases, administrating postal questionnaires, overseeing online responses and
responding to telephone and email queries from parents.
The research team concludéam the pilot results that four full days of
recruitment could be sufficient to yield an acceptable number of expressions of interest.
Recruitment figures for the third pilot week (recruitment on alternate days) demonstrated
GKFG Al 61 &8 KLRAEA @A S Ki & KEONV2QKSNA GKFG KFR =
day, and that similar amounts of mothers were missed regardless of the recruitment
strategy (with the exception of to full days).The research team therefore decided to trial
one further recuitment pattern, where the research student would recruit on four
weekdays (Monday, Tuesday, Thursday and Fridays), and could use one day in the middle of
IKS 6881 (2 LISNF2NY (KS aiddzReQa OFNAZ2dza | RYA
This strategy was tested during theeak commencing the 1Mof March 2013,
during which therevere 145 births at the hospital33 ofthese birthswere to mothers
living within the eligible postcodes for the LRBCS. A further six mothers living within
postcodes L4138 were not eligible as tyecould not speak sufficient English to
communicate with the research student, and two infants could not be included in the study

as they were under the care of local authorities. Of the 124 eligible births between the 11
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and 17" of March, the researcktudent met with 85 mothers. Of these, 83 expressed
interest in participating in the LRBCS. Therefore, the recruitmentfoathis strategy was
69%. Thus, theesearch team agreed thahis recruitment pattern was effective, aritle

research student shdd proceed to meet mothers at LWd&¢cording to this.

Strengths and Benefits of conducting a recruitment pilot for the LRBCS

There are number of benefits gained from piloting recruitmiamta birth cohort studyto
ensure feasibilityrior to fully imgemerting strategies. This four wegderiod permitted

the research student to identify the best approaches to recruitment and to develop a
plausible recruitment strategy for the studigr the particular maternity hospital that
facilitated recruitment The pilotwas conducted on atif the postnatalwardsthat would be
facilitating recruitment to the study, thus it is reasonable to assume that the data from the
pilot is reliable The research team were satisfied with the recruitment rates, particularly as

only asmall minority of mothers declined to participate.

Limitations of the recruitment pilot
Although the data collected during this recruitment pilot will be useful for researchers, and
guide the research team in planning future recruitment to the LRB@Sgthuitment pilot
also has some limitations that must be considered. Firstly, despite having the preparation
days prior to commencing the pilot, the inexperience of the research student may have
affected recruitment during the pilot period. This may aeaebfor the lowest recruitment
rates of the pilot occurring during the first week. Furthermore, it was not possible for the
research team to calculate the precise recruitment rate of eligible births to the LRBCS
during the pilot period. Some of those mottsavho were missed, or discharged during the
night or other periods when the research student was not recruiting, may not be English
speaking, or may not have been eligible for other reasons.

Furthermore, although a high number of mothers expressed @sein the study,
this does not correspond to full enrolment, as mothers are not fully consented for the study
until their child reaches four months. Therefore, despite the sample size being satisfactory
for the pilot, the research team anticipates a lady@pout at four months due to non
response. Mothers that do not respond at four months have not consented, thus cannot be
contacked again by the research team.
4.3 Further Recruitment
After establishing the most efficient recruitment strategy for thedstuthe research
student continued to meet with mothers at LWH in order to obtain expressibimterest

for participation in the LRBCHBisresearch student continued to recruit up until the®3df

97



Bethan Griffith

May 2013 however there was a one week recruitment akeat the beginning of April due

to the study team not having anyone available to recrRi&€cruitment was continued by a
volunteer during the months of June and July. The study will undergo a recruitment break
during the month of August, and it will reconence in early September when a new
research student joins the LRBCS team.

The research team has now successfully obtained expressions of interest from the
mothers of 1,685 eligible infant©f these, eight expressions of interest have been obtained
from postcards deposited in the collection box on the neonatal unit, one postcard as
deposited in the box on the Midwife Lead Unit, and one mother has expressed interest in
participating in the LRBCS by completing the online form accessed by scanning theQR cod
using a smartphone. Additionally, there are two infants with cystic fibrosis who met all
eligibility criteria that were recruited by a respiratory physician that is a member of the
research team. Therefore, over 99% of mothers that expressed interése istudy did so
as a result of personally meeting a member of the research team during their postnatal stay
G [AGSNLR2t 22YSyQa |1 2aLAGlIfd ¢KAA &dzZlJJ2 NI a
adopting a personal approach to recruitment is essentialisuee the successful

enrolment ofa large proportion of eligible infants #populationbased birth cohort study.

(64-66)

Figure 4.7 Cumulative Total of expressions of interest in the LRBCS after the first si»
of recruitment
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Since recruitment commenced in January 2ah8re have beer8,218 live birthsat
Livepo2 f 22YSyQa | 2aLAGI f & h FtomdhSra ®diciledvghiny Ay F I
postcodes eligible for participating in th&RBCS. The researthdent identified that in
addition to 24 mothers identified in the pilot, at least a further 127 mothersenmsut

eligible to participate in the study as they were radile to speak English. There were 27
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mothers that were not eligible or able to participate due to social problems, including
approximately 11 children who were under the care of local authoriliégrefore there

were 2,690 eligible births during this six month perié@.mothers have declined to
participate in the studyAt present, the research team have obtained expression of interest
in participation from the mothers of 1,685 childrefigure 47). Therefore, the research

team had failed to see43B potential participants during this six month period.

4.3.1 Recruitment Rates Figure 4.8roportion of eligible mothers
The research team estimate that That wereseen and recruited to the LRB(

approximately 84% of births at LWH are
17% -
0

/ Not Eligible

eligible for participation in the LRBCS (see

Figue 4.8). The researclstudentobtained

expressions of interest of approximately = Declined
igi i i ; = Recruited
63%0f eligible mothersiuring the first six ecruite
= Missed

months of recruitment for the LRBCS, and

just 2% of mothers declined to participate.
The research team are satisfied with this numbdewever it is essential to consider that
only a fraction of these mothers are anticipated to fully enrol in the study by completing

the consent form alongside the initial questionnaire at four months.

Figure 4.Recruitment Flow Chart for the first six months of the LRBCS

3218 Births at Liverpool Women’s Hospital

353 from non-eligible Postcodes

2868 Births from postcodes L1-L38

151 Non-English Speaking

27 Not Suitable

2690 Eligible infants

943 Missed

21 Declined

1685 Recruited
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4.3.2 Preference of Online questionnaires
Online guestionnaires are considered to be an important element of the LRBCS study

design. During feasibility testing, almost all mothers indicated that they would prefer to
O2YLX SGS ljdzSadA2yylFANBa Fo2dzi GKSANI OKAf RQ&
mothers that expressed interest in the study during the recruitment pilot also indicated
that they would prefer to receive communications and questiorggioy email, with just

22% optng to receive paper versions by post. However, over the following fivethsothe
number of participants preferring the postal option increased. At the end of the initial six
month period of recruitment, two thirds of mothers had indicated a preference for online
gquestionnaires, whereas one third desired to be contacted byiticathl postal methods.
However, when appraising these preferences on a mdmtmonth basis, a significant
change in the ratio of online to postal participants occurred during the months of June and
July Table 4.3. This coincides with a new member oétresearch team assuming the
responsibility for recruitment, thus indicating that these figures may have changed as a
result in this change in recruitment.

Table 4.3 Percentages of mothers requesting online versus postal communication from the
LRBCS studgam

Month Online (%) Postal (%)
Pilot 78 22
March 74 26
April 69 31
May 76 24
June 46 54
July 54 46
6 month Mean 66 34

4.3.3 Geographical Representation
Analysis of pilot data from the LRBCS demonstrated that the geographical representation of

mothers who had expressed interest in participating in the study was an accurate
representation of the distribution of the population within Liverpool postcodes, with some
exceptions. A similar analysis was perfornusihg the first half of postcodes proed by
mothers on the expression of interest cards during the first six months of recruitment to
the study (n=1685)These were geocoded using a batch geocoding tool, which permits
researchers to visualize the geographical spregobaticipants across posbtdes Li.38

This data was compared to routine data provided by LWH, which the research team could

then use to compare the number of births per postcode area with the number of
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expressions per each area. In order to determine whether these numbers conésg to
each other, and to identify whether certain postcodes were being overrepresentée in

study, these figures were then convertadto percentages (see Figw4.10and4.11).

Figure 4.10 Number of women domiciled in eligible postcodes that expressed interest in
study compared to all women delivering at LWH
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These graphs demonstrate that most Liverpool postcodessaaem accurately represented
by the mothers who have expressed interest in the study. However, the postreds of
L8and L15 do appear to be underrepresented in the expression of interest group. This is of
significance as both of these postcode areasehaverage IMD scores in th& guintile,
thus these areas are home to some of the most deprived people in England.
Overrepresentation also occurred, with higher than anticipated percentages of expressions
of interest coming fronL.25. This is also signdint, as the average IMD score for this
postcode area is in thequintile, and thus are the less deprived than two thirds of the
OAdeQa LRLIAIFIGA2yd ¢KAA SPHARSYOS O2dzZ R 060S3AY
towards infants of more affluent parestbeing overrepresented in the study, a bias which
has been reported by other birth cohort studi€'$® 2°The deprivation scores of all
mothers in comparison to those who expressed interest are discussegth oleChapter
5.
When visualised on a map (see FigirE?), the geographical spread of the
mothers who expessed interest in the study demonstrates that a bias may also exist
G261 NRa Y2G0KSNAR fAOAYy3 SAGKAY Of.Zreddd LINPEA YA

Figure 4.12 Mapped postcodes of mothers who expressed interest in participating in the

E o..w.fv

Golf Cof

. Liverpool Women's Hospital

B
g

. Whiston Hospital

Ormskirk Hospital

Kentrei]

5 % Gott Clb
s Widnes




Bethan Griffith

demonstrates that the LRBCS recruited less mothers from the areas surrounding Whiston
Hospital and Ormskirk hospitals, as these both offer maternity services to the surrounding

areas.

4.3.4 Ethnicity
Analysis of the ethnicity of the pilot growfemonstrated that the ethnic diversity @rffants

that had been fully recruited to the LRBCS was similar to that of the genergddaVver
population. Howeverthe ethnicity of infants that have been recruited to the study
demonstratesthat the White Britsh population may be overrepresented in the cohort, with
underrepresentation of children for Asian or Black ethnic backgrouhlis is discussed

further detailin chapter %of this thesis

4.3.5 Maternal Age
Maternal age is an important factor that néeto be considered when determining

whether the mothers expressing interest in the LRBCS representative of all mothers are
RSEAGSNAY3I |G [ABSNLR2f 22YSyQa |1 2aLIRAGlIE® ¢K
cohort studies have demonstrated thatselfselection bias towards older mothers

sometimes occurs in these studi€® This informatim is collected byhe first

guestionnaire, however the research team are currently in the process of retrospectively

obtaining this information about mothers who expressed interest in the study, as the

demographics of these mothers may differ from thosenpdeting questionnaires.

4.4 Recruitment of Infants from the Neonatal Unit
The neonatal unit at LWH cares for approximately 1, 0@®@nature babiesannually. A

number of these infants are born to mothdrging across Merseyside, Cheshire, North
Wales andther areas, and thus many are not eligible for participation in the LRBCS.
However, the research team felt it was essential to ensure that the study did enrol eligible
infants who had been cared for at the unit in order to investigate the effects of paiha
upon respiratory symptoms, and also to understand the relationship of prematurity with
other risk factors and demographics in the context of long term respiratory health.

The research team were concerned initially that only three postcards had been
deposited in the collection box at the unit. Following comationswith the relevant
members of saffthe research teamdiscovered that the majority of eligible mothers were
0SAYy3a FLIINRZIFOKSR o0& (GKS NBaSI NOK amlivdeilsSy (i 6 KA
and thus eligible premature infants were not being missed. However, the research team felt

it was necessary to appraise the precise number of these infants that were being enrolled
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to the study, to ensure that there was an accurate represeatatf premature infants in
the cohort.

The research team were able to obtalischarge data from the neonatal unit for a
12 week period. Children from eligible postcodes were identified from the neonatal unit
list, and compared to the database of studyriEipant contact details to determine
whether the mothers of these children had expressed interest in the sttighas found
that over the twelve weeks, there were 248 infants discharged from the(&igure 4.13)

Of these,72were not eligible
Figure 4.13 Proportion of infants discharged from LWI

to participate in the study as  Neonatal Unit Rewited to the LRBCS
they were born to mothers

Not from
eligible

L1-L38.The research team had |~ Postcode
29%

livingin postcodes outside of

Recruited

obtained expression of interest 5205

from mothers of1290f the 176

eligible mothers, thus the Not
Recruited

recruitment rate for the unit 19%
was 73%This rate is higer

recruitment rate than the study recruitment rate of 63%. This difference may be attributed
to mothers of premature infants staying at the hospital for longer than the mothers of
healthy47 mothers were not recruited to the study, howevtris does nohecessarily

mean that they were not approached for participationpportion of these may not have
been able to speak English, and furthermore this number does not account for mothers
who were not eligible for social reasons, those who the researchestudas advised not

see ly midwives, and mothers that were approach for participation but declir@&dldren

that were cared for by the neonatal unit accounted for 16% of all expressions of interest

received by the research team during this 12 week period.

4.5 Conclusion
Therecruitment strategy for the Liverpool Respiratory Birth Cohort study appears to an

effective method of accessing mothers of eligible infants and obitgiaxpressions of
interest. This approach is therefore suitable for recruitingants to a populatiorbased
birth cohort in the city of Liverpool’he LRBCS has also demonstrated that passive
recruitment, by displaying recruitment materials alone, or relying on staff members to

opportunistically recruit would not be a feasible strgjefor recruiting a significant number
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of mothers to a birth cohort study. This is supported by evidence from a number of other
studies conducted in the UK and Eurd}fe®: 70 178)

The research teanmealised duing thepilot that the greatest factor limiting
recruitment tothe LRBCS waseaing all the mothers. proportion of women giving birth
at LWH are dischiged within 6 hours of delivery, and additionaliywas notfeasiblefor
the researctstudentto recruit during the weekenas recruitment is facilitated by just one
research student who also has other administrative duties to complete. Ultimaléty
means thatt is unavoidable that some mothers are not seen by the research student

Despite thesedctors that restricted recruitment3% of eligible mother®r 99%
of thosemothersapproacled, expressed interest in participating in the LRBUS 1% of
mothers declined to participate during the first step of enrolment to the stdde limited
dataobtained by the research team suggests that the demographics of mothers who have
registered interest in the study are a fairy accurate representation of mothers in Liverpool.
Results from the initial questionnaires will demonstrate whether mothers that &rrol in
the study are also a representatigample, as previous birth cohort studies have
demonstrated that a seléelection bias exists towards children born to older, more
educated parents that live in more affluent ar€&$)

Recruitment will continue for at leagd? months from the end of the pilot.

However the research team hope thatthe study grows and progresses it will attract
substantial funding that will permit recruitment to continue beyond this. To achieve
maximumrecruitment, the study would require at least one research nurse to be
employed ,whosesole role would be to meet mothsrand recruit participants.

Recruitment to the study appears to be subjective, and it may be affected by a
number of factors, including the person who is recruiting. This is demonstrated by the
reduction in the number of women declining to participatetlas student facilitating
recruitment became more competent. Further evidence is the reduction of the recruitment
rate that was observed when the student that was initially recruiting the study was
replaced by a volunteett is also of significance thatespite not being involved with
recruitment, staff on postnatal wards played a crucial role in recruitment, and maintaining
excellent relationships with managers, ward clerks and midwives is essential for the future

success of recruitment to the study.
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Chapter 5

Preliminary Results from the Initial LRBCS
Questionnaire : Symptoms in 2"d through 4 t

months of life
5.1 Introduction
In May 2013, the Liverpool Respiratory Birth Cohort Study moved in to its fourth and final
phase, in which the research team begardistribute the initial questionnaires for the
study.The dataset from thetudy will be complete following five years of longitudinal
follow-up of children that were enrolled in the study by their at age four months. Data will
include information abouimportant demographics and exposures that alter the risk of
respiratory disease in children, including sex, birth weight, gestation at birth, household
tobacco smoke andogioeconomic deprivation. The variables angbosureghat can
change over timgsud as smoking or nursery attendance will be recordad six monthly
basis.Along with these questions, parents will complete the LRSQ, which collects
information about symptom$or the preceding three monthdarents will receive the first
questionnaire aage four months and will continue to receive questionnairnastil their
child isfive yearsold.

Followindfive years of follow udpngitudinal data from respondents will be linked.
This will allow researchers to gain insight in to the effects ofdlegosures upon the
prevalence and severity of respiratory symptoms in preschool children living in Liverpool.
This information will also permit researchers to understand how the relationship between
exposures and symptoms changes over timeorder to @ this, researchers will perform
univariate, multivariate, and linear regression will compare domain scores of the symptoms
questionnaire with demographicstr8ctural equation analysis mayso be used to asses
any relationship that is found between vables and symptom scores. Furthermore, the
research team wish to further assess the validity of the LRSQ as a research tool.

The data for each age group (ages four months, 10 months, 16 months etc.) is
stored in separate databases, therefore it will bespible for the research team to perform
interim analyses upon the data at various time points. This will allow the research team to
identify whether dropout from the study introduces bias to the sample of mothansi
infantsparticipating in the study. iflentified, analysis of results will need to be corrected

for the overrepresentation or underrepresentation of certain groups within the population.
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Furthermore, interim analyses will also permit researchers to continuously monitor trends
in the respiratey health of preschool children living in Liverpool.

Therefore, this analysis will not be possible until approximately four months after
the final expression of interest has been received by the research team. Hoiavtre
purpose of this thesis, it & possible to analyse preliminary results from 177 mothecds
infantsthat had completed the initial questionnaire by Augugt2D13,whose childen had
been born prior to April £2013. Asimple analysis afemographics from the results from
the initial questionnaire®f mothers that were recruited during the pilot phase of the
LRBCS has already been performed and described elsel#fidFellowing the analysis of
data from the pilot group, the research team felt it was necessary to further develop the
questionnaire and some questions that investigated whether parents had visited their GP
gAGK O2yOSNya | praaysymptendAoNyhéeritie BriddhadNhEes
admitted to hospital with respiratory symptoms. The research team also felt it would be
useful to obtain a record of maternal age, to ensure that the technology used in the LRBCS
does not introduce bias. Ailf analysis of results of the initial questionnaire will be
performed when all mothers who wish to participate in the study have completed the

questionnaire.

5.1.1 Aims
The primary objective of this preliminary analysis of responses to ttial bRBCS

questionnaire was to create a profile of the children, mothers and households involved with
the LRBCS up untii' August 2013. The analysis also aimed to identify whether the mothers
that were fully consenting and completing the first questionnaire werepaesentative

sample of mothers living in Liverpool. Furthermore, it aimed to identify whether there were
any differences in the LRSQ scores from different population groups. This analysis also

aimed to further assess the internal validity the eight damsaof the LRSQ.

5.2 Methods
5.2.1 Distribution of Questionnaires

Email

Questionnaires were distributed to mothers wished to participate online using an invitation
email that contained the Uniform Resource Locator (URL) for the initial quesiire.

Invitations were sent on a rolling, daily basis, when the child had reached age four months.
The invitation email contained mothers Unique ldentification (ID) code that would be
entered on the first screen of the questionnai@se Appenditlfor instructions how to

access an example questionngir€his semanonymised ID consists of the first four letters
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“

2F I Y2G0KSNDRA adNylYSs GKS AyAdAlf 2F GKS

followed by a number one for a singleton, or one or two fains etc. This ID will be the
sole method of identifying mothers in folloup questionnaires, and is also necessary for

the future longitudinal linkage of cohort data.

Postal Questionnaires

Postal questionnaires were distributed in batches on a weeldysbehe content and

themes of the postal questionnaire was identical to that of the online version, however
some adjustment were made to the layout to ensure it was suitable in an A4 page format
(see Appendi® 2 for the complete postal questionnairefhepostal questionnaire was sent
alongside a covering letter that had similar content the invitation email, as well as a
consent form, informabn sheetand a stampd and addressed return envelope.

w S O A LIddBegsésaad pbstcodes were validated priosémding, and weramended
dZaAAy3d (KS OKAf RQAO NEBeBNRBIZYS & KSKADBNB YN A
necessaryThe back of the envelope contained a returrdegbs to ensure the research

team could identify if any of these postal questionnaicesild not be delivered.

Invitations and Reminders

Previous studies have demonstrated that communications reminding participants to
complete questionnaires can significantly enhance response natesth online and postal
guestionnaireg?%® 209The research teameceived ethical approval to distribute
questionnairesdy email or by posbn a six monthly basis to mothers who had fully
consented to participate in thstudy. Additionally, the research team obtaineé@nmission

to send up to three subsequent email reminders to invite mothers to participate at weekly
intervals. Furthermore, should the mother not respond to these invitations within four
weeks, the research team was permitted to contact the mother by tedee to ascertain

whether she still wished to participate in the studynot.

Batch Tracing

An encrypted list of all recruited infan{mcluding expressions of interess)sent to the IT
Department at Alder Hely K A f R4IbEBitdl @Qriia weekly basis Hye research team.
Information analysts crog®ference the list against MEDITEZHcords for children, in

order to identify whether any participants have deceased. The list is subsequently returned
to the research teanto ensure that these patients aremeoved from the active study
database, which in turn prevents parents from receiving questionnaires and/or remsind

regarding a deceased child.

108

Y 2



Bethan Griffith

5.2.2 Data Collection and Storage
Data from online questionnaires was automatically collected in to a datadeeely

hosted by Adob@FormsCentral. Data from returned postal questionnaires was manually
added to this database. Data could be exported periodically or as it was required, and an
encrypted and password protected version could be stored on Universitivefpool

Servers.

5.2.3 Data Analysis

Demographics and Exposures

The LRBEIs stillearly in its data collection phase, thus only preliminary data is available for
analysis in this thesis. Therefoeegenerallescriptiveanalysis was performed on this

dataset using Statistical Package for the Social Sciences (SPSS) Vetie8ftfare was

used to calculate whether demographics of respondents to the initial questionnaire were a
represented sample of the populatioBata relating to the demographic amcposure
variables of participants was compared to local, regional or national figures, depending on
the availabilityof data. Population demographics sources wireonline sources of the

Office for National Statistics (ONSj)e Child and Maternal Hed&ltintelligence Network
(ChiMat) and the Health and Socialr€ Information Centre (HSCIC), all accessed between
the 15tand 18" of August 2013.

Deprivations scores were calculated by inputtirgggfgodes in tahe Manchester
Information and Associatioregrices (MIMAS) data analysis software package, which
converts postcodes into deprivation scores. Scores were subsequently assigned to quintiles;
quintile one represents the most affluent 20% of the UK population, whereas quintile five
represents the mostleprived.These deprivation scores combine a range of economic,
social and housing indicators to provide an up to data, comprehensiveieweof
deprivation in Engalné*?

5SGFAfa lo2dzi GKS Y2G3KSNRa LINB3IYylyoOe IyR
Cigarette smoke exposure during pregnancyiyacand passive) were alselfreported.

Gestation at birth was recorded in completed weeks of pregnahieg.quesbnnaire
LISNXY¥AGGSR LI NByida G2 SyiSNI G§KSANI OKAf RQA O0AN
(Pounds and ounces). All birth weights of were subsequently converted by a member of the
research team in to grams (g). Ethnicity was recorded as tin@egroup or background

from the UK Censu2011 to which mothergelt their child belonged?'?
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LRSQ Scores

The LRSQ contains eight domains that each contain between three and five items. Each
item contains a $oint Likert scaleanging from &4, where 0 corresponds to no symptoms

in the last three months, and 4 corresponds to symptoms every day or night in this time
period. LRSQ scores can be calculated out of a maximum of 132 (100 points for respiratory
symptoms and 32 for quity of life). Overall scores were calculated during this preliminary
analysis, and were cross tabulated wittportant exposures including prematurity, breast
feeding and exposure to household tobacco smeéares. Time constraints ¢t permit

for multivariate analysis, or comprehensive analysis of scores in each of the LRSQ domains.

Questionnaire Validity
/I N2yol OKUa h O2STFFTAOASYyGa oSNB OFf Odz | SR
individual questionnaire domains, indicating the extent toieththey measured the same

construct.
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5.3 Results

5.3.1 Response Rates
By the beginning of August 2013, the LBB€search team had distributed the consent for

and initial questionnaire to 705 mothers. Of these, 485 questionnaires had been sent by
email and 220 had been sent by post. 39 of the Z#3tal questionnaires were sent to
mothers who had indicated that they would prefer to be contacted by email, but whose
SYFAfa KFIR &adzo0aSljdsSydte ao2dzyOSRész FyR (Kdz
39mothers with invalid email addresses had previously been identified by Mail@imp
177 mothers had returnedhe questionnaires about their childy the cutoff point
of the ' of August, thus the response rate for the initial questionnaire is apprately
25%.33% (n=160) ahe 485mothers who were sent a study invitation by email completed
the online questionnaire via AdoBEormsCentral, an8% (n=17) of the 220 mothers

returned postal questionnaires

5.3.2 Profile of the LRBCS Mothers, Families and Household s

Deprivation

The Indices of Multiple Deprivation (IMRD10scores for socioeconomic deprivation were
derived from thehouseholdpostcodeghat mothers provided on expression of interest
postcards an@n the contact details section of the initiqiestionnaire The deprivation
quintiles of alimothers who had consented and completed the initial questionnaieee
then calculated using these scores, and the nundret percentagesf mothers belonging
to each quintile was calcatied byhad expressethterest in the study, and with all eligible
births atLWH during the same time peddFigure5.1). Previous analysis of preliminary
results from the pilot group of participants demonstrated that mothers that expressed
interest in the study were a represtative sample of all women giving birth at LWH in the
context of socioeconomic depation.

This analysis demonstrated thamall differences existeid the deprivation scores
of mothers from who had fully consented and completed the first questionraimpared
to all mothers giving birth at LWH during the same perintd those who expressed
interest in the study (311.025 p=0.087.2%)Therefore, mothers from the most deprived
quintile may be underrepresented in the sample, whereas mothers from the most affluent
areas may be over represented. Analysis was also peeidmumpon the deprivation quintiles
of mothers selecting toeceive questionnaires by email or post, compared to all births at
LWH. Mothers from the least deprived postcodes showed a preference towards web based
surveys, whereas mothers from the most deprived areas showed a slight preference

towards postal questionaires(X=7.417, p=0.059Figure5.2).
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Figure 5.1 Proportion of mothers belonging to each IMD Quintile

% of mothers

80
70
60
50
40
30
20

10

: |
3

1 2
IMD Quintile

m LWH eligible Births  mExpressed Interest

4 5

Completed first Questionnaire
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Maternal Age

Maternal age was one of the questions that were added to the questionnaire following the
analysis of questionnaires returned fmothe pilot group. Therefore,ata about maternal

age is therefore ailable for 53% (n=94) oéspondents The mean age of mothers
completing the questionnaire was 31 years and 3 mowotfesge The youngest and oldest
mothers to complete the questionnaire were 19 arislykars respectively. Therefore, the
range of maternahge was 8 years.This data was compared to maternal age figuors

the North West of England Strategic Health Afe8SHA)rom thel { / LHb6sgital
EpisodeStatisticyFigure5.3).?*2 This demonstrated that others that responded to the

initial LRBCS questionnaire when their chilis four months old were significantly older

than all mothers giving birth in the North West of Englar&2X.075, p6.001).

Figure 5.3 Maternal Age of LRBCS participants compared to North VagéstdEn
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Maternal age
® LRBCS Initial Questionnaire Respondents m All North West of England Births
Education

All 177 mothers responded to the gskion relating tothe highest level oéducational
achievementhey had attained6% of mothers (n=10) reported that they had no
qualifications, and 47% (n=83) of respondents reported having achieved either an
undergraduate or pagraduate degreeThis data wasompared to data relating to the
levels of educational achievements for Lp@ol and UK populations aged-68 yearsfrom
the Office of National Statistics NOMIS databdsgure5.4).?*® This comparison
demonstratedthat mothers who responded to thaitial LRBCS questionnatad been
educated to a higher levéthan the general Liverpool population?¥8.828 p<0.001).
Mothersthat had higher legl qualifications werenore likely to complete the
guestionnaire, whereas mothers with no or level 1 qualifications are considerably

underrepresented in the sample.
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Figure 5.4 Highest Educational Qualification attained of LRBCS respondents compar
people aged 1®4 in both Liverpool and British populations
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Cigarette Smoking

There were three questions that related to cigaeesmoking withirthe household One
question exploredactive(maternal)smoking during pregnancgnd one relatedo passive
exposure to cigarette exposure during  kigre 5.5 Prevalence of cigarette smoking
pregnancy. The thircelated to any during pregnancy

household membe(including the mother) | engiand I ———

that currently smoked cigarette9% (n=16) |
Liverpoo! I
of mothers who completed the

. . LRBCS
questionnaire reported that they had

smoked whilst pregnar(Figure5.5). 0% 10% 20%

Thisnumber wassignificantlylower than Figure 5.6 Locations where houskho

the reportedprevalencmf Smoking memberS Currently SmOke Cigarettes

40
during pregnancyn the Liverpool 30
population)¢=7.773 p<0.®5), and was 20
also lower than the national average for 10 [

0 —
England (32.767,p=0.096)?% Outside the Inside the Inside the Inside at
home home car another

Furthermore, 19% (n=33) mothers location

reported that another household
member smoked duringer pregnancy, and thus may have been passiegfyosed to

cigarette smoke20% (n=35) of mothers report that a householémber currently smokes
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cigarettes.Of these, 33 reported they smoked outside the home, eight reported smoking

inside and three reported smoking cigarettes in the (Eagure5.6).

Breast Feeding

The questionnaire asked mother to identify whether helathiad ever been breastfed,

either exclusivéy or supplemented with infant milk formuldf the mother indicated that

she had breastfed her child, she was asked to specify whether this had been for up to one
month, 1-3 months or was still breastfeeding4% (n=148) of mothers reported that their
child had been breastfedhis is significantly higher than the number of mothers living in
the Liverpool PCT area who initiated breastfeeding in 20:50484, §0.001) (Figure
5.7).2944 of these mothers haldreastfed for 1 month or less Therefore, 70%»n=104) of

all mothers that had initiated breastfeeding continued to do beyond 1 month of age, and
47% (n=70) of mothers that initiated breastfeeding continued to breastfeed their infant at

the time of the initial questionnaire.

Figure 5.7 Proportion of mothers who fully enrolled in the LRBCS that initiated breast feedi
compared to all mothers in Liverpool

All Liverpool Mothers LRBCS Respondents

Breastfeedin
Initiated
53%

Breastfeedin
Initiated
84%

Did not
breastfeed
16%

Did not
breastfeed
47%

Atopic Disease

The questionnaire exptes family history of atopy by askingpthers to identify whether

they or anyfirst degree relatives (parents or siblings) have been diagnosed with Asthma,

Hay Fever or Eczema by a doctor. 75% (h=130) of respondents repimatdderewas a

FLYAf @ KA&AG2NE 2F FG2LFR 2yS 2NJ Y2NB &aAof Ay3
OK A f R @=65]Figurds.9).

a
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Figure 5.8 Atopic conditions in first degree relatives of LRBCS children
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5.3.3 Profile of Infants Fully Enrolled in the LRBCS

Sex

The cohort of childre who were fully enrolled in the study consistedsd®s6(n=90) females
and49% (n87) males.There is no significant difference in thrale to female sex ratiof
children enrolled in the LRBCS compared to the sex ratio ofithepbol population
(%=0.00, p=0.944).>13

Multiple Births

Two sets of twinkavebeenenrolled n the LRBCS. Therefore, taatcount for
approximately 1% of responseddultiple birthsaccounted for approximately 8%
(n=11,505)f all births inthe UK in 2011.Here is no difference in the representation of
twins in cohort compared to all births England (30.216 p=0.64).2'®

Ethnicity

Of the 177 mothes,cpdi’s 6y I mTpoO &Gl GSR (GKS OKAf RQA SGKYJ
theywouldprd SNJ y2 G (2 adl ( SOfdlknéthelsihdd fedpbnBed, ®19S (G Ky A OA
(n=159)described their infants as of White British background, and a furthefm4%of

infants were described as any other White ethnic background. It is not yet possible to

perform chisquared analysis to ascertain whether theramy significant difference in the

ethnicity of LRBCS infantsdomparisorto the Liverpool population afere have been no
questionnaires returned for children of Asian or Asian British backgrddodever, there is

a trend emerging in which mothers of infants of White British ethnic background are

overrepresented in the sampl&@able 5.1w0ows the number and percentage of infants
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belonging to each ethnic group in the LRBCS infants compatkd tehole Liverpool
population )

Table 5.1 Representation of ethnic groups within the cohort of fully enrolled children
compared to the Liverpool population

Bhnic Group Recruited Infants Liverpool Population

White British 159 (91%) 402214 (85%

Other White 7(4%) 12272 (3%

Mixed 7(4% 11756(3%

Asian or Asian Britis 0(0%) 19403(4%

Black or Black Britis 1 (1%) 12308(3%
Chinese or other ethnic grou 1(1%) 11414(2%

Gestation at birth

Gestation at birthin completed weeks of pregnaneyas recorded as recalled by the
mother. Of the 177 infants that had been fully enrolled in the stubif6 (n83) were born
at 38 or moreweeks gestation, which is classified astidin. 18% of all infants born at
LWH in 11-12 were bornat fullterm. There is no statistically significant difference
between these two figure®€=0.248, p=0.618 and thus the gestatioat birth of infants
enrolledin the LRBCSiigpresentative of all births of the hospital. Furthermoregsie
figuresalso reflect statistics for gestation across the North West of England régjfn.
However, this analysis demonstrated ttegnificantly more children in enrolled in the
LRBCare born prematurelcompared toall births nationallyX?=46.061, g0.00J. %12
Figure 5.9@emonstrates the gstation at birthin weeksof all infants enrolled in the LRBCS,

comparedto all infants born at LWHn the North West oEngland, an@Engand as a whole.

Figure 5.9 Gestation of infants enrolled in the LRBCS, compared to all births at LWH
births in the North Wesof England SHA, and all births in England.

920
Full term
80 I
|
70 I
|
60
I
50 I
|
40 I
I
30 I
20 !
|
10 Il I
I I
23-25 26-28 29-31 32-34 35-37 38-40 41-43
m England ® North West SHA = LWH Births ®m LRBCS Respondents

117



Bethan Griffith

Birth Weight

The mean birth weight for infants enrolled in the LRBB358g. The lowest birth weig
recorded was 510g, and the highest w&®8g, thus the range was 4990dL% (n=19) of
infants had low birth weiglst(LBW)and 4% (n=7) had a very low birth weight, which are
classified as a birth weigbf less than 2500g and 1500g, respectivelyardess of
gestational ageChildren enrolled in the LRBCS had slightly lower birth weights than
children in the North Westegion butthis difference is nosignificant ¥¢=7.923, =0.448).
The birth weights of children enrolled in the study were not sigaiftly lower than those
of all English children $X7.967,p=0.44) (Figure 5.1].

Figure 5.1Mistribution (%) of Birth Weight of infants fully enrolled in the LRBCS comj
to all infants born in the Nth West of England, and Nationally
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Co-Morbidities

The questionnaire asked mother whether their child had been diagnoses with any chronic
health conditions or diseases. 9% (n=16) of mothers indicated hieat ¢hild had a chronic
disease. Five children had been diagnosed with respiratory disease; two with cystic fibrosis,
two with bronchopulmonary dysplasia, and one with a congenital deformity of the
respiratory tract. A further three children had neurologi conditions, three had

gastrointestinal conditions, and two children had congenital heart defects.

Contact with healthcare services due to respiratory disease
Questions relating to the incidence and frequency of GP and Hospital visits or admission for

respiratory conditions were added following analysis of the pilot results. This data is
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therefore available for 103 participants. 16% (n=16) of mothers had taken their infant to
the GP for respiratory related concerns. Of these, 31% (n=5) had visitedPthe(@ than
once because of these concerns. 4% of infants had been admitted to hospital due to a

respiratory condition in the first three months of life.

5.3.4 The Liverpool Respirat ory Symptom Questionnaire
LRSQ scoramit of a maximum of 132 were calabkd for each participant. The lowest

score was zero, and the highest score wal. The mean sore was 11, the median was 6

and the mode was (Fhe standard deviation for all LRSQ scores was 15.4.

LRSQ Scores in relation to specific exposures

HighermeanLRSQ scores were observed in children that lived in a household where at
least one person smoked cigarettes, irrespective of whether this person or persokg sm
inside or outside the homé&'he median scores of smoking and remoking households

were and 5and 2, respectively. Questionnaire scoresavweot normally distributedRigure
5.11), therefore a ManAWhitney U test was conducted to evaluate the differences in
responses to the questionnaire. Living in a household with smokers had a significant effec
upon the LRSQ scores of infants (The mean ranks of smoking households versus non
smoking household wergl3 and 83, @spectively; U=1618, Z3:23, p9.001, r=0.24).

Figure 5.11 Histogram of LRSQ scores foesflondents
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Children that were ever breastfed, regardless of duration, had lower mean LRSQ
scores han children that had not been breastféchean scores 12 and 16, respectively).
However, ManAVhitney U testing demonstrated that the effect size of breastfeeding upon
LRSQ was smalhd probably not significar{tJ=2555, Z8.811, p0.417, r=0.06) There
was only a smation-significantdifference in the mean scores of premature infants (born at
less than 38veeks gestation) and infants born at full term, which were 11 and 12
respectively(U=2171, Z:8.733, p-0.439 r=0.05).There were also smailbn-signiicant

differences between the mean scores of children from the most deprived quintile of the
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Liverpool population, and children from the other four quintiles, which were 13 and 9,
respectively (U=312, Z=1.232, 5-0.218, r=0.09).

The prevalence of Respirtory Symptoms in infants aged 14 months living in Liverpool
Snoring was the most frequentbccurring symptom, with 106 of 177 respondents
indicating that their child had snoreahilst asleep in the last three monthislothers of 8%
(n=15)of the 177 childen fully enrolled in the studseported that their chilchad not
experienced any respiratory symptoms in the last 3 mor®i8s (n=54) of mothers

reported in at least one of the fiveymptomdomainsthat their child had wheezed in the
last three monthsThe prevalence of cough across all these domains was 58% (n4104)
(n=19) children only suffered from couglith a cold, however 48% (n=85) mothers
reported that their child had a cough in the absence of a @é6(n=60)of infants had
experienced thesymptomof a rattly chest, and 33% (n=57) of children had experienced
shortness of breathOther symptoms experienced by infants included rapid breathing
(n=42), noisy breathing from the back of the throat (n=51), and noisy breathing that does
not come fran the chest (n=52Figure 5.12)67% (n=119) children had experienced a cold
in the last three months, and 24% of children had suffered with multiple colds during this

time period.

Figure 5.12 The number of respiratory symptoms experienced in the last three montt
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Higher scores in symptom domaiagpeared to beassociated with higér scores in
the quality of life domaindiowever there are a number of outlie(Bigure 5.13 A
significant limitation of thecomparison of symptom score domaim®(nains 16 of the
LRSQ), against scores in the quality of life domains (domains 7 ,amas8hat this analysis
has not previously been undertakenvalidated in other studies that used the LRG0).
Therefore although there seems to be a correlation between the severity of symptomds
the severity of the impact upon quality of ljfeshichis associated with high scorestive

respective domains, thealidity and synificance of these differencés yet to be
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determined Further analyses may be undertaken at a future date using the full sample to
determine these factors.

Individual scorsof each of the eight domains of thHeRSQ were also appraised
during this analysis. This was in order to assess whether specific exposures, such as
household tobacco smoke had any effect upon the scores of individual domains. However,
it was discovered tht the sample is currently too small, and thus there is currently
insufficient data to be able to detect significant differences in domain scores between

groups of exposed children and groups of protected or not exposed infants.

Figure 5.13 The relationship between symptom domain scores and quality of life dor
scores in the LRSQ
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27%(n=47)of mothers reported that respiratory symptoms had some effect upon the

quality of life of their child during the last three montt20% (n36) of mothers reported

that their child had been awoken fronhegp by their respiratory symptoms, ai@%

(n=32) children had experienced difficulty feeding in the last three months as a

consequence of their respiratory symptent% (n43) of mothers noted that their child

had beenunusuallytired as a result of thassymptoms.

4EA AEEAAO 1T £ OAODEOAOI OU OUI DPOTI O OPiIT OEA
H: oyTFpm0O 2F Y2GKSNB NBLRNISR (KIy (GKS@& KI R
respiratory symptoms durinthe last three months23% (n=40) of others reportetiat

their sleep had been disturbed by their infants respiratory symptoms. 10% (n=18) of
Y2U0KSNE NBLR2NISR GKIFIG GKSANI OKAf RQA& NB&LIANI G
(n=15) of mothers stated that symptoms had resulted in adjustmbaisg mae to their

daily life.
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5.3.5 Validation of the Liverpool Respiratory Symptoms Questionnaire
The internal consistency of the LRSQ portion of the questionnaire was assessed using

I N2y ol OKQa | ¢S R@2YS MH/A GAES Y RaN® yraptomskufon ST F SO
GKS FlLYAte RSY2yaidNI SR SEOSttSyd AydaSNylLt O
SELX 2NAY 3 KS OKAfRQ& ljdzztAade 2F tAFS RSY2ya
R2YlIAY GKI SELX 2NBR NBALANI domdidsha@lé YLIG2Ya 6 A
I OOSLIilotS AyuSNytrt O2yaraidSyoOe o6hpnotod 124
NBAaLIANI 02N a@YLizYaéd KIFIR jdzSadAz2ylotS AyidSN
coefficient of 0.688. Therefore, seven out of the eight domains of the LR&@ckeptable

[N

[N

or better internal consistency, demonstrating that the questionnaire overall has acceptable

to-good internal consistency (Table 527 219

Table 5.2 Internal Validity of the Liverp&aspiratory Symptom Questionnaire

Symptoms in last 3 months Cronbach's Alpha Internal Consistency

1 Daytime symptoms 0.701 Acceptable
2 Night time symptoms 0.704 Acceptable
3 With Colds 0.828 Good

4 Intermittent symptoms 0.723 Acceptable
5 During Activity 0.791 Acceptable
6 Other symptoms 0.688 Questionable
7 Effect on Child 0.838 Good

8 Effect on family 0.901 Excellent

5.4 Discussion

5.4.1 Response Rates
Response rates to both online and offline questionnaires can vary significantly between

studies, depending on the population, the propertidgtoe questionnaire and the purpose
of the study(®2 163 209 general decline has been reported in the response rates to
questionnaires used in medical reseagrsid epidemiological studies/er the past two
decadesfor all study design€'® 229The participation rate for the LRBCS was 25% of
mothers who had expressed interest in the study around the time of the birth of their child.
The return rate for the postal gqetionnaire, at 7%was disappointingThe research
student spent a considerable amount of tirmach weak upon admistering postal
guestionnaire$??YThe research team were satisfied with the return rate of 33% of the
email questionnairéen comparison to rates from other cohort studiég: 178 219.222)

The analysis of responsesrdonstrated that mothers that were living in deprived
postcode areas were more likely to request postal questionnaires, and mothers from the
most affluent areas of the city were showed preference towards a-lbhated

questionnaire. Therefore, despite thanlitations and low response rates of postal
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questionnaires in this study, it is essential that the postal option remains for mothers to
minimise bias, and ensure that children from the most deprived areas are not

underrepresentedn the cohort.

5.4.2 LRBCSMothers, Households and Families
Liverpool is one of the most socioeconomically deprived cities in the country, and around

TE: 2F GKS OAGe Qa Liddtleprived i EnglandieBoxtetivated a0 G K S
the city is the most deprived area in tikeuntry ¢ 22Furthermore, scial deprivation is
an important risk factor for respiratoryisease irLiverpooR & LJ $dpulaticn KAYD
is therefore essential that the cohort of children that anerolled in the LRBCS are a
representative sample of children in Liverpool in the context of socioeconomic deprivation.
There were slightly less expressions of interest from mothers of children from the most
deprived quintile compared to all birtin the hospital, and furthermore, slightly less
mothers consented and completed the first questionnaire from the most deprived quintile.
This difference is, as yet, nagnificant. However, the-palue is trending towards
significance, and the research team egs this difference to become more prominent as
the sample size increases.

Mothers living in Lierpool are ranked in the lowesjuartile nationally for initiation
of breastfeeding rate&€!® Despite this, over 80% of mothers participating in the LRBCS
recorded that their child hdibeen breastfed, which is significantly higher than the average
national level. It appears that children enrolled in the study are therefore much likelier to
have been breastfedl his may reflect a recent targeted health promotion initiativand
peer suport and information services available to mothers delivering at LM&wever, it
must be considered that there may be some reporting bias on behalf of mothers, who, due
to various health promotion initiatives, feel pressurised to report that their child been
breastfed. This selieporting bias in the context of breastfeeding has been reported
elsewhere?4

The spread of gestation at birth of infants enrolled in the LRBCS reflected those of
all infants born at the Hgstal, and were also representative of all infants born in the North
West of England. However, significantly more children in the region are born prematurely
compared to England. The Liverpool population has an increased prevalence of a number of
socioecommic and sociodemographic that have been associated with premature birth,
includinghigher levels of teenage pregnancies, social deprivationcagatette smoking

during pregnancy*8 225227
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Children of mothes who smoke are more likely to develop asthma, and maternal
smoking has been associated with receiving a shorter educg&tfdmhe level of maternal
smoking reported in the LRBCS was lower than the regional average, threpseling
bias may be present. Howeverpthers who have opted to participate in the LRBCS are
generally more educated than all womedaliveringat LWHwhich may explain whthe
number of mothers who reported smoking during pregnancy in the LRBCS were much lower
than official governing bodie$'?.

The profile of mothers participating in the LRBCS differed in a number of
demographics in comparison with all women giving birtthimregion. If these differences
are demonstrated to have significant effects upon LRSQ scores, the research team will need

to correct results for future questionnaires to adjust for these differences.

5.4.3 LRBCS Infants
The sample of infants participag in the LRBCS were relatively representative of the

Liverpool populationn terms of sex, gestation and birth weigBimilarly to other birth
cohorts, tildren of White British ethnic origin were overrepresented in tiodort

compared to the Liverpoolgpulation®® This may be attributed to the exclusion criteria of
the study, whereby mothers that could not speak English were not invited to register their
interest in study. Théecision for thiriterion wasbased upon the limited availability of
funding of the studymeaning that it would not be feasible to translate questionnaires to
different languages, which has been possible in other stuéfiesutomated translating
facilities such as GoogleTranslate would not berappate to translate the LRBCS
information sheets, consents forms and questionnaires as each translation would require
validationby a qualified interpreteto ensure the meaning of questionnaire items was not

lost.

5.4.4 The Liverpool Respiratory Symptom Que stionnaire
It is promising that significant results have been obtained from the LRSQ, despite this

analysis being performed on just a fraction of the anticipated sample for the first LRBCS
questionnaire. The most significant results were that the LRS@sodchildren that were
exposed to household tobacco smoke were significantly higher than children who did not
share a household with a smoker. Differences were also detected in other population
groups that are considereat risk of respiratory disease hich includecchildren from

deprived areas, children who were neumeastfedand children who were born

prematurely®® 8. 229.20rhe sample size of the LRBCS is still small, thus the size of effect of

thesefactors upon LRSQ may become more evident as the number of children enrolled in
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the study increases:uture analyses shouldvestigatethe roles of protective and
exacerbating factorfor respiratory symptoms in childresuch as breastfeeding and
cigarete smoking upon questionnaire scores.

The questionnaire also revealed that there is a relatively high prevalence of
respiratory symptoms during the first thraaonthsof life, particularly snoring and cough.
Cough may be attributed to a number of respoat and norrespiratory conditions, thus
the significance of this high prevalence in the context of the LRSQ is not yet clear. This
RSY2yaGN)r 1Sa (KIFG GKS&S qaevwLiizvyaédszxs LI NIAOdz
respiratory function. It was onlygssible to assess the presence of these symptoms across
all domains in this analysis. Future analyses should assess the significance of the presence
and severity of these symptoms in each domain to gain further insight in to the dimensions

of respiratory gmptoms in this population.

5.4.5 Validity of the LRSQ
Assessment of the internal consistency of the LRSQ demonstrated that the LRSQ is an

acceptable tool for assessing respiratory symptoms in a population based sample of infants
aged four monthsCronba& Q& | £ LIK I  Oeerfar chbrisi§idnS/ysiacoepthideNdd A
better in 7 out of 8 domainélable 5.3 However, the coefficients were considerably lower

for LRBCS participants compared to the initial analysis by Powell et al. This may be
attributed to the coefficients for the LRBCS being calculated for eight domains, whereas
Powell et all grouped the four domain that explore daytime symptoms together. A larger
number of items in a questionnaire domain has been demonstrated to raiseNt2 Yy 6 | OK Q &
alphascores.The internal validity of the night time symptoms increased to 0.784 when the
guestion relating to snoring was removed from analysis. Improvements in the validity of
this domain with the removal of the snoring question were described in both otlhelies

that validated the questionnairg. ”If this item persists to lower the validity of this domain
when all responses to the initial questionnaire have been received, the researchaifam

consider removinghis questionfor analysisn order to enhance the validity of the LRSQ.
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Table 5.3 Cronbach's Alpha scores for LRSQ domains in the LRBCS compared to previ
studies that have used thaigstionnaire

Domain LRBCS Trinick et af Powell et al
(preschool group)
1 Daytime symptoms 0.70 0.76 0.95*
2 Night time symptoms 0.70 0.64 0.80
3 With Colds 0.83 0.66 0.95*
4 Intermittent symptoms 0.72 0.81 0.95*
5 During Activity 0.79 0.79 0.95*
6 Other symptoms 0.69 0.80 0.95*
7 Effect on Child 0.84 0.89 0.87
8 Effect on family 0.90 0.79 0.91

*Domains 1 and & (Day time symptoms) were grouped together for Cronbach's alph
analysis by Powell et al

5.4.6 Strengths
Longitudinal populatiofbased birth cohort studies have a number of strengths and

limitations, which are discussed in chapter six of this thesis. This preliminalyse of

initial questionnaire results are useful as the primary outcome measure of the LRBCS, had
been previously validated to assess paregported respiratory symptoms in preschool
children. This analysis has demonstrated that differences existisytmptom scores of
children that had risk factors for respiratory conditions in childhood. Significant differences
exist in the LRSQ scores of children exposed to cigarette smoke compared to infants with
non-smoking households members. This will help egsbers focus further analysis of

results from this questionnaire and future questionnaires.

A further strength of this analysis is that it has further validated the LRSQ in a
cohort of healthy infants aged four months. The study aimed to recruit & lawmgnber of
mother and infants from LWH, who were a representative sample of the Liverpool
population. The analysis of results has demonstrated that the sample of mothers and
infants enrolled in the study are not perfectly representative of the Liverpopufation,
however statistical analysis has demonstrated that the differences between the
demographics of the two groups are currently relatively small.

The quality of data received by the research team, and there were no incomplete
guestionnaires. Thisay be attributed to some function of the online questionnaire, which
does not allow a respondents to proceed to the next section or submit their responses with

incomplete or invalid responses.

126



Bethan Griffith

5.4.7 Limitations
Despite these strengths, this analysis hasumber of limitations that must be considered.

It was not yet possible to assess the sensitivity of the LRSQ in detecting changes in
respiratory symptoms longitudinally. Furthermore, this analysis has been performed prior
to the completion of recruitmento the study, thus the sample is incomplete and children
that are currently enrolled may not be representative of the final sample. Sampling bias
may be present in these results.

The seasonality of respiratory symptoms is of particular concern innhiysis, as
it has been performed on infants born between the months January and April. The
incidence of respiratory symptoms in this group may therefore be exaggerated, as
respiratory infections such as bronchiditluring winter monthare likely tocause an
increase the prevalence of symptoms during winter mon#udditionally, non
communicable mechamssfor respiratory symptoms, such as the exacerbation of
asthmatic symptoms by cold aimay also be&esponsible for increased respiratory
symptoms soh as cough and wheeze during the t&mmonths.?3V By recruiting infants
for a whole year, and by measng symptoms at specific ages, such as agesl48
months as opposed to crosectionalsurveys of all participants, it is hoped that the
potential bias of seasonality will be reduced. Furthermore, the LRSQ contain domains that
specifically refer to syptoms associated with respiratory tract infections, as well as
domains that explore symptoms when the child does not have such infections, it may be
possible for researchers tistinguish between infective and allergic mechanisms for
respiraory symptomswithin this defined population of preschool children.

It must also be considered that the LRBCS questionnaire itself may be biased.
Recall bias may have been present as parents were asked to recall respiratory symptoms
from the preceding three months. kaeever, previous studies that used the questionnaire
have reported that the tool has an acceptable short term reliabtiySelfreporting bias
in questions relating to negative health behaviours such as digamoking during
pregnancy has been reported elsewhere, and may explain the lower than expected
prevalence of cigarette smoking amongst mothers.
5.5 Conclusions
An analysis of preliminary results from the first LRBCS has demonstrated that the
demographis of mothers enrolling their child in the study differ, to varying degrees, from
those of all mothers living in Liverpool. LRBCS mothers are likelier to be domiciled in more
affluent areasto be older, of white British ethnicitgnd to have been educatdd a higher

level. LRBCS mothers were also less likely to smoke than the general Lipegadation,
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and were mordikely to initiate breastfeeding, and to continue breastfeeding beyond eight

weeks than their regional and national counterparts.

Signifcantly higher LRSQ scores were associated with the presence of a household
members who smoked, regardless of the location where this person smokes. A slightly
lower mean LRSQ scores were observed in children who had ever been breastfed, and
slightly higheiscores were observed in children from socioeconomically deprived areas and

those who were born prematurely
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Chapter 6

Questionnaire Development, Recruitment and
Preliminary Results from the Liverpool
Respiratory Birth Cohort Study

6.1 Discussion

The Lierpool Respiratory Birth Cohort Study has made significant progress during the last
year. The research team have successfully developed and finalised the questionnaire
content and design, created recruitment material, and have conducted feasibility and pil
studies using motherBom the target populationThe study has now entered its data
collection phase, and has already obtained significant restdtglate, the research team
have received 1685 expressions of interest in the study from mothers, 2hdf2hese
mothers have fully enrolled their child in the study and completed the initial questionnaire.
TheLRBCg&searchteam andLWH staff have not received any complaints, and a large
proportion of new mothers that are approached Hetresearch team»@ress interest in

the study.

The studyhas a number of unique features. It is the first study to longitudinally
assess the respiratory symptoms and quality of life of preschool children using the LRSQ.
The study is the first birth cohort study to ass#ss respiratory symptoms of preschool
children living in Liverpool, and furthermore the LRBCS is also the first online birth cohort
study to be conducted in the UKongitudinal study designs have notorious difficulties with
loss to follow up, however thistudy uses the latest technology to maximise engagement
with parents, which is hopedill maximise retentiort?®? In 2012, 95% of UK households
with children had a fixed internet connection, and 67% of adults used a computer on a daily
basis?®*) Therefore, a large proportion of people living in the UK have access to technology.

Furthermore, 100% of mothers who pigipated in one of the RBCS feasibility
studies indicated that they had access to theernet, and would be happy tcomplete an
online questionnaire about the respiratory health of their chiltie online LRBCS
questionnaire is accessible by means of personal computer, tablet or smartphone, which
further increases its scope. The developmef a smartphone application may further
increase participation in the stud$?¥ The LRBCS haleadydemonstrated that it is
feasible conduct a population based cohort study using online questices.

Condicting the study online has allowed researchers to keep study cost to a

minimum, with invitation emails and reminders being distributed automatically through
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MailChimg®email software. This also helps reduce the administrative burden of the study.

Financiadifficulties have previously been a burden to researchers and limited the power
and reach of birth cohort studies, thus the prospect of a conducting a study witlydie
follow up at a cost of less than £2 per participaattractive® 17 The higher response
rate to email as opposed to postal questionnaires that has been observed so far further
supports the decision of the research team to conduct the study primarily online.
A number of elements of thenline questionnaires, including the appearance,
layout and even the software were selected and developed with input from mothers
belonging tathe LRBCS demographics. The research team hope this will enhance response
rates to the questionnaire. Attempts tiorther engage with mothers will be made
throughout the study, by providing regular study updasesl sending birthday greetings.
Similar to other birth cohort studies, the researchers found that adopting a
personal apprach to recruitment washe best gproach®+6¢ 204 just one mother
registeredher interest in the study by g the QR codane deposited a postcard in the
post box,and five infants were recruited bihe neonatal unitstaff. In contrastthe
research students personally recruited Baviothers at LWH to the study between January
and July 2013. This figure represents approximai8hs of eligible mothers who delivered
at the hospital during this time period.
Participation rates for the initiajuestionnaire were 25%wvhich is satisfactory
when compared to other cohort studié¢$) Mothers that opted to fully enrol in the study
were olderandmore educatedhan the general Liverpool populatiofhis setselection
bias has been observed in another birth cohort study that used online questionfdftes
Mothers weremore likely to initiate breastfeeding, and were less likely to smoke cigarettes
during pregnancgompared to other mothers in Liverpodhfants enrolled in the study
were generallyepresenttive of the Liverpool population, however the gestation at birth
of children in the region was significantly lower than the national English average. This may
be attributed to a number of factorsncludingsocioeconomideprivation®?Despite the
study being early in its data collection phase, there have been some significant preliminary
results.Higher LRS&corescorresponded to a greater prevalence and severity of
respiraory symptoms in the last three months. Slightly increased mean symptom scores
were observed in children from socioeconomicalypdved backgrounds, as well as infants
who were born prematurely anthose who were not breastfed significantly increased
score was observed in children who were exposed to household tobacco smoke, which has

previously been demonstrated to be an independent risk factor for severe lower respiratory
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tract infections in infant§&”) These observations are consistent with the current evidence
about the epidemiology and risk factors for respiratory disease in paedgatpualations(?®:
27,34,38, 88, 91 he significance of overall amdthin domain scores for the LRSQ will be better
understood once all questionnaires have been received and fully analysed.

Over the next five gars it is hoped that researchers will gain significant insight in to
the natural history of respiratory symptoms inet Liverpoopreschoolpopulation, and that
the study will have a significant impact upon health promotion initiatives and social policy
in the city of LiverpoolThere is strong evidence that links social deprivation to respiratory
disease within paediatric populationsowever some may argue that other risk factors
associated with deprivation, such as increased levels of prenatal andgpalstigarette
smoke exposure, lack of breast feeding, poor nutrition and poor air quality are
confounding. However, one study that previously examined these risk factors successfully
demonstrated that socioeconomic deprivation was an independent riskifdot severe
respiratory tract infection during infancy, regardless of confounding faét6 The
repeated longitudinal analysis of exposures to known risk factors for respiratory disease in
the LRBCS will permit researchers to further explore theiogiahip between deprivation
and respiratory disease in childrdfurthermore, univariate and multivariate analysis of
exposures and the severity of respiratory symptoms may also allow researchers to measure
the size of effect as well as the relative rigskralividual risk factors, including deprivation,
and also gain further insight in to the relationship that exists between these factors. Cohort
study design also permits for nested studies, which may allow researchers to understand
whether migratontoo® N2 Y G KS OAGeQa Y2ad RSLINAGSR | NBI
onset or established respiratory disease in childfeme study is currently in its infancy, but
researchers believe that both the unique design and setting of the LRBCS will permit for the
complex relationships between risk factors to become untangled, in turn allowing
researchers and clinicians to identify the most at risk children, ultimately leading to primary

disease prevention.

6.2 Strengths

Longitudinal observational studies likeethRBCS allow researchers to gain insight in to the
relationship between a number of exposures and variables with a number of outcomes in
individuals and populations over an extended period of time. The study design helps us
understand the temporality ofarious disease processes, and how these process evolve
over a number of years or a lifetimeBrospectivestudies that commece at birth minimise

the effects of recall bias, as risks and exposures are continuously recorded as they occur.
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A further strengthof the LRBCS is its contemporary study design, where the latest
technologies are used to maximise engagement with mothehsle keeping financial costs

to a minimum.Children that move outside of eligible postcodes will continue to be

followed up by the tudy, and using email addresses to distribute questionnaires may
reduce the loss of cohort member to migration, which has been a significant issue in other

cohorts.

6.3 Limitations
Despite the strengths and current success of the LRBCS, a number of éxctbtkat may

ultimately limit the scope of the studys previously discussed the exclusion of mothers
who could not speak English and infants who were being taken in to the care of local
authorities may affect population sampling in the study. Howesglag to the small size of
the research team and limited availability of funding, these issues cannot be overcome.
Issues with long term follow ugf participants that migrate ay also arise due to these
factors.

This is a local population birth cohort iy thus the generalizability of results will
be limited.Despite this, the effects of important risk factors such as household cigarette
smoke and social deprivation upon respiratory symptoms in preschool children will be
relevant regardless of geographldocation.

Selection bias is an important factor that may affect the quality of results in any
study population5 S& LA 1S LINE A RA Y 3 (K Satevhity@érvikdsfite 2 F
must be considered that not all mothers of infants born in posteod# 38 will deliver at
LWH, as their homes may be geographically closer to one of the two district general
hospitals in the region that also provide maternity services. Furthermore, it will not be
possible to recruit mothers who opt for home births. L\ptidvides secondary and tertiary
care, thus premature, or low birth weight infants, as well as multiple births and children
with co-morbidities may be overrepresented in the sample. These demographics will be
monitored during the initial questionnaire whiatill permit researchers toorrect for
these factors if necessaryhe primary outcome measure of the questionnaire is an online
guestionnaire. It must be considered that this method of participation may not appeal to
mothers from certain demographics. & hesearch team have made efforts to limit this
potential source of bias by offering postal options, and furthermore have offered to create
a large print version of the questionnaire for one partialbhsed mother

Whilst the research team aims to redra large number of infants to the study,

which will help increase the statistical power of results, this may also increase loss of
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participants in follow up and attrition rates as it will become increasingly difficult for a small
research team to managée logistics of maintaining contact with large number of
participants Certain population groups may be more likely to not respond or leave the
study, which may result of underrepresentation of these groups in the sample.

6.4 The future of the LRBCS

During the coming months, a new research student will join the LRBCS study team and will
continue to personally recruit mothers to the study at LWH using the previously discussed
methods.Thedistribution of the initial questionnaire to motherghentheir chid reactes

age four monthsIin November 2013 the research team will commedistributing the first
follow up questionnaire when the pilot group reach 10 months of age. This will be a crucial
period for the study, as it will provide further insight in teetfeasibility of the longitudinal
follow up of infants.

The research team have received suggestions about using popular social media
sites, such as Facebook Inc. and Twittertmeaise the profile of the study. Other studies
have experimented with usgntargeted advertisement to recruit via these sites, and some
other cohort studies do have pagg&: 178 235 23The Born in Bradford study had an

exemplaryFaceboolpage(https://www.facebook.com/BorninBradford which involved

events, advice and informaticand is highly engaged with the coh&®Furthermore,

Ninfea, the Italian cohort study that was conductaaline has enrolled participants directly
from social media site$3” However, further researctevealedthat a nunber of social

media pages for the majority of th&udies were poorly maintained and had little or no
engagement with the cohort. Thcan also raise issues sumding participant

confidentiality and professionalism, and any social engagement with participants must be
performed with strict adherence to current guideling® Therefore, as the respisibility

for maintairing such pages would be changing regularly, the LRBCS research team decided
it would not be wise to create a social media presence at this point.

A further role of thenewresearch student will be investigating new methods of
increasing response rates and reducing attrition. As previously mentioned, a smartphone
application to complete the questionnaire, and the capacity for automategaeen
reminders is highly desirable. Furthermore, the research tbame already commenced
reseachingthe possibility of using text messages as reminders, which would be a
particularly costand timeeffective method of reminding mothers who receive postal

questionnairedo respond.Contact details held in the MailChi®database can be used

with TextMarketer® a mass Short Message Service (SMS) sending software to resend
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invitations or remind participants who have not yet completed the questionnaire. Using
these reminders on a sample of 100 mothers from the pilot who had not responded to the
initial invitation has so far yielded 6 questionnaire responses, and a further three mothers
contacted the research team to communicate that they were no longer interested in
participating in the study.

6.5 Recommendations

It is essential that recruitment to thetudy continues using the proven methods described
in this thesis until at least January 2014iie research students may consider slight
alterations to the demographics and exposures questionnairesuding highest

educational qualification, breastfeling duration and smoking during pregnantyrecord
data ina way that is precisely the samasdata collected bgensuses or other official
statistics. This willhake future analyses and comparisons of datasets more robust and

reliable.

6.6 Conclusion
The LRBCS is a birth cohort study that explores the prevalence and impact of respiratory

symptoms in children living in the city of Liverpool from birth until age five years. This will
be achieved through the biannual assessment afEpms usingan orline questionnaire

that containsthe LRSQ in addition to a demograggand exposure questionnaire. To date,
the research team have obtained 1685 expressions of interest in the study2énd 2
mothers have proceeded to complete the initial questionnaire anlly consent to

participate in the study. The success of the LRBCS can be attributed to the development
and design of the study, which was heavily influenced by the feedback and opinions of

mothers.
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Appendix

1. Study Protocol Version 3.0
Version 1.0 of the study protocol was created by R Pickles and MG Semple in 2012. There
have been some minor revisions since the original protocol.

Study Protocol

The Liverpool Respiratory Birth
Cohort Study

A Prospective, Longitudinal Birth Cohort study using the Liverpool
Respiratory Symptom Questionnaire to conduct a biannual assessment
of the respiratory symptoms of preschool children born in Liverpool
from birth until the age of five years.

Miss Rosanna Pickles
Miss Bethan Griffith
Dr Calum Semple

Dr Paul McNamara
Dr Kevin Southern
Professor Ben Shaw
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Abstract
Objective: To describe respiratory symptoms of preschool children using the
Liverpool Respiratory Symptom Questionnaire (LRSQ) from birth until the age

of five years, in Liverpool by bi-annual assessment.

Method: Newborn infants will be recruited during their mother’s stay at the
Liverpool Women’s Hospital (LWH). Prior to discharge, research students will
provide information to mothers about the study in the form of a postcard.
Mothers will be asked to fill in their contact details including email and phone
number indicating their interest in taking part. Completion of the postcard
implies consent to be contacted. Postcards may be deposited in collection
boxes at the LWH. Once the research team have received the postcards,
parents will later be sent an email or letter thanking for their interest in the
study. When the baby is four months old an email will be sent to the mother,
which will include an option to consent to take part and a link to the initial
online questionnaire. Mothers may alternatively opt to receive the
questionnaires by post. The questionnaire will then be emailed or posted to
mothers six monthly until their child is five years old. Demographic details will
be requested on initial enrolment and confirmed or updated during the course
of the study. Data will be hosted on-line by Adobe Forms Central software in
an encrypted and anonymized format and stored on secure servers at the

University of Liverpool.

Analysis: Demographic, exposure and LRSQ data collected by Adobe Forms
Central software, which is compatible with the statistical analysis software
SPSS™. Univariate and multivariate analyses using linear regression analysis
will be used to compare domain scores of the LRSQ scores with
exposures/variables such as prematurity, birth weight, deprivation and
exposure to cigarette smoke in pregnancy and in the household. Structural
equation analysis and multinomial regression analysis will also be used to
assess any relationship between exposure/demographic variables and
respiratory symptoms. Cronbach’s alpha coefficients will be calculated to

assess internal validity.
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Introductions

A literature search of birth cohort studies that explore respiratory symptoms
revealed 129 studies conducted between 1961 and 2011 written in the
English language. Of these 129 studies 17 separate respiratory birth cohort
studies were identified. Among the UK studies identified are the AVON study
using the Bristol cohort, the 'Children of the 1950's and the National Child
development study. International studies specifically focusing on respiratory
symptoms include the Tucson Cohort and the ISAAC study. All use a
respiratory questionnaire to assess respiratory symptoms, but none assessed
the impact of respiratory symptoms on both preschool children and their
parents. The Liverpool Symptom Questionnaire (LRSQ) is specifically
designed to assess the impact of respiratory symptoms on preschool children
and their parents. This study is the first proposed birth cohort study to use the
LRSQ.

Over the last few decades numerous questionnaires have been designed to
explore the respiratory symptoms of adults and children. Many studies have
since been conducted to examine the validity of these questionnaires.
Questionnaires may be delivered by an interviewer, be completed by either
the patient themselves or by the parent’s of the patient. Self-completion
questionnaires have proven to be more economical and also help reduce

observer bias when compared to interview questions ©.

A literature search was conducted using Medline. Keywords searched include
‘respiratory’ ‘symptom’ and ‘questionnaire’. The results were limited to the
dates 1991 to 2011. In total 775 articles were identified and reduced to 69
after reviewing titles and abstracts to determine relevance. The 69 articles
related to 36 different respiratory symptom questionnaires for both children
and adults and enabled identification of the most commonly used

questionnaires.

Questionnaires for respiratory symptoms commonly used in adults include the

St George Respiratory Questionnaire (SQRQ), the American Thoracic Society
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Standardized Respiratory Questionnaire (ATSq), the Global Allergy and
Asthma European Network Questionnaire (GA2LENq) and the MRC
respiratory symptom questionnaire. The most commonly used questionnaires
in the studies identified are the SQRQ and modified versions of the ATSq.
The primary symptoms explored using the questionnaires are cough, wheeze,
and breathlessness. Many studies have edited existing questionnaires to
include questions on smoking, occupational hazard and various other
exposure or occupational respiratory hazards. The most commonly used
questionnaire’s available specifically for children include the ISAAC
questionnaire for ages 6 years to 13 years, and the Test for Respiratory and
Asthma Control in Kids (TRACK). Both questionnaires have been validated by
numerous studies. Many of the adult questionnaires explore the impact of
respiratory symptoms upon the patient. The St Georges Questionnaire for
adults addresses the affect of respiratory symptoms upon patient but not upon
the family. The Wisconsin Upper Respiratory Symptom Survey (WVRSS 44)
includes questions on whether the persons cold has affected their daily
activities, work inside and outside their home, interact with others and
personal life °. The Living with Asthma Questionnaire explores the impact of
asthma on the person completing the questionnaire, however this is a
questionnaire designed for adults and is specific to Asthma and doesn’t

necessarily incorporate any other respiratory condition 2.

As discussed many adult questionnaires explore the impact of respiratory
symptoms upon the patient and their lives. However, currently no preschool
questionnaire for parental completion explores the impact of these respiratory
symptoms on the children and their parents. There are also very few
respiratory questionnaires validated specifically for the preschool age groups
and the LRSQ addresses both these issues.

The Liverpool Respiratory Score Questionnaire (LRSQ) is a validated tool that
explores the prevalence of respiratory symptoms in infants and preschool
children. This parental completion questionnaire was first designed using
established criteria, as a follow up tool for use in neonatal studies where the

outcome of children two to three years of age was of interest. A unique
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feature of the LRSQ is that it also explores the impact of wheeze attacks and
other respiratory symptoms upon the child and their family. The LRSQ
consists of nine domains. Each domain contains between three and five
questions seeking responses scored on a five point Likert scale from “not at
all” (score 0) to “every day” (score 4) The first six domains assess respiratory
symptoms such as wheeze and cough. The next two assess the effect on the
child and their family. The final section asks for details regarding medication,
GP/clinic visits, hospital admissions and labels given. All domains ask parents
to consider symptoms/effect over the last three months.

Birth Cohort studies are an invaluable tool for studying the epidemiology of
specific populations. This study aims to map the natural history of respiratory
symptoms of preschool children born in the Liverpool. It is likely to be an
invaluable tool to assess the complex relationships between childhood
respiratory symptoms and deprivation, premature birth, birth weight, smoking
in pregnancy and smoking by household members. Liverpool is recognised as
being of the most deprived cities in the England with high rates of cigarette
smoking 2'. This permits for reliable studies into these effects and makes
Liverpool an ideal location for a birth cohort study. The majority of births occur

at one centre facilitating recruitment.

Work underpinning this study

Three studies have been conducted using the LRSQ. The first, by C V Powell
et al (2002) developed and validated the standardised questionnaire 2. After
reviewing other questionnaires we find that most do not explore the impact of
specific respiratory symptoms, including wheeze, on the child and their family.
However, the LRSQ does this well with two of 9 domains exploring the impact
of respiratory symptoms on both the child and their family. A relatively small
cohort was used for initial exploration of the questionnaire, however the
authors justify this as a reasonable number, as other questionnaire used
similar figures. After assessing particular areas such as response rates and
reliability, the authors demonstrated that it is an acceptable questionnaire,
easily completed, with good response rates 22 However they did not attempt
to examine the readability in detail or looked at factors, which may affect

responses 22.
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The second was a cross sectional study that explores respiratory symptoms in
Cystic Fibrosis 2 This study also further validated the questionnaire’s
external and internal validity. The study showed that the LRSQ has good
internal validity across 6/8 domains. It covered an extensive number of
symptoms while also maintaining acceptability. It also demonstrated the
LRSQ as a potential tool for assessing and monitoring respiratory symptoms

in preschool children with cystic fibrosis.

A small, unpublished cross-sectional study has also been conducted using the
Liverpool cohort, which used the LRSQ to explore respiratory symptoms in
infants following exposure to RSV bronchiolitis. This study again
demonstrated good internal validity using the Cronbach’s coefficient but also
enabled identification on small issues with the design of the questionnaire with
the possibility of many improvements that may help with data collection and
improve the clarity of the questionnaire.

Justification of this study

A literature search was conducted identifying birth cohort studies that feature
a respiratory component. Among the UK birth cohort studies identified were
the AVON study a large longitudinal birth cohort, which recruited over 14,000
pregnant mothers from the Bristol Cohort 2. The ‘Children of the 1950's’ is a
large study conducted on the Aberdeen cohort followed children born in the
1950’s up until adult life. The British National Child Development Study
(BNCDS) started in 1958 and recruited all births within one week in the UK.
International studies specifically focusing on respiratory symptoms include the
Tuscon Cohort and the International Study of Asthma and Allergy in Children
(ISAAC) study. Both of these use a respiratory questionnaire to assess

respiratory symptoms, but did not apply it in preschool children.

The LRSQ has demonstrated potential as a tool for assessing respiratory
symptoms in preschool children. The validity and utility of the LRSQ have
been assessed in two previous studies, demonstrating it to be a useful tool for
assessing respiratory symptoms in preschool children however further
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validation is required, using a larger cohort of patients. Many large birth cohort
studies have been conducted in the UK and Internationally.

This is the first proposed prospective birth cohort study to use the Liverpool
Respiratory Symptom Questionnaire. This study will enable a large range of
information regarding respiratory symptoms of preschool children and other
risk factors predisposing children to respiratory and related disease. It enables
numerous future studies to be conducted using the data collected. It allows
exploration of respiratory symptoms in relation to demographic details and
details of exposure to risk factors which is particularly of interest in Liverpool,
as it is considered to be one of the most socially deprived cities in the United

Kingdom?'.

Research Method

Study design

This is a longitudinal birth cohort study using the parent completed Liverpool
Respiratory Symptom Questionnaire (LRSQ) to assess preschool children’s
respiratory symptoms from birth up until the age of five years old. This study
will also provide the opportunity for additional cross-sectional studies to be
conducted on the patient group recruited and the results gathered. It is
important to note that there will be no specific interventions made by the

study.
Setting: Children normally resident in Liverpool postcodes L1-38.

Recruitment

We propose a maximum recruitment strategy and aim to recruit as many
infants born at the Liverpool Women'’s Hospital as possible from January
2013. Recruitment will be limited only to parents domiciled within the Liverpool
postcodes L1-38.
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Newborn infants will be recruited during their mothers stay prior to discharge
from the Liverpool Women’s Hospital. Research students will personally
provide information to mothers about the study verbally and in the form of a
postcard while the mothers are at the Liverpool Women’s Hospital. Mothers
will be asked to fill in their contact details including email and phone number
indicating their interest in taking part. Completion of the postcard implies
consent to be contacted. Mother’s hospital stickers will also be attached to the
postcard. In addition, the postcard will also include a QR(2D) bar code which
mothers may scan using their smart phones. This QR code will direct
participants immediately to an online version sign up version of the postcard.

Once completed, research students will collect the postcards. Alternatively
mothers, midwives or volunteers at the Liverpool Women’s Hospital may
deposit the postcards in a collection box. Once the research team have
received the postcards contact details will be uploaded to the database sorted
on the University of Liverpool's secure server. Within a week, parents will be
sent an email thanking for their interest in the study. The next point of contact
will be when the baby is four months old. An email will be sent to the mother,
which will include a link to the initial online questionnaire. This email will
include; information about the study, consent, questions regarding
demographic and exposure details and the LRSQ in a series of separate but
easily understandable pages. Mothers may alternatively opt to receive the
postal questionnaires, which will be first sent within a week of the baby being

four months old.

Recruitment material will make no therapeutic promises, as this is only a
descriptive study. The inclusion and exclusion criterion ensures that no one is
unfairly excluded from the study. All data collected will be automatically
deposited on a password database on a secure server in the University of
Liverpool. Where parents have indicated that they would prefer hard copy
(paper) correspondence, this will be sent with a stamped address envelope
for return. The research student will enter this data by hand. Data will be

imported into an SPSS database on a case-by-case basis.

156



Bethan Griffith

Follow Up

Consent will be obtained when the initial questionnaire is sent, four months
after birth. Following that, a second email will be sent six months later and
every six months thereafter until the child is five years old. This repeat mailing
questionnaire will provide an option for participants to update any contact
details and will include demographic and exposure questions and the LRSQ

questions.

In addition, on the date of their child’s birthday, mothers will receive a
personalised email thanking them for taking part in the study and wishing their
child a happy birthday. In the case of no reply, two reminder emails will be
sent and if no response this will be followed by one contact by telephone and
one postal contact as email addresses and telephone numbers may have
changed over time. Each contact attempt will be two weeks after previous
attempts. For mothers without email addresses or access to computers,

reminders will be made by telephone and mailed by post.

With each email sent, mothers will be given an option to sign up to updates

regarding recruitment and reports on any preliminarily findings. Families who
move out of the area will be asked to continue their involvement. Contact will
continue by email and telephone. The questionnaire will include an option to

update place of residence among other details.

Data Collection

Data will be linked from the on-line Adobe Forms Central Survey software into
a SPSS database on a case-by-case basis throughout the duration of the
study. The data collected from postal questionnaires will be inputted into the
online survey manually by and subsequently inputted into the database by the

research student.

Inclusion criteria
All infants born at the Liverpool Women'’s hospital, including premature births,
where parents are normally resident in Liverpool postcodes (L1-38)

regardless of future residence.
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Exclusion criteria
Neonates born to parents normally resident outside the Liverpool postcodes
L1-38.

Babies born to non-English speaking parents.

Variables and Outcomes Measures

Aim

To establish a population based longitudinal birth cohort study conducting a
bi-annual assessment of respiratory symptoms of preschool children using the
LRSQ from birth to the age of five in Liverpool.

Primary objective: To describe parent reported respiratory symptoms in a
population based birth cohort followed longitudinally form birth to five years
old using the LRSQ.

Secondary objectives: To examine any association between differences in
respiratory symptoms in groups of preschool children with different social and

environmental risk and protective factors.

Bias

To minimise withdrawals from the study patients will be given three reminders,
two via email and one by telephone contact after initial email of the
questionnaire.

Recall bias is not considered to be a problem, as the questionnaire requires

parents to report respiratory symptoms in the last three months and this recall
period has been validated for this questionnaire
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In the three previous studies parents have not fully completed the
questionnaire, which may introduce reporting bias. Using the online
questionnaire may help, as software prompts parents to complete all
questions and can give options for null responses rather than leaving ‘blanks’

on paper.

Demographics and Exposure Variables

2.1.2 Box 1. Demographics 2.1.1 Box 2. Exposure variables

* Sex of child * Nursery Attendance

e Age of child * Persons sharing the child’s bedroom

¢ Date of Birth * Number of siblings living in a household
* Postcode * Maternal smoking during pregnancy

« Ethnicity of child (any)

* Gestation at birth * Smoking by any household member in

¢ Birth Weight (kg or 1b/oz) the last 3 months regardless of location

¢ Mother’s highest qualification * Chronic co-morbidities

¢ Breastfeeding duration (weeks/months) * Family history of atopy

Proposed Study Size

We plan a maximum recruitment strategy from the Liverpool Women'’s
Hospital where there are approximately 8,000 births each year. We estimate
that approximately one in four mothers will complete the postcard provided.
The questionnaire currently has a 13% return rate therefore we expect
approximately 260 patients to participate in the study each year. Comparison
of demographic data for those participating with census data will allow a

check for recruitment bias.

Statistical Methods

The results from questionnaires on Adobe Forms Central will be uploaded to
SPSS and analysed using the SPSS Statistical software. Rolling cumulative
data analysis will be performed for the duration of five years.

159



Bethan Griffith

160







































































































































