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Caroline Helen Dorothy Jones
Abstract

There is strong and consistent epidemiological eswié that short sleep duration is
associated with increased risk of obesity fromyeaHildhood. Childhood obesity and
inadequate sleep have negative consequences ftr aed well-being, and the ability to
target both of these public health concerns witioael obesity intervention involving
sleep extension is appealing; yet little is knowowt the mechanisms linking short sleep
with obesity. In adults, hormonal mechanisms hasenbproposed; in young children,
behavioural mechanisms and parenting are likelyetinvolved. Furthermore, the wider
social and cultural determinants of short sleep alpelity should be incorporated into
sleep-obesity research. This study aimed to exporae aspects of the sleep-obesity
link in preschool children, using an exploratorgige with a mixture of quantitative and

gualitative methods, and applying an evolutionagditine perspective.

Participants were 109 3-year-old children and thad@trents in Stockton-on-Tees.
Children’s sleep (validated by actigraphy), foothke and activity over 4 days/5 nights
were assessed by parental diary report, and boohpasition was measured. Parents’
attitudes were explored using semi-structured \We@rs.

Combined daytime and nighttime sleep duration waso@ated with central fat.
Alternate parenting strategies were identified, ebda®n regulation and consistency
(routine-led), or child-governance and lack of dagjon (routine-free). Building on the
trends identified and the literature reviewed, dgose two hypotheses to explain the
short sleep-obesity link in young children: the Belbural Mechanisms Hypothesis
(dietary and activity behaviours mediate or confibtine association), and the Parental
Confounding Hypothesis (parenting strategies, whiahy with SES, impact on both
children’s sleep duration and obesity risk). Pangnimpacts children’s health by either
limiting or facilitating discordance between chédis experiences in evolutionarily
novel environments, and their biological make-ugohclude that sleep-based obesity
interventions should consider the wider contextcbildren’s behaviours, particularly
strategies of parenting.
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Chapter 1: Introduction

Observation: Short Sleep is Associated with Obesity

Recently, a large number of epidemiological studiage demonstrated an association
between short sleep duration and obesity in themgpopulation. This association has
been consistent across studies involving large Esmmpn different countries and
continents, prospective cohorts, and controlling fmtential confounding factors
including markers of SES, and dietary and actividyiables. The link is particularly
strong and consistent for young children, with gndicant dose-response relationship
between sleeping hours and risk of obesity. Prasf@ecohort studies have shown that

sleep in young children has a lasting impact orsityeisk for years to come.

This short sleep-obesity association may explasigaificant amount of variation in
obesity (Young 2008, see Chapter 2) and be of gaatequence for public health. The
relationship has led to calls for obesity intervems to target sleep duration in children
(Taheri, 2006). This is an attractive option, sintéas the potential to positively

influence two areas of child health: obesity arplsufficiency.

The Significance of the Sleep-Obesity Link for Pulit Health

Obesity is a major public health concern, due t® ddverse consequences for health,
the recent dramatic increase in prevalence, andldbk of effective large-scale
interventions for treatment or prevention. Childdambesity is particularly worrying
due to the onset of adverse consequences in é@lyahd the persistence of obesity
throughout childhood and into adulthood.

Consequences of Obesity
Obesity is an excess of body fat, which resultsnareased risk of morbidity (Reilly,
2005). The short-term and long-term adverse coresemps of obesity are numerous,

including risk of diabetes mellitus, hypertensi@moronary artery disease, and some
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cancers (Solomon & Manson, 1997). There is a wedltvidence demonstrating that
the link between obesity and cardiovascular rigkdis extends to childhood, including
risk of hypertension, dyslipideaemia, and insugsistance in obese children (Reilly et
al., 2003b; Reilly, 2005), and progression to typediabetes (Dea, 2011; Ludwig &
Ebbeling, 2001). For example, in 5-10 year-oldatah, Freedman et al. (1999) found a
high prevalence of cardiovascular risk factors lniese children: 58% of obese children
had one cardiovascular risk factor, and 25% hadammore risk factors. Other adverse
consequences of obesity include psychologicalahlth, such as low self esteem and
behavioural problems (Dietz, 1998; Strauss, 20Qbjldren as young as 5-years-old
can develop a negative self-image as a result iofgbaverweight (Davison & Birch,
2001).

There is a trend for obesity to persist throughobtidhood and into adulthood,
particularly in children whose parents are alsosebéeading to obese children suffering
the adverse consequences of adult obesity (RdilBl.e2003b). The effect begins in
children as young as preschool age: 60% of childrea were overweight at preschool
age were overweight at age 12 years in a sampl®42 American children (Nader et
al., 2006). Another study found that just under 7@R6bese pre-pubertal children will
become obese adults (Whittaker et al., 1997). Euribre, obesity in childhood is
associated with cardiovascular risk factors in thdd (Reilly et al., 2003b). A British
cohort study found that adults who were overweiglthildhood were at twice the risk
of death from heart disease over 57 years of follgww(Gunnell et al., 1998). It is

therefore particularly important to prevent obe&igm early childhood.

Prevalence of Obesity

The prevalence of overweight and obesity has ise@aramatically in recent decades,
causing it to be termed an “epidemic” (Reilly & [bsty, 1999). Prevalence has
increased worldwide, but the increase has been mdomtatic in economically
developed countries (Wang & Lobstein, 2006); amelcgnt study has suggested that the
British are the most overweight in Europe (Moon2§10). In the UK, according to
national health survey data, the prevalence of ipbé@s children aged 2-10 years
increased in boys from 3.1% in 1995 to 6.9% in 2QG0W in girls from 5.2% to 7.4%

across the same period; the 2015 projected presalisnl0.1% for boys and 8.9% for



Chapter 1: Introduction

girls (Stamatakis et al., 2010). In preschool dleitdin particular, the 2008 Health
Survey for England reported that 16% of preschogkland girls were overweight, and
8% of boys and 11% of girls obese. The increasnegglence of obesity has financial

implications and is a burden on health systemsg&Ust al., 2011).

Within England, obesity is particularly prevalent the North-East. National data in
2005 revealed that the North-East had the higleest lof overweight and obesity in 2-
15 year-old children (Crowther et al., 2005). Obegrrevention interventions are

therefore particularly needed in North-East England

Obesity Interventions

The dramatic increase in prevalence of child oveglateand obesity, coupled with the
array of negative health consequences, necessithteésal and public health action
(Koplan & Dietz, 1999). Current interventions mairibcus on nutritional education,
exercise and behavioural interventions (Wadden &nigird, 2002). However,
treatments for obesity have been largely ineffectiZbbeling et al., 2002), usually
yielding only small reductions in body weight whiare often not sustained over time
(Stice et al., 2006). This, coupled with the peesise of obesity with increasing age,
means that public health efforts should focus oevention of obesity. Prevention
efforts should begin in early childhood: the presihyears have been identified as a
critical time to study the determinants of childdoabesity (Dietz, 1997), and a period
where the trajectory of obesity begins (Blair et aD07). A recent systematic review
found few obesity interventions in very young cheld (less than 2-years-old), and
concluded thatfor clinically important and sustainable effectfute research should
focus on designing rigorous interventions that &rgoung children and their families
(Ciampa et al., 2010, p. 1098).

There is limited evidence surrounding the effectass of preventative interventions. A
Cochrane Systematic Review examined 22 studiesgmesito prevent obesity in
childhood by modifying lifestyle and behaviours.eThuthors concluded that studies
combining dietary and physical activity approactesnot significantly improve BMI;
some studies focusing on diet or physical actigitpwed a positive impact on BMI

status, but this was small (Summerbell et al., 2008®vel interventions to target
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childhood obesity are necessary, and could havgniisant impact on public health.
Lengthening sleep has been identified as one swtbngal intervention, which is

particularly attractive due to the additional paiginbenefits of improving sleep.

Sleep

In addition to an association with obesity, insti#fint and problematic sleep is
associated with an array of adverse health andvimlral consequences. Despite this,
sleep is a relatively under-recognised area oflodil’'s health. Whilst the importance of
a healthy diet and regular exercise is widely recsay, sleep is relatively neglected,
despite the numerous conditions associated withffinent sleep, and concerns that a

large proportion of children do not achieve suéiti sleep.

Health Correlates of Sleep

Adequate sleep is necessary for optimal functioming well-being. In healthy children,
correlations have been found between poor or iitseifit sleep and neurobehavioural
functioning and behaviour regulation (Sadeh et28l02, 2003). In a community sample
of preschool children, disrupted sleep predictad kgptimal adjustment, as assessed by
behaviour reports by teachers (Bates et al., 208@ep is linked to performance of
working memory in children as young as 6-years{&tkenari et al., 2003), and to
learning and academic performance in older childfereview by Curcio et al. (2006)
concluded that sleep quantity and quality are ¢yosslated to learning capacity and
academic performance, with some studies showingpsless to have a negative
association with learning, memory capacity and ethperformance. Children with
sleep disturbance have particular problems withuged attention, vigilance, reaction
time, executive functioning and memory (Mindellagét 1999). In young children, sleep
regulation is associated with motor developmenhéc2005). Furthermore, in healthy
young children aged 3-7 years, sleep disturbanes associated with higher rates of

accidental injury (Owens et al., 2005).

There is a well-established correlation of problemaleep with Attention-Deficit
Hyperactivity Disorder (Gruber et al., 2000), irgilug in preschool children (Kaplan et
al., 1987). Studies have also consistently fourat tthildhood sleep problems are
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associated with mental health and psychiatric des&; including mood and anxiety

(Stores, 1992; Stein et al., 2001; Fallone e28I02; Mindell et al., 1999). The direction

of causality of many of these associations of sisegndetermined; however, there is
some longitudinal evidence that sleep during tlesghool years impacts on functioning
later in life. For example, Wong et al. (2004) fduhat parent-reported sleep problems
at age 3-5 years were associated with drug andhall@buse at age 12-14 years; and
Gregory et al. (2005) reported that persistentpsf@®blems in childhood, as early as

age 5 years, were associated with anxiety disatdage 21 and 26 years.

Importantly, children’s sleep impacts not only dmldren themselves, but also other
members of the family. For example, sleep problémsfancy are correlated with
poorer maternal health and well-being (Bayer et 2007). Multiple studies have
documented adverse effects on parental sleep agtiméafunctioning related to
sleepiness in families with children with sleep odters (Owens et al., 1999a).
Maternal depression, marital discord and child aebusve all been liked to children’s
sleep problems (Galland & Mitchell, 2010). Furthersy Mindell & Durand (1993)
found that treatment of sleep disorders in preskcbbitdren resulted in improvements
in parents’ mood, marital satisfaction and totakgl time; and in another study, quality
of children’s sleep significantly predicted the ljiyeof their mothers’ sleep, which was
in turn a predictor of maternal mood, stress angyda (Meltzer & Mindell, 2007).
Successful behavioural intervention for sleep peotd in children with severe sleep
problems and also learning disabilities and chgllem behaviour resulted in improved
sleep in their mothers also (Wiggs & Stores, 1988)ddition to reduced stress and
increased perceived control and ability to copenmthers. Interestingly, the effects of
successful interventions with children differedvibe¢n mothers and fathers, although
both had increased satisfaction in their own amdr hildren’s sleep (Wiggs & Stores,
2001).

In sum, interventions to improve sleep in youngldrien, in addition to having the
potential to lower obesity prevalence, may have gbtential to positively influence
other aspects of children’s health and developnaed,also the well-being of the wider

family.
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Inadequate Sleep

There are data to indicate that sleep duratiordeaseased in recent decades, across all
age groups including young children. For exammgawstein et al. (2003) reported that
between 1974-78 and 1986-93, daily sleep duratidBwiss children aged between six
months to 14 years decreased by 20-40 minutes.oUpduarter of young American
children may now achieve inadequate sleep for tlege, based on national
recommendations (Owens & Jones, in press). Concais a large proportion of
children do not achieve adequate sleep are exaedrbg reports of a high prevalence
of sleepiness; for example, in 199 school childrever 80% reported that they felt
sleepy for 2 or more days a week (Amschler & McKen2005). The concept of
adequate sleep is vague, since judgements aboutomhatitutes desired or adequate
sleep are influenced by culture and social expectat(Wiggs, 2007); however, these
findings suggest that interventions to improve sleeay be beneficial in the general
paediatric population.

Conclusion

Obesity is a major public health concern due tortbgative associations with health
and the recent dramatic increase in prevalencere@umterventions generally target
dietary and activity behaviours, but there is adne novel preventative interventions.
Additionally, adequate sleep is necessary for ogltimnealth and development in
children. Interventions to lengthen sleep may beiqadarly timely since sleep is low
on the medical agenda, and it is feared that & lprgportion of children do not achieve

adequate sleep.

The ability to target both of these public healtnecerns in light of the sleep-obesity
link is clearly significant. Lengthening sleep h#se potential to form a novel
intervention to reduce childhood obesity, whilshsitaneously resulting in improved
sleep-related health, educational outcomes anda®went in children, and well-being
of the whole family. The sleep-obesity link is stgest in young children, with
prospective studies demonstrating that sleep imgatildren is associated with obesity
in later years, and it has been suggested thatfthets of short sleep on obesity may
become difficult to reverse if interventions ard moplemented in early life (Spruyt et

al., 2011). This coincides with calls for obesitseyention efforts to begin in early



Chapter 1: Introduction

childhood. It is therefore important to explore #leep-obesity relationship in young,
preschool-aged children.

Future Directions: Research Objectives and Aims

Given the robustness of the sleep-obesity linkgid@miological studies, and the need
for effective interventions to reduce obesity, egshers have suggested thate&p
should be recommended to prevent obégitgheri, 2006). Whilst this is an attractive
option, there are limitations in the sleep-obekigrature which should be overcome by
further research before it is concluded that leegiig sleep will reduce obesity in

children, and in order for interventions to be gasd and implemented effectively.

Particularly, the mechanisms linking short sleephvabesity in children are unclear.
Adult sleep restriction studies have identifiedrhonal mechanisms which could link
short sleep with increased appetite and food intieeling to weight gain (see Chapter
2); however, these processes have not been regdigath children. Furthermore, sleep
and obesity are influenced by a broad array of igrepcial and cultural factors; these
have been neglected in sleep-obesity research,hwibicdate has generally taken a
focussed approach to quantify the link. A wider,renbolistic approach is needed, in
order to generate deeper insight into the childhsledp-obesity link and the underlying

mechanisms.

Specifically, behavioural mechanisms may play a&,r@nd have received relatively
little attention. Additionally, there are a numlmdrpotential confounding factors which

have not been considered in sleep-obesity reseautn as parenting. Sleep-obesity
studies have examined the relationship in isolatmmtrolling for crude markers of

SES (including household income and parents’ edutdtvel), rather than looking at

the broader social and cultural context. A holistgproach, including consideration of
wider family, social and cultural characteristiisslacking.

Taking the topic of the sleep-obesity relationskap, exploratory study is needed, in
order to examine the relationship in detail, tontifg trends, and generate hypotheses
regarding the mechanisms behind the link. Exployatstudies enable deeper
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understanding of a topic, without the constrairitgreconceived explicit hypotheses. In
particular, qualitative investigation into the glesbesity link has been lacking; an
exploratory study integrating both qualitative agdantitative techniques has the
potential to enable more detailed and thorough rstaleding of the topic. Therefore, an
objective of this study was to:

 OBJECTIVE ONE: Conduct a detailed exploratory iriigegion into the link

between short sleep and obesity in preschool @mnldr

Evolutionary Medicine

There is growing recognition of the importance otial and behavioural science in
medicine, for example how family, cultural and ethimfluences shape health issues
(Russell, 2009). Medical anthropology is an excelfgerspective from which to explore
the sleep-obesity link, since it considers the widecial and cultural processes
surrounding health, and views health issues fronitidsciplinary and ecological
perspectives (McElroy & Townsend, 1989). Within neatlanthropology, evolutionary
medicine can provide new insights in health reseand shed light on the causes of ill-
health. This approach uses an evolutionary pensgetd understand why the body
functions in the way that it does in different cinastances.

Much evolutionary medicine writing has focused e tncompatibility or mismatch
between contemporary Western lifestyles and evoluadan biology, and one of the
best examples is obesity. In brief, the discorddmeteveen human biology (which has
been shaped by dietary and lifestyle patterns dutie 5-7 million years of hominid
evolution) and modern Western lifestyles (which duastically different, with abundant
food and reduced physical work load) leads to weggtn and obesity (Trevathan et al.,
2008). Despite the widely recognised evolutionapl@anation for obesity, an
evolutionary perspective been less widely appleethé study of sleep, and has not been
applied at all to the relationship of obesity wstiort sleep. This study aimed to explore
the childhood sleep-obesity link with an evolutipnanedicine perspective, in order to
add a new layer of insight and enable deeper utadelisig. This is an appropriate and
prime perspective for exploratory research intdtheaince there is:



Chapter 1: Introduction

“A strong case for recognising evolution as a basience for medicine....
Powerful insights from evolutionary biology generanhew questions whose

answers will help improve human healttiNesse et al., 2006, p. 1071)

In sum, evolutionary approaches can lead to momgpecehensive understanding of poor
health and the underlying causes, which can leagtwoways of treating and preventing
ill health (Trevathan et al., 2008); hence a seaujdctive of this study was to:

* OBJECTIVE TWO: Apply an evolutionary medicine geestive to the study of

the sleep-obesity link.

Aims

The study objectives were addressed by conductingxploratory investigation with a
sample of 3-year-old preschool children and tharepts in Stockton-on-Tees, North-
East England. Specific aims were to:

* AIM ONE: Explore potential behavioural mechanisrrkihg short sleep and
obesity in preschool children, particularly obegitpmoting dietary and activity
behaviours

« AIM TWO: Explore the potential role of parenting the childhood sleep-
obesity link

* AIM THREE: Consider ethnicity and SES, and the withepact of social and

cultural attitudes and values in relation to thiédttood sleep-obesity link

Besides lack of understanding of mechanisms antkgrother limitations in the sleep-

obesity literature include problems with sleep miees, such as lack of objective or
validated methods of assessing sleep duration, ¢dcassessment of sleep over an
extended period (including habitual variabilitysieep), and omission of daytime sleep.
Methods used to assess obesity are also problerttagienajority of studies have used
BMI, which has limitations in assessing adiposkyrthermore, defining short sleep or
typical sleep in children is difficult due to thienited knowledge regarding children’s

sleep, and optimal sleep amounts at different dgesder to expand on and contribute

to the literature, the secondary aims of this stwdye to:
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» SECONDARY AIM ONE: Improve on sleep measures usgacxamine the
sleep-obesity relationship, particularly to asselk®ep over a longer period
(rather than a single night or parent-report oy@dal night); assess variability
in sleep duration (including week/weekend day aedsenal variation); and
include naps in addition to nighttime sleep

« SECONDARY AIM TWO: Examine waist circumference arskinfold
thickness in addition to BMI, to add to the growimgdy of literature examining
relationships between sleep and more direct messfieentral adiposity

» SECONDARY AIM THREE: Conduct a detailed investigatiinto sleep in a
sample of preschool children, to add to the limliestature regarding children’s

sleep

The following two chapters will describe the rata behind these aims and secondary

aims in detail.

Summary

It has been observed that short sleep is assoomtadobesity in children. There is
urgent need for effective interventions to redulbesity prevalence, beginning in young
children. Sleep is a potentially modifiable behawviavhich could impact positively on
an array of factors in addition to obesity. Furthesearch into the sleep-obesity link in
young children is needed in order to inform effeetinterventions. In particular, the
mechanisms linking short sleep with obesity arelaar¢ and the wider family, social
and cultural context has not been considered. Eoolary medicine has the potential to
enable novel insights into the sleep-obesity liakg is a good theoretical perspective
for exploratory health research. The objectiveshad study were to explore the sleep-

obesity link in preschool children, and to applyesolutionary medicine perspective.

The key to this investigation is that it was an lergtory study aiming to provide
detailed insight into a health issue which hasgbtential to positively impact public
health, and medical and social sciences. The lapkezonceived hypotheses meant that
areas of interest and significance could be follbas they arose, without the limitation

of having to follow a set analysis plan. The tradieto this approach was that definitive

10
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conclusions could not be drawn; rather, models ar@thanisms were built and

proposed, to be analysed and tested in future n@se@iven the importance attributed
to the sleep-obesity link, the calls for it to fothe basis of public health interventions,
and the relative lack of knowledge regarding thiaitlee mechanisms and context of the
link, an exploratory study with the ability to dtao unpick mechanisms linking sleep
and obesity was very much appropriate.

Thesis Outline

Chapter 2 will review the literature documentiniink between short sleep and obesity
in young children. Key characteristics of the slebpsity link will be discussed,
followed by limitations in the literature. Aspeastthe sleep-obesity link which need to
be explored in more depth will be identified, amdprovements in methods used in

sleep-obesity research will be proposed.

Chapter 3 will explore the literature in order temtify potential mechanisms linking
short sleep and obesity in preschool children. &nemuiring further research will be
discussed, and the chapter will conclude by prasgitite specific aims of this study.

Chapter 4 will present the study design, including study location, participants and

recruitment, and the methodology used.

Chapter 5 will describe the sample, including cbemastics of the children and their

parents; and will present some initial analyses.

Chapters 6, 7 and 8 will present the results asdudsion for different topics in turn
(sleep; diet and activity; associations of sleethwvdiet and activity). Qualitative and
quantitative results will be presented togethemgside discussion, so that each chapter
can progress and build on previous results andisiésan, building a model throughout
the data analysis process. In accordance with xpématory design, qualitative and
quantitative results will be considered togethéngside existing literature, in order to

generate hypotheses for future research.

11
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Chapter 9 will interpret the results of the studsing an evolutionary medicine
perspective. It will then review the effectivenedsthe study at meeting the research
objectives and aims, discuss the limitations inrgsearch, and outline suggestions for

future research and policy.

12



Chapter 2: Literature Review: The Short
Sleep-Obesity Link in Young Children

This chapter will review the literature documentig association between short sleep
duration and obesity in children. Specifically,stichapter will a) outline key aspects of
the data, b) discuss limitations in the literatuneluding inconsistencies in sleep and
obesity measures and definitions, and lack of datetion of causality or mechanism,

and c) summarise aspects of the sleep-obesityarddiip which should be explored in

more depth. Then Chapter 3 will explore the medrasiand the context of the sleep-
obesity link in detail, focusing on potential belmwral mechanisms, and reviewing the

social, ethnic and cultural context of sleep anesitly.

Short Sleep is Associated with Obesity in Young Chiiren

Over the past decade, a large number of epidemaalbgtudies have demonstrated an
association between short sleep duration and gbaesithe general population. This

association has been documented in children, adiies and adults. In one of the
largest studies, with over 1.1 million adults, Kapet al. (2002) demonstrated that
habitual sleep duration was associated with BM#: desociation was inverse and linear

in men, and U-shaped in women.

The link is particularly strong and consistent fmung children. In 2008, authors of
five separate reviews, including 3 systematic magieeach concluded that there is
strong, consistent evidence that children’s sHegysduration is associated with obesity
in populations around the world (Patel & Hu; Harti&lalian; Cappuccio et al.; Chen et
al. al., Marshall et al.). For example, Patel & 008) found that in all of the studies
they identified (11 cross-sectional and 2 longitadl, spanning 5 continents, short
sleep duration and obesity were positively assediaGStudies have included large
samples, of both boys and girls, in different coestand continents. The majority of
studies have been conducted in general paediabpulations rather than clinic

populations (for example children with sleep digwsdor weight problems).

13
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The relationship appears to be stronger among rehnildf younger ages: Chen et al.
(2008) concluded after conducting their systemaéiciew that the association is
strongest for children younger than 10-years-oléll B. Zimmerman (2010) (see
below) proposed that there is a critical windowoptb age 5 years when sleep may be
important for subsequent obesity status, after witiee influence of sleep duration
wanes. A critical window for prevention of obesigyalso early childhood (see Chapter
1), and so the sleep-obesity relationship in youohidren is particularly important.
Some cross-sectional studies which include childasnyoung as 5-years-old are
outlined in Table 2.1.

These epidemiological studies demonstrate thatnpaeported sleep duration is
consistently associated with obesity across diffeneopulations of children. The
association is linear and negative, and some studi®w a clear dose-response
relationship between hours of sleep and obesitygheace. For example, in the Toyama
Birth Cohort Study (Sekine et al.), there was aed@esponse relationship so that for
each hour of sleep less than 11 hours, there wascegase in obesity. Similarly, the
large German study by von Kries et al. demonstratddse-response relationship. This
linear relationship differs to adult women, for wihia U-shaped relationship is thought
to exist (with long as well as short sleep durati@ing associated with increased risk

for obesity).

In addition to these cross-sectional studies, abaurof prospective studies have shown
that short sleep duration in young children is aesded with obesity later in childhood.
This is important because unlike cross-sectionalliss, longitudinal studies can
establish the temporal pattern of events and itelicausality. Longitudinal studies that

include children as young as preschool age are suised in Table 2.2.
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Table 2.1: Cross-sectional Studies Documenting asgociation between Short Sleep and Obesity in Your@hildren

Age of Measure of
Lead Sample Sample Measure of Slee;f Overweight/ Potential Confounders
Author Year (Years) Country size (n) Duration Obesity Summary of Findings Considered in Analyses
Parent Compared to 12-13 hours sleep,
guestionnaire: adjusted OR for Age, sex, parent obesity,
usual bedtime BMI cut offs  overweight/obesity: 1.42 (1.09- education, income, frequency
and wake time on for overweight 1.98) for 10.5-11.5 hours, 3.45 of breakfast, sport, and TV
Chaput 2006 5-10 Quebec 422 week days and obesity  (2.61-4.67) for 8-10 hours viewing
Parent BMI, parent obesity, parent
guestionnaire: Significant negative correlation education and income,
usual bedtime between sleep duration and waidtequency of breakfast
and wake time ~ Waist circumference consumption, frequency of
Chaput 2007 5-8 Quebec 422 during the week Circumference (r=-.17, p<.001) sport, TV viewing
Parent Compared with 11 or more hours
guestionnaire: sleep, OR for obesity: 4.76
usual bedtime BMI cut off (1.28-17.69) for <9 hours, 3.42 Age, sex, birthweight, parent:
Jiang 2009 3-4 China 1311 and wake time  for obesity (1.12-10.46) for 9.0-9.4 hours education, income
Parent
guestionnaire: Obese children were
usual bedtime BMI cut off significantly more likely to sleep
Kagamimori 1999 3 Japan 9668 and wake time  for obesity less than 10 hours (p<.001)
Compared to over 12 hours
sleep, adjusted OR for obesity:
Parent interview: 2.0 (.9-4.4) for 11-12 hours, 2.8
usual sleep BMI cut off (1.2-6.3) for 10-11 hours, 4.9  Parental obesity, excessive T
Locard 1992 5 France 1031 duration for obesity (1.9-12.7) for less than 10 hoursviewing, SES, breast-feeding

=
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Table 2.1 continued

Age of Measure of
Sample Sample  Measure of Overweight/
Author Year (Years) Country size (n) Sleep Duration Obesity

Potential Confounders
Summary of Findings Considered in Analyses

Parent
Questionnaire:
usual bedtime,

Compared to 11 or more
hours of sleep, adjusted OR
for obesity: 1.20 (0.97-1.49)
for 10-11 hours; 1.34 (1.05-
1.72) for 9-10 hours, and

wake time, BMI cut off 1.57 (0.90-2.75) for less than Parent obesity, age, sex,
Sekine 2002b 3 Japan 8941hours of naps  for obesity 9 hours outdoor playing time
Compared to 10 or more
hours, OR for obesity for <9
Parent hours was 1.97(1.15-3.38).

guestionnaire:
usual hours of BMI cut off

The association was strongerSocio- demographic variables
in younger age group (5-10 fruit and vegetable intake,

Shi 2010 5-15 Australia 3495 sleep for obesity years) physical activity
BMI cut-off
for obesity, Compared to 10 h or less
body fat cut  sleep, adjusted OR (95% CI)
Parent off for high for obesity: sleeping 10.5-

Questionnaire: body fat

usual bed time (Bioelectrical

and wake time impedance
von Kries 2002 5-6 Germany 6862 during the week assay)

11.0 hours 0.52 (0.34-0.78);

sleeping 11.5h 0.46 (0.28- Parent education, parent
0.75). Similar results for high obesity, birth weight, excessiv
body fat TV viewing, diet, snacking

1)




Table 2.2: Longitudinal Studies Documenting as Assmation between Short Sleep and Obesity in Young @dren

D

Measure of Measure of
Lead Age of Sample Sleep Overweight/ Potential Confounders
Author  Year Sample Country size (n) Duration Obesity Summary of Findings Adjusted for
sleep at 2, 3, Age, SES, physical
4,5 years, Parent report: BMI cut off Short sleep at age 2-5 associated with activity, TV viewing,
overweight at usual sleep  for overweight at age 9.5 years. Sleep durationdiet, breastfeeding,
Agras 2004 9.5 years USA 150 time overweight continuous variable: linear regression -.21 parental obesity
sleep in
children aged BMI cut In younger cohort (0-4 years at baseline),
Bell & 0-13 years, offs for short sleep (below 25th percentile) at
Zimmer- obesity 5 overweight baseline associated with obesity 5 years laté&ge, sex, birthweight,
man 2010 years later USA 1930 Time diary and obesity adjusted OR 1.80 (1.16-2.80) TV viewing
Parent Compared to >12 hours at age 30months,
questionnaire: adjusted OR for obesity at age 7 years: 1.45
sleep at 3 duration of (1.10-1.89) for <.10.5 hours, 1.35 (1.02-1.7%laternal education,
years, obesity nighttime BMI cut off for 10.5-10.9 hours, 1.04 (0.76-1.42) for 11-energy intake at age 3
Reilly 2005 at7 years UK 8234 sleep for obesity 11.9 hours sex
Children who slept less at baseline had
higher BMI and were more likely to be
sleep in overweight 5 years later. For younger
children aged children (3-8 years), compared to 9-10 hours
3-12 years, sleep, overweight/obesity for <8 hours 0.084ender, income,
obesity 5 BMI (logistic regression), for 8-9 hours 0.041, 10parent education, BMI
Snell 2007 yearslater USA 2281 Time diary  continuous 11 hours -0.062, >11 hours -0.158 at baseline
sleep at age 6
months, 1 BMI Maternal education,
year and 2 continuous income, smoking,
years Parent and cut off Less than 12 hours of sleep in infancy was breastfeeding,
(averaged), guestionnaire: for obesity, associated with higher BMI, higher sum of birthweight, parental
overweight at usual daily skinfold skinfolds, and increased odds of overweighBMI, TV viewing,
Taveras 2008 age 3years USA 915 hours of sleep thicknesses (OR 2.04, 1.07-3.91) active play
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These studies demonstrate that sleep durationescpool-aged children is associated
with risk of obesity in later childhood. For exampthe Avon Longitudinal Study of
Parents and Children (ALSPAC) showed in a largdidbricohort that short sleep
duration at age 30 months predicted obesity at7agears (Reilly et al.). Smaller birth
cohorts of American children also demonstratedlaiomship between short sleeping
hours in preschool children and subsequent obstitys (Agras et al., Bell et al., Snell
et al.). Furthermore, Taveras et al. demonstrdtatddleep duration in infancy predicted
obesity in preschool children (aged 3). One stighe(l et al.) controlled for BMI at the
time of the sleep assessment and found BMI 5 yatasto be independently correlated
with sleep, indicating that short sleep duration associated with subsequent

development of obesity, rather than maintenanaesity in already obese children.

Both Bell & Zimmerman and Snell et al. reported #heep-obesity relationship to be
stronger for younger age groups (sleep at agedassyand age 3-8 years respectively),
which supports the concept that the link is stronfge young children. Whilst the
weight of evidence suggests a stronger relationshypoung children, it should be noted
that Bayer et al. (2009) examined trends in sleilp mcreasing age in relation to body
fat, and found that the association was of a smsiae between ages 3-10 years.
However, the association of sleep duration at px@sicage or younger with later
childhood obesity confirms the significance of thieschool period and the need to

examine the relationship in children of this age.

Further to the individual studies shown in Tablek &1d 2.2, two meta-analyses have
been performed. Chen et al. (2008) identified lidiss which met the criteria for

inclusion in their meta-analysis, and calculatedl@d odds ratios (OR): for each 1 hour
increase in sleep duration, the pooled OR for oeegiat/ obesity was 0.91 (95%

confidence interval (Cl) 0.84-1.00). For young dhéin (younger than 5-years-old),

compared to sleeping for more than 11 hours, tiadseslept for 9-10 hours had higher
risk of overweight/obesity, OR (95% CI) 1.60 (1.220), and those sleeping for less
than 9 hours had much higher risk, OR 1.92 (1.2833.Cappuccio et al. (2008) carried
out a separate meta-analysis involving 29,502 wmmidfrom 11 studies around the
world. They dichotomised sleep for all studies, dahd pooled OR for short sleep

duration and obesity was 1.89 (1.46-2.43).
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The sleep-obesity association is particularly sironboys. The meta-analysis by Chen
et al. (2008) supported a gender difference, witlysbhaving a stronger inverse

association than girls (OR 2.50 versus 1.24). Hasons for this are unclear: perhaps
girls are more resilient to environmental stressioas boys. Wells (2000) proposed that
natural selection has favoured differential affesft®nvironmental stress on males and
females into early childhood (more severe for mjaldse to males and females offering
different returns for parents. Despite a genddedihce in some studies, most have not
reported a gender difference (Chen et al., 200&]), tae relationship exists for both

young boys and girls.

Importantly, potential confounding variables haveei controlled for, and the
association between short sleep duration and gbesitains significant (see below for
a discussion of confounding). Risk factors for alyesn preschool children include
parental obesity, high birthweight, lack direastfeeding, maternal smoking in
pregnancy (Reilly et al., 2005; Armstrong and Bei#l002; Dietz, 2001; Toschke et al.,
2002); and dietary and activity behaviours (see p@¥ra3). Furthermore, body
composition varies with gender, and both obesitg sleep vary with age, SES and
ethnicity (see Chapter 3). Studies have found s$ledp to be associated with obesity
independently of parental obesity, birthweight,astéeeding, maternal smoking, age,
gender, SES (parents’ education, household incoamel),other factors (see Tables 2.1
and 2.2). For example, the cross-sectional studydiy Kries et al. controlled for
parental obesity, birthweight, excessive TV viewaryl dietary factors, amongst other
obesity risk factors, and found an independent -desponse relationship between
sleeping hours and obesity. The longitudinal studie Table 2.2 also controlled for
potential confounding factors: for example, Agrasle found sleep duration in young
children to be associated with obesity in latefdtitood independently of age, parental

obesity, SES, physical activity, TV viewing andtdie

Certain medical conditions (including chronic pamedication use, and particularly
psychiatric disorders) are associated with botlepsland obesity and may confound
their association. Indeed, in children as young8ak7 years-old, depression is
correlated with both increased BMI and more fragieérsleep (Wojnar et al., 2010).
However, studies with adults have controlled fordioal conditions and found sleep

and obesity to be significantly associated (Patéfig 2008). For example, the Zurich
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Cohort Study with adults investigated psychiatrionditions, including detailed
assessments of depressive symptoms, and reveatati¢rsleep-weight association was
independent of depression (Hasler et al., 20049. fdtential of sleep disorders to cause
the link between short sleep and obesity has asm examined (see below), with no
strong suggestion that sleep disorders are cafishe sleep-obesity relationship. Less
statistical control of potentially confounding meai conditions has been performed in
studies with children compared to adults; howetlggse conditions are uncommon in
young children, which reasons against them beimgdduse of the observed sleep-
obesity relationship (Patel & Hu, 2008).

Sleep Duration versus Regularity, Sleep Quality abtsordered Sleep

Epidemiological studies have focused on the asBongiaf sleep duration with obesity.
In a recent study, Spruyt et al. (2011) examineel #ssociation of obesity with
regularity of sleep, as well as total sleep durgtio a sample of 308 children aged 4-10
years. They found that obese children were lestylito experience “catch up” sleep at
weekends, and had more variance in night-to-nigbeps duration. The authors
concluded that a combination of shorter and moreabke sleep patterns puts children

at greatest risk of obesity; therefore regulaasywell as duration, may be important.

Any associations of obesity risk with sleep quality disruption rather than sleep
duration (and regularity) are less robust and iokeive. For example, in a study of
383 American adolescents, Gupta et al. (2002) fahatl obesity was related to sleep
duration, but not to sleep quality, as assessedchigraphy. Similarly, Lumeng et al.
(2007) studied 9-12 year-old children, and foundt tivhilst overweight risk was

associated with short sleep, there was no assaciaith sleep problems.

A small number of studies have documented an aasmtiof sleep quality with
obesity. For example, Beebe et al. (2007) demawestithat overweight adolescents had
more disrupted sleep in comparison to normal weaglaiescents, in addition to shorter
sleep duration. A marker of sleep quality is slefiriency, which is the ratio of time
slept asleep to the amount of time spent in bed:etial. (2008) reported a significant
correlation between overweight and both sleep ieficy and total sleep time, as

measured by polysomnography. In a prospective lgiothort study, BMI and obesity
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prevalence at age 21 years were greater for adiitse parents had reported sleep
problems at ages 2-4 years, compared to those athadt had sleeping problems, after
adjusting for maternal BMI, and adolescent diet aNdviewing habits (Al Mamum et
al., 2007).

The majority of sleep-obesity literature has foclsa sleep duration alone; but sleep
quality and sleep disorders are important aspdckeep that should not be ignored in a
comprehensive investigation. Defining problemaksep and sleep disorders in children
is difficult. There are no standard criteria oracledefinitions for childhood sleep
problems, for example how many night wakings, hamngl and how frequent, are
required for this to be considered problematic ¢Tiky & Sadeh, 2001). Also,
parentally-defined problematic sleep is inherensiybject to reporting bias and
parentally-based values and beliefs, which agawddrs definitions of sleep problems.
The general criteria for sleep problems includguent, severe and chronic symptoms
of bedtime resistance and night wakings (Mindelalet 2006), and the reported cross-
cultural prevalence for parent-reported child sl@epblems is around 25% (Owens,
2005).

Summary: Short Sleep is Associated with Obesitymung Children

There are a wealth of epidemiological studies damtmg a consistent and strong
association between short sleep duration and gbesitthe general paediatric
population. These include both cross-sectional Emgjitudinal designs, with large
sample sizes, in different countries around theldvoFrhe relationship is linear and
dose-responsive, remains significant after contrglfor potential confounding factors,

and is strongest in young children.

Despite some data indicating that sleep problenmeveislieep quality may be related to
obesity, the results are conflicting and inconsleasiComparatively, there is a wealth of
evidence supporting an association of obesity widep duration rather than quality;
hence sleep duration is the focus of this thesis.

The majority of sleep-obesity studies have docuetean association of sleep duration

with obesity in general populations. Accordinglyiststudy concerns children in a non-
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clinic population, rather than children diagnoseithvgleep disorders, or with weight
problems. With sleep duration as the principle &caspects of sleep quality (sleep
onset latency and night wakings) and consideratibrsleep problems will also be

included in this study since they are important ponents of sleep.

Mechanisms Linking Short Sleep with Obesity

Whilst epidemiological studies demonstrate a ciessociation between sleep duration
and obesity in children, the mechanisms by whicbrtskleep may lead to obesity
remain unclear. Indeed, the direction of causailgglf is undetermined (see below for
causality); although longitudinal studies suggestasal association of sleep duration

with obesity.

It is possible that short sleep alters hormone l$gveading to weight gain. In the
Wisconsin Sleep Cohort Study of adults, short sth@ation was associated with levels
of appetite-regulating hormones: compared to thedstually sleeping for 8 hours at
night, adults who habitually slept for 5 hours hHel5% lower leptin (an appetite
suppressor) and 14.9% higher ghrelin levels (art@tepstimulant) (Taheri et al., 2004).
Similar changes have been documented in laboratugies of sleep restriction in
young adults: short-term acute sleep deprivatibeefsng for 4 hours or less per day)
has been shown to result in a decrease in lepttha@mnincrease in ghrelin. These
changes were correlated with increased hunger ppétite, further suggesting that
sleep deprivation could lead to overeating and ktegpin (Spiegel et al 2005; van
Cauter et al., 2007; Schmid et al., 2008). It stidoé noted that sleep restriction studies
are short-term; such acute sleep restriction isistagable, and it cannot be determined

that the same effects exist for habitual shortpsleghe general population.

No similar sleep restriction studies have beeni@adrmut with children, and so whether
these hormonal mechanisms extend to childhood determined. However, an
association of children’s sleep duration with imsuksistance and glucose regulation
has been documented. In obese children, Flint.2@07) found short sleep duration
(measured by one-night polysomnography) to be &sacwith insulin resistance. In
another study, with preschool children aged 3-6rsjeahort sleep duration was
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associated with fasting glucose level: comparechtlren who slept for 9-10 hours per
night, those who slept for 8 hours or less hadgaifscantly greater chance of having
hyperglycemia (high blood sugar), even after cdligp for SES, parental obesity,
children’s body composition, food intake and phgbictivity. In Spruyt et al.’s (2011)
study (described above), a subgroup of children tesied for fasting morning plasma
levels of glucose, insulin, and other metabolic kaes. Irregular and short sleep was
found to be associated with metabolic marker levelding the authors to suggest that

irregular and short sleep increases risk for mei@dgsfunction.

These studies suggest that sleep duration in ehilds young as preschool age is
associated with glucose regulation and insulinstasce, consistent with a causal role
of short sleep in weight gain and development adsitly. Other hormones which are
affected by short sleep and which could lead tayistegain include cortisol (which has
a lipogenic property and could contribute to ohgsétnd growth hormone (which is

reduced by sleep loss) (Taheri, 2006).

Laboratory studies with rodents have provided frrtbvidence for a link of sleep with
weight and energy expenditure. In rodents, permidstarvation are accompanied by
increased vigilance and sleep loss (presumablyn¢cease food finding), and sleep
deprivation leads to increased energy expenditur@ \&eight loss (Penev, 2007).
Although these findings suggest an opposite associaf sleep loss with obesity to
humans (a negative rather than positive assocjatioay indicate that sleep is involved
in energy conservation and metabolism. In the digrlary novel Western human
environment, in which sleep loss is accompaniecekgessive rather than restricted
food intake, short sleep duration could have a tiag@ampact on metabolic health and
lead to weight gain. Further evidence that sleemssociated with food intake is
described by Fuller et al. (2008): animals thatehagcess to plentiful food have sleep
patterns which follow the light-dark cycle; howeygranimals have access to food only
during their normal sleep cycle, then they shifithsleep patterns to match food

availability.

In combination with epidemiological data, laborgtdmdings suggest that sleep is
linked to appetite and metabolism, which can aftdmsity risk. As well as increased

general appetite and food intake, short sleep ctadd to selection of calorie-dense
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foods in particular, which lead to weight gain (€6h2006). Short sleep duration is
related to increased fat intake (Shi et al., 20@8y experimental sleep restriction in
adults has resulted in increased craving for hgbree foods (Spiegel et al., 2004). In
adolescents, Landis et al. (2009) observed an woteg positive association between
daytime sleep and total food cravings and calarteke. Cravings for carbohydrate-
starch and high fat foods were greater in adol@scesth increased daytime sleep.
Increased daytime sleep was also negatively agedcisith nighttime sleep, and so
these changes may be consistent with an associafi@hort nighttime sleep with

craving for high-calorie foods. (This study poiot# that daytime sleep ought not to be

excluded from consideration, see below.)

Further to hormonal changes, shorter sleep alloae ropportunity to eat, since more
time is spent awake. Short sleep duration oftenlt®from later bedtimes (see below),
hence children who sleep for less may eat morecpéatly in the evening. Consistent
with this hypothesis, a study of experimental sleggtriction in adults demonstrated
that sleep restriction can modify the compositiamd aistribution of food intake

(Nedeltcheva et al., 2009): compared to when thegt Sor 8.5 hours, adults sleeping
for 5.5 hours over 14 days had similar food intak@ing meals, but increased
consumption of calories from snacks, which was mmuatked in the evening and
nighttime period. Later bedtimes and obesity-praongpthabits in the evening may

therefore be particularly important in the sleepsity link.

Another pathway through which short sleep and dpesiay be linked is physical

activity. Sleep deprivation results in tirednessl datigue; this could contribute to

reduced daytime activity and obesity (Sekine et2002b). Conversely, obesity may
result in reduced physical activity, leading to o sleep time because less time is
needed for recovery, and low physical activity lsvare detrimental for sleep (Taheri,
2006; Vioque et al., 2000). No study has examinedteraction between short sleep
duration and physical activity specifically; howevehildren who are less active have
been found to have longer sleep onset latencieo(Net al., 2009) (sleep onset latency
is the time taken to fall asleep after getting ibed). In examining the relationship
between sleep duration and obesity in Australiaildidn, controlling for potential

confounding factors, Shi et al. (2010) found anitagelinteraction between short sleep
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and physical activity: children with both shortegbeand low physical activity levels had
the highest risk of obesity.

Sedentary activity, in addition to physical actyyitmay link sleep and obesity. In
particular, TV viewing is thought to be a signifitacontributor to sleep deprivation in
children (Taheri, 2006) and is also a risk factordbesity (see Chapter 3). If short sleep
results from late bedtimes (see below), short siegarticularly likely to co-occur with
increased TV viewing since most children’s TV viagioccurs in the evening (Taheri,
2006). Again, obesity-promoting habits occurringhe evening in short sleepers may
play a role in the sleep-obesity link.

The literature discussed above suggests pathwagsagin which short sleep may be
linked with obesity: these are summarised in Figude (Note that bi-directionality of
some arrows indicates lack of determination of abiys or possible bi-directionality.)

Figure 2.1: Potential Mechanisms Linking Short Sleg Duration with Obesity

Increased Opportunity to Eaf Increased
(Particularly in the evening) Food
» Intake and
Obesity-
Increased Appetite Promoting
(Low leptin, high ghrelin) | _ Diet
/ Food selection
Short Obesit
Sleep Other hormones Glucose y
Duration | > regulatlpn,
metabolism

\ Reduced Physical Activity /

(Tiredness and Fatigue)

Increased Sedentary Activity
(Particularly TV viewing in the evening)

There is growing interest in hormonal mechanismat tmay link short sleep and

obesity; these are the pathways discussed in megghdn the recent reviews of the
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sleep-obesity literature. Behavioural mechanismgclding dietary and activity
behaviours) are potentially important yet overlahkParticularly for young children,
behavioural mechanisms, including parents’ behasiomay be important: this thesis
will focus on possible behavioural mechanisms higksleep with obesity (see Chapter
3).

Mediation, Causality and Confounding

The potential mechanisms described above imply dbasity-related behaviours may
act as mediators in the pathway between short shepobesity. A mediator is a
variable which explains how or why another variakiéeep) affects the outcome

(obesity) (Kraemer et al., 2001) (see Figure 2.2).

Figure 2.2: Obesity-Promoting Behaviours May Media¢ the Sleep-Obesity Association

Short Obesity

SIeep Obesity-promoting Behaviours
Duration

v
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This pathway assumes that short sleep duratiorausat to obesity (via mediating
factors). This is in support of longitudinal stugsl®uggesting that sleep duration predicts
subsequent risk of obesity, and laboratory stusvbgch have revealed a potential
mechanism. However, it is not proven that shoesleads to weight gain and obesity.
There are no intervention or observation studiesiafestrating that altering sleep

duration leads to weight loss or weight maintenance

It is possible that there is reverse causatior witesity leading to short sleep duration.
This could occur through obesity-induced co-motimdi particularly, obesity is the

strongest risk factor for obstructive sleep apmédach leads to sleep disruption (Strobel
& Rosen, 1996). Indeed, Beebe et al. (2007) condpslexep in overweight adolescents
compared to a normal weight control group: the wegght group displayed more

symptoms of sleep-disordered breathing in addimoshorter and more disrupted sleep.
However, several studies with adults have contiolte co-morbidities such as sleep
apnea in analyses and found the sleep-obesitytbinke independent (for example

Fogelholm et al., 2007). Furthermore, the assariadif sleep duration with obesity has
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been demonstrated in the general population ratten in clinic populations, and
obesity-induced disorders are rare in children. fdtationship is therefore not likely to
be significantly attributed to obesity-related dders; the weight of evidence suggests

that short sleep leads to obesity.

It is also possible that the sleep-obesity relatigm arises due to confounding by other
factors, which influence both sleep and obesity.nfGonding variables would
independently impact on both sleep and obesity,imyathem appear to be correlated

(see Figure 2.3).

Figure 2.3: Independent Variables May Confound theSleep-Obesity Association

Confounding Variables

Short Obesity
Sleep
Duration

Studies have attempted to control for potentialf@onding factors (including age,

gender, SES, parental obesity, dietary and acthatlyits, and medical conditions) and
the sleep-obesity relationship has remained siganti (see above). However, the degree
of control for such factors, and the way in whidey are assessed, has been

inconsistent (Cappuccio et al., 2008).

There are other factors which could confound thlke between sleep and obesity which
have not been considered in research to date. 8eafiuenced by social norms and
cultural context, as are dietary and activity hgbithich contribute to obesity risk (see
Chapter 3). For young children, parenting behawonay be an important confounder;
for example, parenting style is implicated in oveight and obesity, and parenting

behaviours also influence sleep (see Chapter 3).

It is important to explore possible confoundingtfes, because they may reveal that the
sleep-obesity relationship is spurious rather tbaansal, which has implications for

interventions targeting obesity prevention or tneatt through sleep. To date, research
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has focussed on quantifying the sleep-obesity lougtrolling for specific possible

confounding factors. As discussed in Chapter 3psland obesity are shaped by a
complex web of family, social and cultural influes¢ and the sleep-obesity link needs
to be considered in this wider context, exploring potential role of other confounding

factors.

Summary: Mechanisms Linking Short Sleep with Obegsit

The mechanisms which link short sleep with obestg not well understood.
Laboratory studies have revealed a potential pathwadults: sleep restriction alters
appetite and food intake, leading to weight gaoteRtial behavioural mechanisms have
not been determined, but may play a role in thatieiship; and independent variables
may confound the sleep-obesity link. Further rede# needed in order to understand
how sleep and obesity are related, whether theigethip is direct, and to confirm
whether the association is in fact causal. Thisithwill explore potential behavioural

pathways and confounding variables.

Limitations in the Sleep-Obesity Literature

Whilst an association between short sleep duratimh obesity in young children has
been demonstrated to be strong and consistergirge kamples, in different populations
across the world, in prospective cohorts, and ieddpnt of potential confounding
factors, there are limitations in the literatureiethneed to be assessed before it can be
definitively concluded that short sleep causes ibjpess discussed above, causality has
not been confirmed, and there is a lack of undedstg of mechanism(s), along with
the possibility of unknown mediating or confoundirigctors. Further limitations

include methodological issues, and variation inrdeébns of short sleep and obesity.

Limitations in Sleep Measures
Sleep-obesity research is inconsistent in sleemtdur measures used. Different
methods have been applied, and there are diffdedimitions regarding sleep duration.
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Methods of Measuring Sleep Duration

The vast majority of published sleep-obesity stsidgineyoung children have used parent
report as the measure of children’s sleep durat#idinof the cross-sectional studies in
Table 2.1 used parental questionnaires to meadeep sluration on typical nights,
either directly, or from reported bedtime and wdkees. Three of the longitudinal
studies in Table 2.2 similarly used parental remdrtypical sleep duration, and two

used time diaries for specific periods.

Parental report is problematic because questioesoffen not validated, are not

comparable across studies, and produce differémaes of sleep duration compared
to objective measures such as polysomnography crmgtaphy (see Chapter 4). Indeed,
the definition of “sleep duration” varies accordit@ythe method used. The studies in
Tables 2.1 and 2.2 differed between asking forcglmleep duration, or for bedtime and
wake time from which to calculate nighttime sleepation. These measures inherently
include some time awake in bed, including time tateget to sleep once in bed (sleep
onset latency), and time spent awake after slesptdnight wakings). Comparatively,

objective measures such as polysomnography angraahiy include only time spent

asleep in their estimate of sleep duration, exagdieep onset latency, and duration of

night wakings.

Even when parent-report measures of sleep duraomount for night wakings, the
inability of parents to accurately report the freqay and duration of these wakings can
result in different values to those obtained byeobye methods. Although parents can
accurately report sleep schedules, including slaeget and wake time, they tend to
underestimate night wakings, which can lead torgareverestimating nighttime sleep
duration in comparison with actigraphy and polysognaphy (Tikotsky & Sadeh,
2001).

There is also variability between different methoals self-report sleep duration.

Knutson & Lauderdale (2007) assessed sleep duratid®46 adolescents aged 10-19
years using both time diaries and self-reporte@psleours. The two measures were
weakly correlated, and whilst time-diary sleep diorawas not significantly associated

with overweight, self-reported sleep duration washough their study concerned self-
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report by adolescents, rather than parent-reporydang children, it demonstrates the
importance of the sleep assessment method usdddayutcomes and conclusions of

sleep-obesity research.

Despite concerns, parent-report has been favourahlidated against objective
measures for the assessment of children’s sleegtidar For example, Sekine et al.
(2002a) reported that whilst parents tended toestenate sleep in their young children
(aged 3-4 years) compared to actigraphy, there higls correlation between the 2
measures, indicating that parent-report estimatesleping hours could be used in

surveys examining relative differences in sleefiagrs in a population.

Unfortunately, objective measurements of sleeptdurdnave not been extensively used
in sleep-obesity research, either with childremdults. Two studies with older children
have assessed sleep duration objectively usingraptly. Gupta et al. (2002) measured
sleep duration using 24-hour actigraphy in theiossrsectional sample of 383
adolescents aged 11-16 years. They found thatafcin Bour of lost sleep, the odds of
obesity increased by 80%, independently of potentafounding factors. Nixon et al.
(2008) assessed sleep duration in 519 7-year-aldreh using 24-hour actigraphy:
short sleep duration (<9 hours) was associated lathg overweight/ obese (OR 3.32,
1.40-7.87), and an increase of 3.34% body fat, paddently of physical activity and
TV viewing. These actigraphy studies parallel thkationship between parent-reported
sleep and obesity. However, they are limited by tise of actigraphy for 24-hour
periods only. A period of 5 nights is recommendednsure reliability (Acebo et al.,
1999), and it is possible that a 24-hour perio@afgraphy, similarly to single parent-
report estimates of usual sleep patterns, is npesentative of usual sleep behaviours,
and masks night-to-night variability (see below).contrast, in Spruyt et al.’'s (2011)
study (described above), actigraphy over 1 weekusgasl to examine the association of
sleep with obesity. Obese children slept for ledsweekends, and had more night-to-
night variability in sleep duration. Further resgarusing objective or validated
measures of sleep, over extended periods of tineen@eded to strengthen the sleep-
obesity literature.

Despite limitations in the methods used to assks=p sduration, studies have been

consistent in their conclusions. Short sleep donatias been associated with obesity
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when using parent-report (typical sleep duratigpjdal bedtime and wake time; time
diaries) and actigraphy.

Sleep Variability

Parent reports of typical sleep duration, and assest of sleep duration in a single 24-
hour period, are unable to account for habitualiabéity in sleep. This includes
variability between weekdays and weekends; for etentnell et al. (2007) reported
week night sleep duration to be 10:30 hours at3agears, and weekend night sleep
duration to be almost 11:00 hours. In additioneglpatterns have been found to vary in
school children between schooldays versus holimsg et al., 2009, Szymczak et al.,
1993). There is also indication of variability asscseasons: Thorleifsdottir et al. (2002)
found that in children aged 1-5 years, nighttime &otal sleep was shorter in spring
than winter; and 7-year-old children have been dwmted as having shorter sleep in

the summer compared to other seasons (Nixon &x418).

These reports of habitual variability are importéetcause night-to-night or seasonal
variation in sleep may affect the sleep-obesitk.liVing et al. (2009) examined
variation in school children’s (age 5-15 yearsepl®n weekdays, weekend days and
holidays in relation to the sleep-obesity link. YHeund that the increase in BMI in
children with short sleep was reduced when childrempensated for showeekday
sleep with longer sleep at weekends or holidayss tompensation of sleep during
weekends or holidays may partly ameliorate the n$koverweight/ obesity. This
complements Spruyt et al.’s (2011) finding that sebechildren were less likely to

experience “catch up” sleep on weekends.

Olds et al. (2010) looked at the relationship betwsleep duration and weight status in
school children (aged 9-18 years) across 4 difteday types: S-S (to bed and waking
on school days), S-NS (to bed on school day andngasn non-school day), NS-S (to
bed on non-school days and waking on school dayg) NS-NS (to bed and waking on
non-school days). Obesity was associated with sbhaation, but the relationship
varied with day type: the association was partitylstrong on NS-S days, and was not

significant on S-NS days. One hypothesis proposethé authors is that a third factor
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(such as screen time or physical activity) contesuto overweight and short sleep in a
way that interacts with day time (for example, sarémes were longer on NS days).

Whilst the studies of Spruyt et al., Wing et aldaDlds et al. considered variability

across day types, the majority of sleep-obesiteaes has not. Few studies have
differentiated between sleep duration on week aedkend days, and it is unclear how
accurately people can average sleep habits ovek wee weekend days into a single
guestion. Furthermore, their studies were with etlahildren: since different sleep

patterns on different days have been documentetilidren as young as preschool age,
habitual variability in sleep needs to be incorpedainto sleep-obesity research in

young children.

There is also some evidence that sleep amountsoaistable across time: children who
have short sleep at one time point do not necégsmve short sleep across their whole
childhood. Observational studies which have usqukated measures of self-report
sleep duration demonstrate substantial variabilitythese reports over time (see
Marshall et al., 2008). Hence there have been f@llstudies to assess sleep duration at

different time points in relation to obesity risk.

Napping

Another limitation in the majority of sleep meassne the sleep-obesity literature is the
failure to include daytime napping. Sekine et &002b) and Agras et al. (2004)
included daytime napping in addition to nighttinleep, but the majority of studies
have included only measures of nighttime sleeptauraThe importance of omitting

daytime napping from sleep duration measures isodstrated by a study of French
adults over the age of 60 years (Ohayon & VecahieB005). Obesity was associated
with short sleep duration; however, obese subjease also more likely to report

daytime napping, and so there was no associaticiotaf daily sleep duration with

obesity.

For young children, where napping is more commtsmpmission from sleep-obesity
studies may be even more important. Indeed, Agrad. €2004) found that children

who were overweight at age 9.5 years had sleporicaverage 30 minutes less per day
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between ages 3-5 years compared to those who redhaiarmal weight, and this
difference was almost entirely due to disparitiasdaytime napping, with only 5

minutes difference in nighttime sleep.

Contrastingly, Bell & Zimmerman (2010) examined epdndently the relationship
between nighttime and daytime sleep duration anghwestatus in young children; in
preschoolers, short nighttime sleep predicted syues® obesity, but daytime sleep had
little effect. The authors concluded that nappiagd no effect on obesity development,

and is not a substitute for adequate nighttimepslee

Little is known about the functions of napping imupg children, and the consequences
of consolidated versus combined nighttime and dsgtsleep (Crosby et al., 2005).
There is some suggestion that nighttime sleep asgtide naps have different
physiological functions: nighttime sleep has compl@ological, psychosocial and
restorative functions; daytime naps reduce psyatiakstress, and increase attention

span and alertness (Bell & Zimmerman, 2010; Waial.e2008a).

There is individual variability in napping behavioso that by age 3 years, some
children do not frequently nap, whilst others sldep over 2 hours each day. In a
nationally representative sample of 493 Swiss obildIglowstein et al., 2003), 50% of
3-year-old children did not nap during the day, lsthior 96% of those who did nap,
daily duration ranged from 0.8-2.6 hours.

The degree to which variability in napping behavi@ubiologically-determined is not
well understood. Mindell et al. (2010) examinedeplen young children from 17
different countries and found that whilst there wgasat variability in nighttime sleep
duration, daytime sleep was more consistent, witthédren in the study following the
same maturation pattern in napping behaviours. ,Tihiey concluded, indicates a
biological contribution to daytime sleep, whickstsonger and less culturally-influenced
than is nighttime sleep. Sadeh et al. (2008) atswladed that daytime sleep in their
sample of children aged 0-3 years was mostly detexinbiologically, by age, whilst
nighttime sleep was more strongly predicted by @giokl factors (see Chapter 3 for a

discussion of ecological influences on sleep).
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Both Ward et al. (2008b) and Weissbluth (1995) exanh sleep and napping
behaviours in young children, and concluded that thajority of children nap when

given the opportunity. Ward et al. (2008b) foundttimost of the preschool children in
their sample napped when provided the opportunityday-care; the authors even
proposed that an opportunity to nap could benefistnpreschool children. Weissbluth
(1995) reported that when parents maintain napirresit children continue to nap.
Furthermore, modal nap duration from age 2 to Gsy@gaWeissbluth’s (1995) cohort
was relatively consistent, despite variation inetaking and social activities: this led to
the author’'s conclusion that nap duration has &ofical basis in children, which

supports Mindell et al.’s (2010) and Sadeh et §2308) claims.

The lack of understanding of napping, coupled whih significant influence of daytime
sleep in some sleep-obesity studies, demonstratesded to incorporate daytime as
well as nighttime sleep into sleep-obesity reseancbrder to gain a comprehensive

understanding of the relationship between sleeptotur and obesity status.

Summary: Limitations in Sleep Measures

Sleep-obesity studies with young children have ysa@ntal report of sleep duration,
which has some inherent limitations. Few studiestaccounted for variability in sleep
duration, including week/ weekend variation, vaotwith holiday days, and seasonal
variation. Additionally, few studies have includehytime napping in addition to

nighttime sleep in their estimation of sleep dunati

Limitations in sleep-obesity research due to methaged to assess sleep are
ameliorated by the consistency of results. Whengudifferent methods to assess sleep
duration, either accounting for variability in dégpes or not, and including nighttime

sleep only or combined nighttime and daytime slebp, results are consistent and
uniform, which increases confidence in the conomsihat short sleep duration and

obesity are significantly linked.

Future research should include objective or vatidaheasures of sleep duration, across
a longer period (rather than a single night or piareport of a typical night), assessing

variability in sleep duration (for example acrosBetlent day types, and seasonally),
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and including naps in addition to nighttime slegpprder to unpick the relationship
between sleep and obesity in more detail. Thisigshesl build on previous research

into the sleep-obesity link by fulfilling some dfdse suggestions.

Definitions of Short versus Normal Sleep

Epidemiological studies and reviews agree thattstleep duration is associated with
obesity. However, definitions of normal or shortep duration differ greatly, which
reflects the lack of understanding of the optimaloant of sleep for children of
different ages. In Patel & Hu’s (2008) review, aéfons of short sleep duration ranged

from less than 8 hours to less than 11 hours gt etween studies.

Normative Sleep Amounts

Normative data on children’s sleep duration arecggaand sleep need or optimal sleep
amounts at specific ages are not determined.réasgnised that sleep need varies as a
function of children’s age: duration declines franfancy to later childhood and
adolescence (lglowstein et al., 2003; Sadeh e2@00). Various studies have aimed to
determine sleep amounts in representative populatonples in order to elucidate the
typical duration of sleep in children at differeejes. However, examining the sleep
duration of a population may help to determinetsipécal sleep patterns of children, but
this does not necessarily indicate sleep need etheh these sleep amounts are optimal
for health and development (Wiggs, 2007). Perhdpkiren “get by” on less than
optimal sleep, or are able to extend sleep furthan they need. Since typical sleep
durations in a population may not reflect optimal aslequate sleep amounts, it is
perhaps more helpful to examine sleep-related ousoin relation to sleep duration in
order to determine optimal sleep amounts. Thersoisie suggestion that a large
proportion of children do not obtain adequate dimogl sleep (Hart & Jelalian, 2008),
supported by the increase in sleep duration whédreh are given the opportunity (for

example on weekends), and the high prevalenceeepsiess (see Chapter 1).

Furthermore, there are large individual differencesleep amounts within age groups
and populations, indicating that sleep need isumitorm for the entire population of
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children, and that the search for a universal sieegd may be in vain (Ferrara &
DeGennaro, 2001). Iglowstein et al. (2003) aimedaiculate sleep duration at different
ages in a nationally representative sample of Swlsislren: at age 3 years, 96% of
children slept for an average of between 10.3-h@s over a 24 hour period. This
range of 3.5 hours in sleep duration per day indggreat variability and difficulty in
applying a universal sleep need to all 3-year-tiittcen.

Cross-Cultural Sleep Amounts

Further complications in determining sleep needther optimal amount of sleep for
children, include lack of understanding of the dstemcy of sleep duration cross-
culturally. Data regarding sleep amounts for cleifdin different countries may not be
applicable to children in the UK, and children frahfferent ethnic groups in the UK
may not have the same sleep need.

Mindell et al. (2010) examined sleep patterns iitdebn aged 0-3 years in 17 countries,
which were classed as either predominantly-Caucagfustralia, Canada, New
Zealand, UK and USA), or predominantly-Asian. OVehildren from predominantly-
Caucasian countries had significantly earlier eds and longer sleep compared to
those from predominantly-Asian countries, rangingnt an average total daily sleep
duration of 11.62 hours in Japan, to 13.31 houdew Zealand. UK children had the
third longest daily sleep duration of any countt@:06 hours).

In their analysis of an American National SurveyG#fildren’s Health, Smaldone et al.
(2007) found non-Hispanic white children to haveorsér sleep compared to non-
Hispanic black, Hispanic or children of other ethies. Crabtree et al. (2005)
documented later bedtimes and less sleep in Atihkgaerican compared to Caucasian
children aged 2-7 years. Sadeh et al. (2009) algod white American children up to
age 3 years to have longer nighttime sleep comptaraghildren of other ethnicities.

Within Britain, ethnic variation in sleep is evidenn English and Scottish school
children, Rona et al. (1998) documented disturbwed @oor sleep to be more likely in
children from the Indian subcontinent and othemithminorities compared to white

British children.
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Cross-cultural variation in distribution of sleer@ss the day has also been reported. In
American preschool children, age-related declineapping was more gradual for black
children than for white children (Crosby et al.,08). Black children also napped on
more days per week; in combination with shortertiime sleep, this led to similar
total sleep time for black and white children (aftentrolling for confounding factors
such as mothers’ age and marital status).

The sleep-obesity relationship has been consigtéotind across different countries
and continents. This indicates that although skempunts may or may not vary cross-
culturally, the relationship of short sleep witheslty is maintained across different
cultures and populations. Despite cross-culturiedinces in sleep, Iglowstein et al.
(2003) suggested that sleep needs are comparablegatiNVestern societies (including
the USA, UK, and other European countries), dusitnailarities in childrearing and
cultural influences. They propose that the samereetce values for sleep can be applied

to children in all Western societies.

Trends in Sleep Amounts

There are suggestions that population-level slesatibn has decreased over recent
decades across different age groups, which provid#ser problems for determining
normative sleep amounts and defining short sle@p. proportion of young Americans
reporting less than 7 hours sleep per night rose f£5.6% in 1960 to 37.1% in 2002
(National Sleep Foundation, 2002). Dollman et &007) reported that Australian
children aged 10-15 years had a reduction in timbed of 30 minutes between 1985
and 2004. There is some indication that declinsléep has occurred for preschool
children also: Iglowstein et al. (2003) reportedtthetween 1974-78 and 1986-93, sleep
duration in Swiss children aged between six momth44 years decreased by 20-40

minutes.

Although these results suggest that habitual stieegtion in children has decreased in
recent decades, caution is needed in drawing tmslgsion. There is limited data on
historical sleep amounts, and differences in megsents of sleep between studies
means that direct comparisons cannot be drawn ¢Blun2010). Moreover, since the

optimal amount of sleep for children is unknowrg #ffect of any possible decline in
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sleep duration cannot be determined; for examiggdren may have previously slept
for longer than was optimal, or they may still glegthin a healthy range.

Reference Values for Sleep Duration

The above discussion has demonstrated that there igefinitive sleep need for
children, and highlighted some problems in estintatsleep need. This includes
variation in sleep duration as measured by differeathods, variation in sleep need
across ages, the applicability of reference sleapuats across Western societies, and
the possible change in sleep amounts in recentddsc&#owever, there are some data
and recommendations for sleep amounts in preschbiddiren, which are useful
references to consider; relevant reference datti®study are shown in Table 2.3. The
reference data shown include sleep duration datpréschool children, in recent years,

as measured by parent report, in Western countries.

Table 2.3: Reference Data for Sleep Duration in Yauy Children

Sleep Duration
Childrens’ | Childrens’| Sample| Measure of per 24 hours
Lead Author Nationality Age Size Sleep (hh:mm)
National Sleep| American 1-3 Recommendation
Foundation 12:00-14:00
National Sleep| American 3-5 Recommendation
Foundation 11:00-13:00
Iglowstein Swiss 3 450 Parent
(2003) Questionnaire 12:30
American & 2-3 700 Parent
Sadeh (2009) | Canadian Questionnaire 11:54
Thorleifsdottir Icelandic 2-3 70 Parent Diary &
(2002) Questionnaire 11:20
American 3 21 Parent
Acebo (2005) Diary 11:40
British 0-3 800 Parent
Mindell (2010) Questionnaire 13:06

Daily sleep duration ranges from 11:20 to 13:06rkan the reference samples, again
reflecting the difficulty in determining definitiveleep need. Some of these are large
and nationally representative samples; howeverd#ta from Sadeh et al. and Mindell
et al. were taken from internet-based surveys, lwhiay have skewed participation in

favour of well-educated, middle class parents; sle® children of these groups of
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parents differs compared to those of less well athat and lower SES families (see
Chapter 3).

The majority of the reference data refer to chitdire age groups, rather than 3-year-old
children exclusively. Age ranges up to and inclgdBryears-old may overestimate
sleep amounts for 3-year-old children, whilst eaties for age ranges with 3-year-olds
as the youngest may underestimate their sleep dasjolnecause sleep duration
This

recommendations (American): based on guidelinesestence base regarding sleep,

decreases with age. is mirrored by the Naltiosleep Foundation

they recommend that preschool children (aged 3absyesleep for between 11-13 hours

per night, with greater sleep amounts for childxged 1-3 years.
Reference data for prevalence and duration of aeytiapping are shown in Table 2.4.
Again, data are shown for preschool children, insW¥ societies, in recent years,

measured by parental report.

Table 2.4: Reference Data for Prevalence and Duratn of Napping in Young Children

Mean Daily
Nap
Proportion| Duration
of (hh:mm)
Children’s Children | (Excluding
Children’s Age Sample Napping Non-
Author Nationality | (Years) Size Measure (%) nappers)
Acebo American 3 21 Parent
(2005) Diary 81 01:10
Crosby White 3 171 Parent
(2005) American Questionnairg > 80 01:40
Iglowstein Swiss 3 450 Parent
(2003) Questionnaire 50 01:42
Weissbluth| American 3 172 Parent
(1995) Questionnaire 92 02:06
Whole Sample
(Including Non-nappers)
Mindell British 0-3 800 Parent
(2010) Questionnaire 02:37
Sadeh American 2-3 700 Parent
(2009) & Canadian Questionnaire 00:53

For two of the studies, the nap duration of onlijdren who napped was not available,

and so the duration shown includes both childrero wiid and did not nap; it is

39



Chapter 2: The Short Sleep-Obesity Link in Youngldan

therefore likely to be an underestimate of nap womafor nappers exclusively. The
proportion of children napping ranges from half abmost all children across the
different reference populations. Average nap darator nappers is 1:10 hours or more

per day.

Defining Short Sleep

The awareness that typical or optimal sleep amodotschildren are not well
understood is important for research demonstratimeglink between short sleep and
obesity. The definition of “short” sleep duratios unclear and inconsistent. Many
studies have used cut-off values or categorieslémp duration, which are not based on
biological sleep need, and vary between studies {&bles 2.1 and 2.2). Despite
limitations in the definition of short sleep, thati@rn of results is consistent: when
using single cut-off values to define short versasmal sleep, categories of varying
sleep durations, or using sleep duration as a moodis variable, results consistently

demonstrate that shorter sleep is associated méteased risk of obesity in children.

Summary: Definitions of Short versus Normal Sleep

The optimal amount of sleep for children at diffédrages is not determined. Difficulties
in determining sleep need include large individdifierences in sleep amounts, cross-
cultural variation in sleep amounts and patternithg suggested decrease in sleep
amounts in recent decades, and lack of understgnofinvhether children receive
adequate sleep, get by on too little sleep, opsieelonger than they need. Hence there

is inconsistency in definitions of short sleep asreleep-obesity studies.

Again, consistency in findings ameliorates thesmitéitions: short sleep has been
consistently associated with obesity when usingedéht definitions of short sleep.
Furthermore, although for adult women there is @&hdped association of sleep
duration with obesity, indicating that too mucheglen addition to too little sleep is
detrimental for health, studies with children dot rdemonstrate this relationship.
Rather, there is a linear relationship, with nouwtoented negative consequences of too

much sleep.
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This thesis will add to the limited literature redimg children’s sleep by providing a

detailed investigation of sleep in a sample of gnesl children.

Limitations in Obesity Measures

Further to inconsistency in sleep measures anchitiefis of short sleep, there is
inconsistency in measures of body composition afohidions of obesity. Sleep-obesity
studies have used a variety of methods to asselsdwmposition and obesity, which
reflects the current confusion and lack of consensegarding the definition and

measurement of childhood obesity (Bouchard, 2007).

A widely used definition for obesity, which is féale for epidemiological use, is body
mass index (BMI), calculated as weight/hefgtikg/n?). BMI has been recommended
for monitoring of childhood obesity (Rudolf et a2Q06): it is a non-invasive, simple
measure which is easy to obtain in young childigar(ios et al., 2004; Reilly and
Dorosty, 1999).

In adults, a cut off value of 30 kgfnis recognised internationally as a definition of
obesity (WHO, 1995). Obesity definitions in childfibare less straightforward due to
the variation in fatness with age (Ebbeling et 2002): BMI rises during infancy, falls

during preschool age, and then rises again untitlagod. Furthermore, there is natural

variation in fatness and BMI across ethnic gropsufenberg et al., 2002).

BMI can be assessed using age-specific and popoiapecific reference data. The
most commonly used reference charts in the UKlegeBritish 1990 Growth Reference
(Cole et al., 1990) and the International Obesigkl Force growth reference (Cole et
al., 2000). Using appropriate reference data, rd Balues can be standardized into z-
scores or SD (standard deviation) scores. In daleategorise children as ideal weight,
overweight or obese for their age, sex and hemtymonly recommended definitions
are a BMI equal to or above the"™percentile to define obesity, and a cut off of 858
percentile to define overweight. Alternatively, there age- and sex-specific BMI cut-
off points to define overweight and obesity (folagyle Cole et al., 2000). These use
the national or international growth charts to daiee the threshold for obesity at
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different ages, defined as the percentile whiclsesshrough a BMI of 30 kg/mat age
18 years (because obesity in adults is defined\véisaB30 kg/nf or more).

BMI is widely used, and is generally considereda®dy surrogate measurement for
body composition in young children (Dencker et &Q007). It is appropriate for
identifying obesity in epidemiological studies gnt) it identifies the fattest children in
the population relatively well, 2) it is associatedgth health outcomes, including
morbidity in childhood, persistence of obesity irddulthood, and the clustering of
cardiovascular risk factors (Reilly et al., 2003mgd 3) it is practical for large-scale use
in population studies. Accordingly, the majoritysiééep-childhood obesity studies have

used BMI to assess body composition and obesigyTables 2.1 and 2.2).

However, BMI has some limitations for assessingdas. It is not a precise indicator of
the underlying proportion of fat and lean mass, mregathat it is not descriptive of

body composition (Dietz & Bellizzi, 1999). Waist@imference and skinfold thickness
may therefore be better measures to define ovehwveigd obesity. Skinfold thickness
is a more sensitive measure than BMI (Malina & Kadrzyk, 1999), and has the
advantage of being a more direct measure of adijpddMcCarthy et al., 2006).

Furthermore, abdominal obesity is more stronglyelated with health problems than
is peripheral or general obesity (Maffeis et al.002), including increased

cardiovascular and metabolic risks in children étLial., 2006). Therefore measures of
abdominal obesity, such as waist circumference,carsidered by some to be better
indicators of obesity than is BMI (Kragelund & Omés, 2005); Dencker et al. (2007)

recommended that waist circumference be used atmgdl.

The inability of BMI to account for fat mass or @minal obesity is a major limitation
for its use in health research. Some sleep-obsgityies in children have included more
direct measures of body composition (see Tablesa2dl2.2): for example, Taveras et
al. measured skinfold thickness at different sites) Kries et al. measured body fat
using bioelectrical impedance assay, and Chapat. eheasured waist circumference.
Each of these authors also assessed BMI, eithireisame paper (Taveras et al., von
Kries et al.) or a different paper (Chaput et dh)each case, the association of sleep
duration with the measure of fat mirrored its agstoan with BMI: sleep duration was

inversely associated with skinfold thickness, higlily fat, and waist circumference. In
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the Quebec en Forme study (Chaput et al.), waistitiference was associated with
sleep duration independently of BMI.

Bayer et al. (2010) examined the relationship betwsleep duration and different
markers of body fat in children aged 3-10 yearsd\Btat as measured by skinfold

thickness and BMI were similarly related to sleleading the authors to conclude that
variation in BMI according to sleep may be a consege of fat mass in particular, and
that fat rather than other tissues is associatdid sieep. This is important because an
association of sleep duration with adiposity is ensignificant for health outcomes than
iIs an association with BMI alone, due to the stesngorrelation with health. More

direct measures of adiposity than BMI should camdirto be used in sleep-obesity

research.

A further problem with using BMI to define obesity that estimates of obesity

prevalence vary according to the reference datal,usdiich is problematic for

epidemiological studies and comparisons when diffecriteria have been used (Lang
et al., 2011). Indeed, the sleep-obesity studieBaibles 2.1 and 2.2 used a variety of
reference data and obesity cut-off values. Furtbesm some studies compared
overweight, obese and non-obese groups, and otbenbined overweight and obese
children and compared them to ideal weight gro@pse study to date has examined
underweight in addition to overweight, and the dneelationship between sleep
duration and obesity extended to underweight (@tdal., 2010). Whilst cut-off points

are more commonly used to define overweight/ opesdme studies have used BMI or
standardised BMI scores as a continuous varialtlerahan categorised into weight
status, for example Snell et al., Taveras et ahelVassessed continuously, BMI has

still been significantly correlated with sleep dioa.

Summary: Limitations in Obesity Measures

There is no consensus regarding the best methadsess childhood overweight and
obesity. The vast majority of sleep-obesity studiase used BMI to define obesity;

however, different studies have used differentreafee data and different cut-off points
to define overweight and obesity. BMI does not actdor fat versus lean mass, and is

not a direct measure of central adiposity, meathagit is not as closely correlated with
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health outcomes as are other measures of body &itopo Some sleep-obesity studies
have used additional measures of body compositoBMI, finding the sleep-obesity

relationship to remain significant.

Again, consistency in findings ameliorates thesaitfitions: the association between
sleep and obesity has been consistent when asgedssity using BMI as a continuous
variable, using various cut-offs, and using othexasures of body composition. This
study will examine waist circumference and skinfthtkness in addition to BMI, to

add to the growing body of literature examiningateinships between sleep and more

direct measures of central adiposity.

Should Obesity Prevention Interventions Target Slg#?

The wealth of epidemiological data documenting lati@nship between short sleep
duration and obesity, in combination with laborgtstudies revealing a potential causal
pathway, have led Taheri to propose thaé ‘should recommend more sleep to prevent
obesity (2006, manuscript title). However, there are savbgections to this proposal,

and issues to be addressed.

It has been argued that the relationship betweespstiuration and obesity has been
overplayed, and even if it is real, the effect Szé¢oo small to be significant. Horne
(2008) pointed out that for the majority of childreshort sleep is unrelated to obesity:
that is, most short sleepers are not obese, antl anesweight children are not short
sleepers. For example, in the ALSPAC cohort (Resliyal., 2005), 93.2% of children
with sleep durations of over 12 hours at age 3sydat not become obese, and 89.7% of
those with short sleep durations (<8 hours) alsbrait become obese. Furthermore,
changes are slow, and for a small change in bodghtvea large discrepancy in sleep
time is needed over a long period of time. In tbkart described by Snell et al. (2007),
one more hour of sleep per day at baseline wagsiassg with an increase in BMI of
around 0.75 kg/fover 5 years.

In answer to these allegations, Young (2008) desdrithe importance of even small

changes to weight at a population level, and tgeifitant improvement to population
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level health if small changes are made to obesigvglence. Using the pooled ORs
calculated by Cappuccio et al. (2008), Young (20&8¢ulated that 5-13% of the total
proportion of obesity in children could be attribble to short sleep: if extending sleep
could reduce obesity prevalence by 5% then thisladvdwave important positive
implications for public health. Even small shifts the distribution of BMI in a
population can greatly impact on health outcomegherpopulation level (Bayer et al.,
2009). Therefore, whilst it is unclear whether exiieg sleep could lower weight and
treat obesity in individuals, it is likely that ghort sleepers increased their sleep
duration, then the mean BMI of the population wolle reduced, rendering the
population of children generally healthier (You2§08). The effect of sleep on obesity

and BMI should therefore be taken seriously.

Another argument against considering sleep extarssoan intervention to prevent or
treat obesity is that no intervention or observatstudies have shown that extending
sleep can lead to weight loss (Marshall et al.,820 a study of 173 women aged 50-
75 years, there was only limited evidence that gkanin sleep duration modified
exercise-induced changes in weight (Littman et 2007). No intervention or sleep-
extension studies have been published with childkmwever, sufficient sleep has
other health benefits in addition to the possiibif preventing obesity (Chapter 1).
Given that the weight of evidence suggests thattsieep is associated with obesity,
and that the positive health impacts of sufficisleep extend beyond reducing obesity,
the potential benefits of interventions to extefekeg are likely to outweigh the costs.
Furthermore, current obesity interventions are eftective (see Chapter 1) and so a
potential novel intervention that could have addiéil positive health impacts is

especially important to consider.

The lack of determination of causation or mechanisra cause of concern. It is not
confirmed that short sleep leads to obesity; fiassible that there is reverse causation,
or that the association arises due to confoundigg other factors. A greater
understanding of the mechanisms through which sheepobesity are related, and the
context of the association, would help to determifeether interventions aimed at
extending sleep duration to improve obesity prevadenvould be successful, and how to

make them most effective.
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Summary: Should Obesity Prevention Interventionsrgjat Sleep?

There is some suggestion that sleep extension ghuaerpin an intervention to lower
the prevalence of obesity in children. There amegoncerns with this suggestion; in
particular, the mechanisms linking short sleep witlesity are not well understood, and
it has not been confirmed that lengthening sleeplavoesult in weight change. A

greater understanding of the mechanisms linkingtsieep with obesity would help to

determine whether, and how, sleep duration coulddeel effectively to impact obesity.

In answer, this study explored potential mechanismkind the sleep-obesity link,

including potential confounding by an independaatdr (parenting).

Chapter 2 Summary: Literature Review: The Short Slep-Obesity
Link in Young Children

There is strong and consistent evidence of an edsntbetween short sleep duration
and obesity in children in different population®wand the world. The relationship is
longitudinal, linear and dose-responsive, remaimgnificant after controlling for
potential confounding factors, and is strongestaang children. There have been calls
for obesity prevention interventions to target plextension; this is desirable since
improving sleep could have additional benefitsdoildren’s health and development in
addition to lowering the prevalence of obesity. Thechanisms which link short sleep
with obesity are not well understood. In adultegegl restriction studies have suggested
a role of appetite hormones. Potential behaviourschanisms have not been
determined, but may play a role in the relationstapd independent variables may

confound the sleep-obesity relationship.

Further to lack of understanding of mechanisms emdfirmation of causality, other
limitations in the sleep-obesity literature inclug®@blems with sleep measures (which
have mainly assessed sleep at a single point, n@askght-to-night variability in sleep
and neglecting daytime naps), lack of consensubkeotiefinition of short sleep (due to
lack of understanding of optimal sleep amounts doildren at different ages), and
problems with obesity measures (which have maiegnbbased on BMI, which is not a

direct indicator of fat mass or central adiposity).
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Study Aims

This study addressed limitations in the literatarerder to enable more detailed insight
into the sleep-obesity link. Whilst the objectivietiois study was to explore the sleep-
obesity link in preschool children, specific topiésr exploration were potential

behavioural pathways and confounding variablesfahewing chapter expands on this.

The secondary aims of this study were to expandrmhcontribute to the literature by
following up some suggested improvements, spediita
« SECONDARY AIM ONE: Improve on sleep measures usecdetamine the
sleep-obesity relationship, particularly to ass&sgp over an extended period
(rather than a single night or parent-report oy@cal night), assess variability
in sleep duration (including week/weekend day aedsenal variation), and
include naps in addition to nighttime sleep
+ SECONDARY AIM TWO: Examine waist circumference arskinfold
thickness in addition to BMI, to add to the growimgdy of literature examining
relationships between sleep and more direct messfieentral adiposity
« SECONDARY AIM THREE: Conduct a detailed investigatiinto sleep in a
sample of preschool children, to add to the limltemtature regarding children’s

sleep

The literature which has been reviewed in this tdrais quantitative, and focused on
documenting and quantifying the sleep-obesity lit8teep and obesity are both
influenced by an array of family, social and culufactors which have not been
considered in sleep-obesity research to date. Tdyd nhapter will explore the
ecological context of sleep and obesity and descaibmore holistic approach to the
study of the sleep-obesity link. In doing so, itllwocus on potential behavioural
mechanisms linking short sleep with obesity, preppstential confounding variables,

and present an evolutionary medicine approacheatiidy of obesity and sleep.
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This chapter will explore the sleep-obesity linknmore depth, specifically the context
of the association, and potential causal mechanidmsorder to gain a fuller
understanding of the sleep-obesity relationshipjsitimportant to take a holistic
approach. Sleep and obesity are both embeddedcomalex web of family, social,
cultural and environmental factors, which interatth biology to determine the sleep
patterns and weight status of individuals. Hormanathanisms linking short sleep and
obesity have received great attention in the liteeg however, examination of

biological pathways only encompasses one aspeattiloren’s sleep and obesity.

Behavioural mechanisms have been suggested toiexpéasleep-obesity relationship,
but this proposal is not yet strongly supportedyendetailed exploration of potential
behavioural pathways is needed. Furthermore, pagerdiehaviours and styles are
associated with both children’s sleep and obebitiy,have not yet been considered in
the sleep-obesity relationship; exploration of thpmtential role in the childhood sleep-
obesity link is needed. Sleep and obesity both ay-with ethnicity and SES;

understanding any potential role of ethnicity anBESSmay help to further our

understanding of how sleep and obesity are related the wider context of social and

cultural attitudes and values should also be reisegn

An evolutionary medicine perspective has been aegg explain rising prevalence of
obesity in Western societies. An evolutionary pecsige may enable novel and deeper
insight into the association of obesity with sh&lgep. It is important to understand the

evolutionary context of children’s health, includiabesity, sleep, and their association.
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This chapter will present a) the rationale for e¢desng behavioural mechanisms in the
sleep-obesity link, including potential mechanistmsexplore, b) the rationale for the
potential role of parenting in the sleep-obesitkJic) a discussion of the association of
ethnicity and SES with sleep and obesity, and tt@itext in the sleep-obesity link, d) a
discussion of the importance of wider social anliucal attitudes and values, and e) an
evolutionary medicine approach to obesity, sleepd #&he potential to apply this
perspective to the sleep-obesity relationship. Iginghe aims of the study will be

outlined.

Potential Behavioural Mechanisms Linking Preschool Children’s

Short Sleep and Obesity
As described in Chapter 2, obesity-promoting betarg may mediate the link between

short sleep and obesity (see Figure 3.1).

Figure 3.1: Obesity-Promoting Behaviours May Media¢ the Sleep-Obesity Association

Short Obesity

SIeep Obesity-promoting Behaviours
Duration

v
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The risk factors for obesity (behaviours and vdeshwhich increase an individual's
risk of becoming obese) are complex, spanning giodd, environmental and socio-
economic factors, and beginning as early as gestalinergy intake and expenditure
are recognised to impact upon weight gain; howetleir relative contribution to

childhood obesity are not determined (Bleich et 2010), and an array of factors
interact and influence each side of this equatiois.recognised that obesity prevention
efforts in children should address dietary andvégtibehaviours (Brug et al., 2010);
before considering the role of obesity-promotinghdgours in the sleep-obesity

association, dietary and activity behavioural fesgtors will be discussed.

Diet

Dietary behaviours associated with obesity encommth specific foods consumed

and their nutritional content, and wider mealtim@agbices and eating behaviours.
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Regarding foods consumed, the associations betdifenent patterns of food intake
and the development of obesity in children are motwsive and not clear (Rodriguez &
Moreno, 2006). However, since obesity occurs dugréater energy intake than energy
expenditure, consumption of food high in energitkisly to be obesity promoting, and
consumption of food low in energy is likely to befective. Sweet foods, pre-prepared
foods and carbonated drinks are generally highatnahd calorically-dense, therefore
likely to promote excessive energy intake; whitsitfand vegetables are generally low
in calories and of low energy density. There amesalata to suggest that consumption
of these foods is associated with increased andedsed risk of weight gain,

accordingly.

Sweet foods and pre-prepared foods (including disssehocolate, cakes, biscuits,
baked goods, crisps, ready meals and fast foodhighein fat, and fat intake has been
associated with increased sum of skinfolds in caidas young as 3-7 years-old
(Robertson et al., 1999). Specifically, Newby et(a2D03) found that intake of foods
designated as “fat foods” (including chips, bissuitakes, pies, chocolate and crisps)
significantly predicted weight gain in 1379 Amencg@reschool children. In older
children (aged 10 years), consumption of sweets “@vd-quality foods” (which the
authors considered to include salty foods, sweletsserts, fat and oils) were positively

associated with overweight status (Nicklas et241Q3).

Fast food is specifically linked to obesity. Congzarto children who did not eat fast
food, a study showed that those who ate fast fmssumed more total energy, more
total fat, more sugars, more sugar-sweetened drarks fewer fruits and non-starchy
vegetables, leading the authors to suggest thafdad consumption and its associated

dietary habits could increase risk for obesity (Boan et al., 2004).

A review of cross-sectional and prospective cohsiddies revealed a positive
association between greater intakes of sugar-snegtebeverages, particularly
carbonated soft drinks, and weight gain and obesighildren (Malik et al., 2006). In
preschoolers, Welsh et al. (2005) found that thesamption of sweet drinks amongst
children who were overweight or at risk of overwdigvas associated with increased
risk for obesity. However, no significant assocat were found for normal- or

underweight children; and O’Connor et al. (2006urfd no association between
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consumption of carbonated drinks and BMI in presthahildren; although increased
beverage consumption was associated with increasedgy intake. Although data
linking carbonated drink consumption with risk dbesity in preschool children is
inconsistent, their high added sugar content, bajbric value, limited nutrient content
and low satiety suggests that these beverages a#nbute to weight gain (Newby,
2007).

Direct negative associations of fruit and vegetatldasumption with weight gain and
obesity in children are scarce, but their consuomptias been associated with a more
healthful diet in preschoolers (Dennison et al98)9 Smaller total intakes of fruit and
vegetables were found in overweight compared tonabweight school-aged boys, and
smaller intakes of fruit were found in overweiglkhsol-aged girls (Lin & Morrison,
2002). Inverse associations were found between lweekisumption of vegetables and
obesity prevalence in boys, and between weekly wapson of fruit and obesity in
girls, all aged 6-7 years old in Mexico (Violantea¢, 2005). Furthermore, fruit intake
was associated with smaller percent body fat ina@aia children (Baric et al., 2001).
Since fruits and vegetables are generally low-grdense foods (low in calories, high
in water and fibre content), they contribute taetgtand displace more high-energy-
foods from the diet (Field et al., 2003); it isithi@re reasonable to assume that they are

protective against obesity.

Further to possible direct associations betweeastyyd foods consumed and obesity in
preschool children, dietary intake in preschooldren may influence risk of obesity
later in life due to the tracking of eating habitger the childhood years and into
adulthood (Cooke et al., 2004). Eating habits begiform early in life, before age 4
years (Nicklas et al., 1991). Preference for hgditlod choices was seen to track across
the school years (Kelder et al., 1994); and consiompatterns of fruit, vegetables,
sugar-containing drinks and sugary foods were fanttack from age 14 to age 21
years (Lien et al., 2001). The amount of fruit aegetables that preschool children are
exposed to is important (Nicklas et al., 2001a)ung children have been found to
prefer vegetables frequently served in their hooreat their day care centres (Phillips
& Kolasa, 1980). Among adults, habits such as hgatots of fruits and vegetables”
during childhood were a significant positive predic of their current fruit and
vegetable intake (Krebs-Smith et al., 1995). MosFoKlesges et al. (1995) found that
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healthy dietary intake patterns can decrease aateteweight gain and obesity, even in

preschool children.

In sum, consumption of fruit and vegetables isljiki® be obesity-protective, whilst
consumption of carbonated drinks, sweets and ppared foods (including cakes,
sweets, chocolate, desserts, ready meals, criagedlfoods and fast food) are likely to
promote obesity. This is due to their nutritionahtent (including energy density), and

the tracking of dietary patterns into later life.

Eating Patterns and Mealtime Practices

Eating patterns that contribute to obesity inclérdguently eating meals at restaurants,
and increased portion sizes, due to the associamta@ased energy consumption
(Nicklas et al., 2001b). Further obesity-promotesding patterns include distribution of
eating throughout the day, specifically eating freqcy and meal-skipping (Nicklas et
al., 2001b; Ma et al., 2003), and not regularlyrgpimeals as a family.

Regarding meal-skipping, a review of 25 studieshwthildren and adolescents
concluded that children who consistently ate brastkhad superior nutritional profiles
compared to those who skipped breakfast, and wese likely to be overweight
(Rampersaud et al.,, 2005). A large (n=1549) crestenal study of Canadian
preschoolers found that 10% ate breakfast on féwveer 7 days per week: these children
had lower diet qualities and concentrated enertgkes in the afternoon and evening,
through energy- and carbohydrate-dense snacks (®wdioal., 2009). The authors
concluded that daily breakfast consumption was aat with healthy body weight,
probably due to a more even distribution of enanjgke across meals throughout the

day.

Indeed, daily distribution of food intake may bepiontant for obesity risk. A study of
339 French children aged 7-12 years compared enildith different weight statuses.
Overweight and obese children ate less at breakfagtmore at dinner compared to
their leaner peers (Bellisle et al., 1988). In 28%er Norwegian children (mean age 15
years), risk for overweight increased as the nunobeneals decreased; eating 4 meals

per day was significantly negatively related tongeobverweight (Vik et al., 2010).
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Similarly, in adults, a lower obesity risk has besyserved among those with larger
numbers of eating episodes per day (Ma et al., REaAning food consumption may

be particularly important for obesity risk. Furthter concentrated energy intake in the
evening rather than even distribution throughoet dlay, consumption of late-evening
meals with carbohydrate-rich foods may be relatedlesity, through its effect on

hormonal regulation of energy and lipid metabol{®ta et al., 2003).

Eating meals as a family is a positive mealtimecfica. Companionship during meals
has been associated with increased intake of Wastt groups in preschool children
(Stanek et al., 1990). A study of 8550 Americarsph@ol children found prevalence of
obesity to be reduced in children regularly eatdigner as a family (Anderson &
Whitaker, 2010, see below). In a longitudinal stuafy11,400 American preschool
children, Miller (in press) reported more breaksasaten per week with their families to
be associated with decreases in the rate of BMir@ver time; contrastingly, eating
more breakfasts and lunches at school was assbaidtte faster rates of BMI growth.
The reason for family meals being associated wattrehsed risk of obesity is unclear.
Perhaps the foods served at family meals are llesly ko be pre-prepared, and more
likely to be obesity-protecting (Cooke et al., 2)04lso, there is evidence that
observing parents and siblings eating foods engasrahildren to consume the same
foods (Cullen et al., 2001). Further to simply Bgtmeals as a family, the number of
people present plays a role in the link betweemegats a family and dietary outcomes,
as does their relationships and the content of aledmd nonverbal interactions
(Anderson & Whitaker, 2010), and whether the T\brsduring meals (Fitzpatrick et
al., 2007).

Activity

In addition to dietary behaviours, research hasided on activity determinants of
obesity. Both reduced physical activity and incegasedentary activity are risk factors
for obesity (Epstein et al., 2000; Whitaker, 2003).

Studies with preschool-aged children have demaestrahysical activity to protect
against accelerated weight gain, and to be inweras$ociated with change in body

fatness (Klesges et al., 1995; Moore et al., 1986jive play may be important for
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young children: in the large prospective cohortoregd by Miller (in press), greater
minutes of free time for activity in preschooleduiing nursery school hours) was

associated with decreases in the rate of BMI graw#r time.

Sedentary activity, in particular TV viewing, iseglictive of obesity in children.

Watching more than 8 hours of weekly TV at age &gyeavas a risk factor for obesity at
age 7 years in the ALSPAC cohort (Reilly et al.020 Proctor et al. (2003) followed
106 children from preschool age until early adaese, and found that children who
watched the most TV during childhood had the gstatecrease in body fat over time.
Danner (2008) similarly found that in an Americashort of 7,334 children, hours of
TV viewing at preschool age was significantly pesity associated with the

acceleration of BMI growth over the following yeabhs a tri-ethnic cohort of 3-4 year-
old children, TV viewing became positively assoethtvith BMI over 3 years (Jago et
al., 2005).

Further to the amount of TV viewing, having a TVtire bedroom is a particular risk
factor for childhood overweight, independent of gibgl activity (Adachi-Mejia et al.,

2007). In an American cohort of 2761 preschooldrkih (Dennison et al., 2002), odds
of obesity increased for each additional hour ofvi&ved per day, with children with a

TV in their bedroom being more likely to be overglei

The association between TV viewing and obesityada due to the correlation of TV
viewing with obesity-promoting dietary habits, ahd viewing replacing more physical

activities. Indeed, TV viewing is positively assateid with calorie intake in children,

mediated by increased consumption of calorie-defwsg;nutrient foods which are

advertised on TV (Wiecha et al., 2006). Additiopallackson et al. (2009) found that
preschool children who watched more TV were lessighally active.

Diet and Activity in Sleep-Obesity Research

As described in Chapter 2, some of the studies timosleep-obesity relationship in
preschool children have attempted to control fataty and activity determinants of
obesity. Dietary risk factors which have been amjdidor include fruit and vegetable
intake (Shi et al., 2010) and frequency of consgnhbneakfast (Chaput et al., 2006,
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2007). The ALSPAC study found the relationship kesw children’s sleep at age 30
months and obesity status at age 7 years to bgendent of energy intake at age 3
years (Reilly et al., 2005). Regarding activitynmsostudies have attempted to control
for physical activity or sedentary activity, andremboth (see Chapter 2). For example,
Sekine et al. (2002b) controlled for number of Isoof outdoor playing time, and
Chaput et al. (2006, 2007) adjusted for frequerfgyracticing sports activities outside
of school, and duration of daily TV viewing and etlsedentary activities (computer
use, videogames). In their prospective cohort, fiasset al. (2008) controlled for daily
TV viewing and daily participation in active plagnd found sleep duration in infancy to

remain significantly correlated with risk of chilobd overweight.

Although research into the sleep-obesity link hastwlled for dietary and activity
variables, and found the relationship to remaimificant, there is inconsistency in the
dietary and activity variables adjusted for inistatal models, which reflects the lack of
consensus regarding the best measures to use. tMed@ the link by obesity-
promoting dietary or activity behaviours is pladsjbespecially since there is some

evidence documenting an association of sleep auratith such risk factors.

Stamatakis & Brownson (2008) demonstrated shoepstiiration in American adults to

be associated with reduced physical activity, lowitfand vegetable consumption, high-
fat diet, and frequent consumption of fast footlpalWwhich are risk factors for obesity.

These associations remained significant when n@&s®badults were analysed
separately, supporting the hypothesis that shedpsturation in normal weight people
can contribute to weight gain and subsequent gbesit Taiwanese adolescents,
inadequate sleep (defined as not regularly achie@id hours of sleep per night) was
associated with lower physical activity and worsetaty habits (Chen et al., 2006).
Furthermore, in a study of sleep and obesity indolin and adolescents, Olds et al.
(2010) conducted a subgroup analysis of the obeaggcomparing those who did and
did not obtain recommended sleep amounts. Theydfdlifferences in total screen time
and TV time, which they concluded confirms thatestfactors are interacting with the

relationship between weight status and sleep.

These results support a role of obesity-promotielgalviours as mediators of the sleep-

obesity link. More detailed investigation of thdat®nships of activity and dietary
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behaviours with sleep and obesity may shed lighpatential behavioural mechanisms
and causal pathways in the sleep-obesity assatidndeed, there are aspects of diet
and activity which are associated with obesity andleep which have not yet been

included in sleep-obesity research, and which shbalconsidered.

Laboratory studies of sleep restriction suggest steort sleep duration increases
appetite and alters food selection in adults (despter 2); therefore it may be helpful to
examine appetite and the specific types of foodssamed in relation to the sleep-
obesity link in young children, particularly the esity-promoting and -protecting food

types identified above. (Note that food selectiod #ood types consumed depend on
children’s access to food, therefore parentingdfpoovision and children’s access to
food) may be involved; see below). Distributionfobd intake throughout the day is
associated with obesity, and may be associatedsiatp also. For example, breakfast-
skipping is associated with increased risk of agesind sleep restriction is associated
with appetite upon waking, which could impact oredkfast habits. Additionally,

evening food consumption and late-evening meals ocweyribute to obesity, and are
also associated with sleep. For example, late, badbrie dinners, and their associated
thermic effects and temperature increase, can dellegp onset and shorten sleep
duration (Locard et al., 1992). The types and tgnf foods eaten in the evening can
induce sleep, for example foods high in tryptoplem amino acid) aid sleep if given

around 45 minutes to an hour before bedtime; awdisdhigh in carbohydrates and
calcium and medium to low in protein are recommentiz aid sleep (Galland &

Mitchell, 2010). Therefore, evening food consumiptinay contribute to both sleep and

obesity risk, thereby confounding the sleep-obeasigtionship.

Regarding activity, sleep-obesity studies have sidjl for measures of daily TV
viewing. However, the presence of a TV in the bedras strongly associated with
obesity and also contributes to sleep disruptiee (®low): the presence of a TV in the
bedroom should therefore be examined in more degtha potential mediator or
confounder. Furthermore, TV viewing may displaceepl time, since the majority of
children’s TV viewing is thought to occur near bedt; and evening TV viewing can
lead to sleep disruption (see below). Thereforenang TV viewing in particular may

play a role in the sleep-obesity link, and has besgiected to date.
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As a result of reviewing literature regarding digtand activity obesity risk factors and
their potential association with sleep, Figure @&picts how dietary and activity factors
may contribute to the sleep-obesity link. The bediionality of arrows indicates that
causality in either direction is possible, or cditxsas not known; these obesity-
promoting factors could therefore either mediate confound the sleep-obesity
relationship. Italic font indicates factors whicave not as yet been considered in sleep-

obesity research, but which may play a role (asrileed in the text).

Figure 3.2: Potential Role of Obesity-Promoting Ditary and Activity Behaviours in the
Sleep-Obesity Link

Obesity-promoting Dietary Behaviours
(Dietary Intake)

Appetite
Food Types Consumed (food selection)
Distribution of Daily Food

Breakfast Consumption

Evening Food Intake

Short Mealtime Eractices . Obesity
Sleep Eating Meals as a Family
Duration

Obesity-promoting Activity Behaviours
\ (Physical Activity, Sedentary Activity (TV)) /

Evening TV Viewing
Presence of a TV in the Bedroom

Summary: Potential Behavioural Mechanisms Linkingr&school Children’s Short
Sleep and Obesity

There is an array of dietary and activity behawowhich contribute to obesity risk,
some of which have been associated with sleep anlil e implicated in the sleep-
obesity relationship. The contribution of dietarydaactivity behaviours to the sleep-
obesity link has not been determined, and theresamge factors which have not been
included in research to date. This thesis will erplthe potential role of dietary and

activity behaviours in the sleep-obesity assoamtas shown in Figure 3.3; particularly
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the types of foods consumed and their daily distitim; and bedroom TVs and evening
TV viewing.

Figure 3.3: Model A for Exploration: Potential Behavioural Mechanisms Linking
Children’s Short Sleep and Obesity

Short : : : Obesity
Sleep  |le—b Obesity-promoting Behaviours R
Duration ) . (Dietary and Activity) g

Specific dietary and activity behaviours have ne¢tbconclusively linked to both sleep
and obesity. An exploratory study, which investggatlifferent components in order to

generate appropriate hypotheses, is needed.

The Potential Role of Parenting in the Sleep-ObesitLink in Young
Children

Parenting practices and behaviours are importartvdth sleep and obesity; hence it is
possible that parenting confounds the sleep-obdsily. For preschool children,
parenting is particularly influential. Sleep-obgsitesearch has not included an
examination of parenting styles and behaviourspemismg parenting in relation to the

sleep-obesity link may help to gain a more compnsive understanding.

Parenting Practices and Children’s Sleep

There is strong empirical evidence that behaviotaators (learned behaviours) are
involved in children’s sleep, including the onset mrevention of sleep problems
(Wiggs, 2009). Behavioural aspects are shaped éwdlcial and cultural environment
(Wiggs, 2007); for young children, parents’ attésdand practices are particularly
influential.

There is a recognised set of behaviours (refewweast sleep hygiene”) which promote

good sleep quality and efficiency, in particularaiusleep onset at the beginning of the

sleep period, and consolidated, undisturbed sléepughout the night. They are

modifiable parent (or child) practices, which invelsleep environment, sleep routine
58



Chapter 3: Causes and Context of the Link

and daytime activities (Mindell et al., 2009a). Goonly recommended sleep hygiene
practices include a consistent sleep schedule,re@ghlar (appropriately early) bedtime,
wake up time, and nap schedules for young childidso included is a regular bedtime
routine, involving a consistent set of calming,ak@hg activities (such as reading,
talking to parents), ending in children falling esb independently in their own bed.
TVs and caffeine are recommended to be avoideldeirevening. The aim is for parents
and children to practice sleep hygiene habits nelyi so that they become habit;
educating parents in such practices is importahieiping children to sleep (Galland &
Mitchell, 2010).

A 2004 poll of parents of 1473 American childrered@-10 years confirmed that poor
sleep hygiene was associated with shorter sleaf age groups (Mindell et al., 2009a).
In particular, a late bedtime, lack of a bedtimatie, having a parent present when
falling asleep, and having a TV in the bedroom wassociated with shorter sleep in
preschool-aged children. The association of thegenp-modifiable behaviours with

sleep duration supports the association of pargntith children’s sleep.

Bedtime

The use of regular bedtimes is associated withkguisleep onset and consolidated
sleep through the night (Hale et al., 2009). Thesoa is partly biological: the natural
period of the human circadian clock is 24.18 hq@zeisler et al., 1999); in order to
entrain the circadian rhythm to the 24-hour dag,litological clock has to be “reset” by
an average of 0.2 hours per day (Gronfier et @072 Regular sleep schedules,

particularly bedtimes, are required to entraindineadian clock to the 24-hour cycle.

Further to being regular, appropriately early tighof bedtime ensures adequate sleep
opportunity for children; indeed, late bedtimes areignificant contributor to short
nighttime sleep duration. Iglowstein et al. (20@8%igned the decrease in sleep duration
across recent decades to increasingly later besltiared in Mindell et al.’'s (2009a)
American poll, a late bedtime was the strongestlipter of short sleep duration in
children. Olds et al. (2010) found weight statusaarelate with sleep duration and with
bedtime, but not with wake up time; the authorseadrthat short sleep duration is

mainly attributable to late bedtime rather thanlyeavake up time, and that the
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difference in weight status was mainly due to ddfees in bedtime. An appropriately
early, regular bedtime may therefore be a partrcoladifiable behaviour which could

contribute to longer sleep and associated healttomes in children.

Bedtime Routine

The use of a consistent bedtime routine helps @nltearn to associate the pre-bedtime
period with the upcoming sleep period, thereforeirmg them for sleep (Cohen, 1999,
cited in Hale et al., 2009). The use of a regukdtime routine has consistently been
associated with sleep outcomes for children; faneple, in Sadeh et al.’s (2009) study
of 5006 parents of US and Canadian children ag&dy@ars, regularity of bedtime
ritual or routine was positively associated witlghttime sleep duration and negatively
associated with number of night wakings. SimilaMindell et al. (2009b) found that
the presence of a regular bedtime routine in chidiged 18-36 months was associated
with longer sleep continuity, reduced number andation of night wakings, and
reduced maternal perception of children’s sleepoleras. Furthermore, Fiese et al.
(2007) reported that in children with asthma, diians in bedtime routine were
associated with increased odds that children wotdée in the middle of the night,
leading the authors to suggest that in additiogeeral routines, daily fluctuations in

routines can affect children’s sleep.

The components of a bedtime routine are importaamponents which are effective at
promoting sleep include quiet and relaxing acedat{Hale et al., 2009; Mindell et al.,
2009b) such as reading, having a bath, singingtalkéhg to parents (Beltramini &
Hertzig, 1983, cited in Hale et al., 2009). In #merican poll presented by Mindell et
al. (2009a), 58% of preschoolers had reading iredud their bedtime routine; and in a
sample of white American children (Milan et al. Zp067% were told a story at
bedtime. Children in literate families, whose p#semead to them, have been
documented to have longer sleep compared to tmogkterate families (Jones et al.,
2003, cited in Davis et al., 2004): rather thardimeg having a direct association with
sleep, Mindell et al. (2009a) propose that readinigedtime is associated with structure
and the prioritisation of children’s sleep withitet family, which is positively

associated with sleep.
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TV

Whilst reading is a positive component of a bedtimetine, TV viewing can disrupt
sleep. In a study of 1099 American children agekD4rears, disturbed sleep was more
likely in children who watched more TV and who redV in their bedroom (Owens et
al., 1999b). Gupta et al. (1994) similarly fouhattin Indian children aged 3-10 years,

sleep patterns were disturbed by TV viewing.

Watching TV at night in particular is a significaobntributor to reduced nighttime
sleep duration and sleep disruption in children;egicample, TV viewing at bedtime and
the presence of a TV in the bedroom were associatirdshorter and more disturbed
sleep in the study by Owens et al. (1999b). TV wgmmay disrupt sleep by inhibiting
relaxation (Thompson & Christakis 2005), or by tiglom the TV affecting circadian

rhythms and sleep onset (Davis et al., 2004). Theremerging evidence of a
mechanistic link between screen exposure and sletprbance: melatonin (a sleep-
promoting hormone) is suppressed by bright ligtastipularly blue light, which is

emitted by TV screens; therefore, exposure to ssree the evening may increase
alertness, decrease ability to initiate sleep, drstupt sleep (Olds et al., 2010).
Furthermore, evening TV viewing replaces sleep timesulting in reduced sleep
opportunity: a UK report suggested that most TMmig in children occurs at or near
bedtime (cited in Taheri, 2006). Hence as descrdi®e, evening TV viewing and the

presence of a TV in the bedroom may contributé¢osieep-obesity link.

Although TV viewing leading up to bedtime and hayia TV in the bedroom are
disruptive for sleep, bedroom TVs are prevalentpmeschool children in Western
society: in two separate American studies, alm@¥4and 30%, respectively, of
preschool children were reported to have a TV @irtbedroom (Dennison et al., 2002;
Mindell et al., 2009a).

Sleep Location
Sleep location is a significant contributor to dnén’s sleep outcomes. Longer and
more consolidated sleep is aided by sleeping ire@ ib a comfortable, quiet, dark

bedroom (see below). In addition to the physicalirmmment of the bedroom, room-
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sharing and bed-sharing are particularly importansleep outcomes: in a large cohort
of US and Canadian children aged 0-36 months, Sadah (2009) found that sleeping

in a separate room was the strongest predictoigbttime sleep duration.

Regarding room-sharing, there is relatively litHeope for parental modification in
behaviour, as there may be constraints on spaceesodrces. However, the ways in
which parents interact with their children at bedtiand throughout the night are more
amenable to modification, and are associated witldren’s sleep. Parental presence
until sleep onset was the factor most strongly @ased with lack of sleep consolidation
in children almost 3-years-old (Touchette et al0%); and bringing a child into the
parents’ bed was associated with increased nigkings and shorter consolidated sleep
episodes in the sample studied by Sadeh et al9J2Q0@ck of sleep consolidation is
negatively perceived in the literature; this wassidered a “worse” sleep outcome by
both Touchette et al. and Sadeh et al.. This, heweas an assumption, and there is as
yet no data linking lack of sleep consolidationhmitegative biological consequences;
although in a window of restricted sleep opportynit may result in inadequate sleep

duration.

Parents’ attitudes towards children sleeping inrtbesn room or their own bed are
influenced by cultural values and expectations, \&argt cross-culturally (see below). In
some cultures, room-sharing and particularly beatisly are positively perceived;
comparatively, the above studies positively refériee independent sleeping, reflecting
that in Western societies, independent sleep iergdy perceived positively. Sadeh et
al. (2009) reported that 67% of US and Canadialdien aged 24-36 months slept in
their own room, whilst the frequency of sleepingheir parents’ bed was 15%. Milan
et al. (2007) reported that 47% of white Americaasphool children slept in a room of

their own, but there were differences with othémnetities.

Behaviour Modifications

The sleep practices described above (regular apbpately early bedtimes, bedtime
routines, TV viewing, sleep location) are modif@nd, for preschool children, they
are modifiable by parents. As such, they demorsstiat parents are able to influence

their childrens’ sleep through bedtime and nighttipehaviours.
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Further evidence for a direct affect of parentimgcbildren’s sleep comes from studies
which demonstrate that for children whose sleepossidered disordered, changing
parental behaviours can improve sleep (Adams & &ick1989). In addition to

managing childhood sleeplessness, behaviouralveriions can be used preventively
to discourage sleeplessness in children and inf@tggs, 2009). Educating parents
about how their behaviours at bedtime affects airthhildren’s sleep, and how to
modify their behaviours, has been successful foangochildren (Kuhn & Elliott, 2003;

Mindell et al., 2006; Ramchandani et al., 2000; ébad2005), and has helped to

establish better sleeping patterns in newborns f8dplet al., 1992).

Parenting Styles and Children’s Sleep

Further to specific parental bedtime behavioursgatiassociations between parenting
styles and children’s sleep have been documentetifgally, lack of limit-setting and
consistency in parenting was correlated with distdrchild sleep in a sample studied
by Owens-Stively et al. (1997). In children withalibhgnosed sleep problems, parental
laxness (considered to be a parenting style claraet by inconsistency, lack of limit

setting, and inadequate enforcement of rules) wsscaated with more disturbed sleep.

Another study of school children found that panegtstyles associated with bedtime
‘vigilance’ (for example checking that children arebed, turning the bedroom lights
off) were associated with longer time in bed (Megéeal., 2001). Spilsbury et al. (2005)
also found parenting styles to be associated wieepsin children, with styles

encouraging social maturity being linked to imprdveleep patterns (longer sleep

duration and decreased likelihood of late bedtimes)

In line with the positive association of parenegulation with children’s sleep, Johnson
& McMahon (2008) demonstrated that low ‘parentalrdiveess’ predicted sleep
problems in preschool children. They posited thetrdy’ parents value limit-setting
and promote autonomy during routines and throughiaitnight, even when children
protest. Less ‘hardy’ parents, they proposed, ttainaintain limits and regulations in

order to avoid stress, resulting in difficulty ihildren initiating and maintaining sleep.
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Parenting Practices and Children’s Risk of Obesity

Associations of dietary and activity behaviours hwiisk of obesity for preschool

children have been described above. These behayiatierns are under parental
influence (parents can influence what children edtere and with whom; and what
activities children undertake and when): parenéstherefore implicated in children’s
risk of obesity. Indeed, there is direct evidentea dink of parenting with children’s

diet, and with children’s risk of obesity.

Parenting and Children’s Food Intake

Parents can influence their preschool childrené&ady practices in a number of ways:
controlling availability and accessibility of fogdstructuring meals, food socialization
practices, and food-related parenting style (Nigldaal., 2001a, 2001b).

There is some evidence of a direct relationshipveeh parenting behaviours and
children’s food intake, which is associated witk tisk of obesity. However, evidence
is inconclusive and contradictory. Some studiesehfound parental control to be
negatively associated with child diet. In a revieithe impact of parental control, Birch
(1999) concluded that restriction of snack foodsesmchild awareness and makes these
foods more desirable; children as young as 3-yelardaave been demonstrated to
consequently choose more of the restricted food=nvgiven the opportunity (Fisher &
Birch, 1999).

In contrast, other studies have found parentalrobt improve diet and even reduce
weight in children. Wardle et al. (2002) found thaeschool children at risk for
becoming obese had parents who showed less contr@ymparison to normal-weight
children, leading the authors to conclude that kaickontrol of diet might contribute to
differences in child weight. Parental restrictioh tbeir daughters’ diets predicted
daughters’ eating and energy intake, and relatieeght in 5-year-old girls (Birch &
Fisher, 2000). Brown et al. (2008) demonstrate@uat control of diet to be correlated
with reduced intake of unhealthy snacks and greateke of fruit and vegetables in
preschool children. Brown et al. found that theetygf control used by parents was

important: whilst covert control had positive asations (fewer unhealthy snacks and
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more fruit and vegetables), overt control and pres$o eat had negative associations
with diet.

Pressure to eat has a complex interaction witld g@ribwth, probably because it inhibits

child response to their own hunger and satiety @rebs encourages them to overeat
(Carper et al., 2000; Orrell-Valente et al., 200Parental pressure to eat has been
correlated with children eating more unhealthy &sa&nd fewer fruit and vegetables

(Brown et al., 2008), and encouragement of foodkathas been linked to restricted

growth in children in the first year of life (Wriglet al., 2006).

Parenting Style and Children’s Risk of Obesity

Further to an association of parenting behaviouts diet, there is evidence of a direct
link between parenting style and obesity in chitldr&he four classic, widely used
parenting style classifications are those originakscribed by Baumrind (1971) and
modified by Maccoby & Martin (1983) (see Table 3.4hd they combine levels of
warmth and control. The use of parental authowtyether it should be used, and when
and how, is subject to debate (Buri, 1991); howe\arthoritative parenting is
commonly considered the ideal style. It is chargsge by high levels of warmth and
control (for example limit-setting and monitoringdnd has been associated with
improved child outcomes, including greater seleest, social and cognitive skills, and
fewer emotional and behavioural problems (Wakd.eP@07).

Table 3.1: Parenting Styles

High Control Low Control
High Warmth Authoritative Permissive
Low Warmth Authoritarian Disengaged/ Neglectful

A sample of 4934 Australian preschool children #rar parents was assessed for BMI
and parenting style (Wake et al., 2007): low patkparenting control was strongly
associated with preschooler overweight and obesitgn after controlling for a range of
predictors of child BMI. The authors concluded tpaternal parenting involving high

control and warmth may help to protect against givesler overweight and obesity.
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Although the study did not find maternal parentstgle to be associated with child
overweight, a longitudinal study of 872 Americanldten did find an effect of maternal
parenting. Rhee et al. (2006) found that materaaémting style at child age 3 years
was associated with child weight status 2 yearsr:laauthoritarian parenting was
associated with the greatest risk of overweighildodn of permissive and disengaged
mothers were also at increased risk for overweightomparison to authoritative

mothers.

Parenting style regarding diet is associated witbrall parenting style: Hughes et al.
(2005) demonstrated that authoritarian feeding estylwere related to overall
authoritarian parenting styles, and authoritatieeding styles were associated with
generally higher parental control, structure, sup@md involvement. Furthermore,
indulgent, permissive feeding style in parents \masociated with the highest child
BMIs compared to other feeding styles.

A cross-sectional study of American preschoolersl daheir parents examined
relationships between parenting practices and dM (Shea et al., 2010). Greater
BMI was predicted by parents feeling responsible vithat their children ate; lower
BMI was predicted when children were engaged iraoized sports and activities. The
authors concluded that BMI is associated with patgpractices related to feeding and

organised sports or activities, and also paremaigptions and concerns.

Household Interactions and Children’s Risk of Ob#gi

Further to parenting in particular, overall famfiynctioning and family interactions
have been implicated in childhood obesity. For epama study of 30 obese children
and their families concluded that they differedniréamilies in a normative sample by
interacting in a more negative way (Banis et &88). Obese families have been found
to perceive their homes as less cohesive, mordicioiad, and less organised compared
to normal-weight families (Beck & Terry, 1988). @aky et al. (2009) found that for
young children (5-12 years-old), lack of cognitisemulation and emotional support
was linked to overweight and obesity; and Zellealet(2007) found that mothers of

obese children reported higher levels of familyfton
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A review of environmental factors, stressors andldbbod obesity found that
psychosocial stressors in the household and ingiVigpsychosocial stressors are
associated with obesity in children, with familyesisors including low self-esteem,
financial strain, low family closeness, maternalpmssion, neglect, and maternal
distress (Gundersen et al., 2010). These stresserparticularly prevalent for low-

income children, who experience a greater prevalehobesity (see below).

Recently, obesity risk in American preschool cleldrhas been linked to household
routines. Anderson & Whitaker (2010) conductedassysectional study of a nationally
representative sample of 8550 4-year-old childfeausing on obesity in relation to 3
household routines: regularly eating the eveninglnas a family, obtaining adequate
nighttime sleep (which they defined as 10.5 hoursore), and having limited screen-
viewing time on week days (2 hours or less). Childexposed to all 3 routines had a
40% lower prevalence of obesity compared to thogmw®ed to none. There was a
cumulative effect: after adjusting for covariatése odds of obesity associated with
exposure to all 3, any 2, or only 1 routine (coneplailo none) were 0.63 (95% CI 0.46-
0.87), 0.64 (0.47-0.85), and 0.84 (0.63-1.12) respely. Their study highlights the
association of the household and family environmetit children’s risk of obesity.

Parenting and the Sleep-Obesity Link
This section has highlighted how parents’ behawand styles of parenting (including
household interactions) are associated with botidreim’s sleep and obesity risk.

Parenting may therefore confound the sleep-obasigciation (see Figure 3.4).

Figure 3.4: Potential Confounding Role of Parentingn the Sleep-Obesity Link

Parenting
Children’s Children’s
Short Sleep Risk of
Duration Obesity
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It is important to consider what role, if any, paieg plays in the sleep-obesity
relationship, since this will enable further undansling of the mechanisms linking
sleep and obesity, and may reveal that the asgwtis spurious rather than causal.
Sleep-obesity research to date has not includeéxamination of parenting styles,
attitudes and practices. In particular, the impwéaof bedtime routines and other
household routines for sleep and obesity is widelgognised, but the presence or

absence of these behaviours has not been consideskegp-obesity research.

Summary: The Potential Role of Parenting in the $@Obesity Link in Young

Children

There is evidence that parenting behaviours anésstyre associated with children’s
sleep, and also with children’s obesity risk (dilgc and via obesity-promoting
behaviours). Therefore, parenting may confound dleep-obesity relationship. This
thesis will explore the potential role of parentimgthe sleep-obesity link; hence it is

added to the previous model (Model A) as showniguife 3.5, Model B.

Figure 3.5: Model B for Exploration: Potential Role of Parenting in the Childhood Sleep-
Obesity Link

Parenting
Short i : , Obesity
Sleep e Obesity-promoting Behaviours R
Duration ) ! (Dietary and Activity) "

Different aspects of parenting and parenting behasi have been assessed in different
studies, and there are no hypotheses regardingfispegrenting practices and styles;
therefore this model is not prescriptive regarditng parenting component. An
exploratory study, which incorporates qualitativethods to explore parenting in order

to generate appropriate hypotheses, is therefaeeate
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Ethnicity and Socio-Demographic Characteristics inthe Childhood
Sleep-Obesity Link

There is evidence that ethnicity and socio-demdgcapharacteristics are associated
with both sleep and obesity risk in children. Exaimg these relationships may enable
wider understanding of the sleep-obesity associatamd potentially reveal a role of

ethnicity and/or socio-demographic characteristiabe sleep-obesity relationship.

Ethnicity and Children’s Sleep

As described in Chapter 2, there are documentess-@altural differences in children’s
sleep patterns, including amount of sleep and idigion throughout the day. In
addition to a direct association of ethnicity waleep duration, there are cross-cultural
differences in sleep practices, including wherddcen sleep, how they are put to bed,
and the level of concern mothers have about thHeld’'s sleep (Milan et al., 2007).
Specifically, after controlling for environmentadtors, Milan et al. (2007) found that
white American children most commonly slept in theivn bedroom, whilst African
American and Latino children more commonly sharedrboms; bedtime routines were
more common for white children, as was readingartipular. This was mirrored in a
study of 3217 American preschool children, whichrfd that white children were 30-
50% more likely to have bedtime routines compaceBlack and Hispanic children, in
particular interactive routines including readitigey also had earlier and more regular
bedtimes (Hale et al., 2009).

Ethnicity and Children’s Obesity Risk

Prevalence of obesity varies between ethnic groupsBritain, white children

experience amongst the lowest risk of obesity (NQQ@L1); whilst national surveys
demonstrate that some ethnic minority groups, @adrly from South Asia, have
greater risk of obesity compared to white Britidhildren (Rennie & Jebb, 2005).
American children from ethnic minority groups atsoaat a higher risk for becoming

obese compared to Caucasian children (Zhang & Wz01}).
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Dietary and activity obesity-promoting behaviou@ryw with ethnicity. A systematic
review found significant differences in nutritionedmposition of children’s diets by
ethnicity: compared with white Europeans, childfesm South Asian ethnic groups,
particularly Bangladeshi children, reported higheran total energy intake (Rees et al.,
2009). In British children aged 2-6 years, whiteldrlen ate more fruit compared to
children from other ethnic groups, but there wassigmificant difference in vegetable
consumption (Cooke et al., 2004). On the other hanBritish 4-year-old children, the
“junk” diet identified in the ALSPAC cohort was sidicantly more prevalent in white
compared to non-white children, and non-white alitdscored higher for the “health-
conscious” dietary pattern (Northstone et al., 2005

Correlations of physical activity levels with ethity are inconsistent. In primary school
children in the UK (aged 9-10 years), South Asidndecen had lower objectively
measured physical activity levels compared to Eeaopwhite, and black African-
Caribbean children (Owen et al., 2009). Contrasfingate et al. (2004) reported black
children participating in more moderate-to-vigorgimysical activity compared to white
children in a samplef American preschool children. In a review of etates of
physical activity in children, Sallis et al. (200@und only one study to report ethnic
differences in activity, with most studies showiathnic minority children to be as
active as white children. Ethnic variation in TVewiing has been documented in
American preschool children, with white childrentalang less TV compared to Black
and Hispanic children (Dennison et al., 2002).

Ethnicity in the Childhood Sleep-Obesity Link

The sleep-obesity link has been observed in diftesuntries and ethnic groups,
suggesting that it is consistent cross-culturalhyg ahat short sleep and obesity are
related independently of ethnicity (see ChapteH®wever, there is some evidence that
sleep and obesity rates vary with ethnicity: peshafhnicity can explain some of the
sleep-obesity link, for example by confounding taktionship (see Figure 3.6). Since
the association of ethnicity with sleep, obesitgyalence and obesity risk factors is
inconsistent and not determined, no specific hygsel regarding the role of ethnicity

can be proposed.
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Figure 3.6: Potential Confounding Role of Ethnicityin the Sleep-Obesity Relationship

Ethnicity
Children’s Children’s
Short Sleep Risk of
Duration Obesity

The causes of ethnic variation in sleep duratiod abesity risk may be biological,
environmental or socio-economic. Body compositi@ries with ethnicity, and it is
undetermined whether there is a biological diffeeenn sleep need. Alternatively,
different attitudes and values across culturesrimrie to sleep duration and obesity
risk. Although sleep-obesity studies have examithedlink in different ethnic groups,
ethnicity is a crude measure which does not exploeecultural context of the sleep-
obesity link, for example how cross-cultural difeces in attitudes and values

contribute to the relationship. This is discusselbW.

Socio-Demographic Characteristics and Children’se®p

Children’s sleep has been correlated with socioatgaphic characteristics, although
the results are inconsistent. Commonly used dermpbgraharacteristics and indicators
of SES in research (including sleep-obesity re¢gaamce parents’ education level and
income, household crowding, and family compositiédn.study of British primary
school children identified socio-cultural factorgieh were risk factors for problematic
sleep (Rona et al., 1998): maternal education |lewel paternal social class were
inversely associated with disturbed child sleepilsvtthildren whose birth order was
fourth or later slept more poorly. Overcrowding didt have a clear effect: children
who lived in houses with an average of 1.5 peoglerpom were most likely to have
disturbed sleep, compared to fewer or more peoplerpom. A study of young
American children also identified more problematieep in children of lower SES as

measured by zipcode and household income (Crabtrae 2005).

Contrary to these findings, an American NationatvBy of Children’s Health found
that inadequate sleep was more likely in childrdrose parents achieved greater than
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high school education and whose income was higBema(done et al., 2007). No
difference was found in sleep between children with parents versus a single mother,

or with number of children in the household.

In contrast to both of these sets of findings,hairt analysis of an American national
poll of 1473 parents, Mindell et al. (2009a) fouhdt sleep in preschool children was
not associated with household income, parental @mptnt and education, or marital
status. In young Israeli children, Scher et al.98)9also found no affect of SES on
sleep; however, there were marginal correlationsvéen sleep and demographic
variables, including later sleep start time intflssrn children, and earlier wakings in

children of younger mothers.

Further indication of a role of SES in childrenfeepp comes from an examination of the
association of child and family social and demofbraharacteristics with bedtime
routines in 3217 3-year-old American children (Hateal., 2009). In addition to ethnic
variation (described above), they found that bedtibehaviours were shaped by
caregiver (age, education level) and householdacieristics (poverty level, number of
adults in the household, household crowding). Irti@aar, less advantaged parents
were less likely to have regular bedtimes and begltroutines for their children,
particularly interactive routines such as readifige authors hypothesised that this may
be due to increased stress in these househol#spfiatructure and routines in general,
or lack of awareness of the positive effects oftinegl routines.

Hence associations of sleep with SES are conftjcind inconsistent. Comparisons
across studies are limited by differences in defing (Smaldone et al., 2007), and
more detailed examination of sleep patterns inticglado SES is needed. Hale et al.’s
conclusions suggest SES variation in parents’uaiis and values. Further parental
variables which may cause SES to be associatedsleiép include education level and
sleep knowledge, work status and schedules, angetimg priorities for time (Owens,
2004). Mental health variables, including familyess and maternal depression, are
further parental variables which are linked withldten’s sleep (Gallagher et al., 1995;
Hiscock & Wake, 2001). Further possible causesSBS variation in sleep include
affects of family composition (relationships, numtend ages of siblings) (Owens,

2004), and aspects of the physical environment.rdfosleep is associated with
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excessive noise or light (Kahn et al., 1989), unicotable sleep surfaces and low
bedroom temperatures (Spilsbury et al.,, 2005), waitti household crowding and

limited space (Owens, 2004). These physical faa@oesassociated with poorer SES and
ethnic minorities; physical environment may therefpartly explain the association of

SES and ethnicity with sleep in children.

Socio-Demographic Characteristics and Children’s ity Risk

There is more consistent evidence documenting facteéf SES on childrens’ risk of
obesity. In the UK, national surveys have demorstrabesity to be higher in low
social classes (Rennie & Jebb, 2005). For exanapletionally representative sample
of 1836 UK young people aged 4-18 years demonslti@besity to benore frequent in
lower social classes (Jebb et al., 2004). In Plyimoa study of 20,973 children aged 5-
14 years found that rates of obesity were sigmtiyapositively correlated with
deprivation (Kinra et al., 2000).

A longitudinal study of 2193 American children @iss& Knight, 1999) demonstrated

that children with low family incomes had elevategk of becoming obese. Children
living with single mothers, less educated motheid whose parents did not work were
also at increased risk for obesity, but these @sBons may be mediated through the
effects of low income. Also in young American chén, those in wealthier families and
with better educated parents had lower BMIs andewess likely to be overweight

(Snell et al., 2007).

The influence of SES on childhood obesity may extém adulthood. A systematic
review of childhood predictors of adult obesity (s et al., 1999) concluded that
there is a strong and consistent correlation beti@s SES in early life and increased
fatness in adulthood. SES is particularly importéot young children, since its
influences are most marked between birth and 7syebiage, and have a long-lasting

association with risk of obesity in adulthood (Powtal., 2003).

Further to a direct association of socio-demogm@ptiaracteristics with obesity
prevalence, there is an association with obesglly factors (specifically dietary and

activity behaviours). Regarding food intake, digtsndividuals in lower socioeconomic
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groups are characterised by higher intake of fdtsargar and lower intake of fruit and
vegetables (James et al., 1997). A study of foatsamption in the ALSPAC cohort
(10,139 3-year-old British children) found dietssbd on convenience foods to be more
common in children with younger, less educated ersthand with older siblings
(North et al., 2000). Diets based on frequent conion of healthy foods were more
common amongst children with better educated msthehilst snacks were more
common in socially advantaged families, and indreih with older siblings. Maternal
education has also been found to be inversely lebedt with added sugar intake in
preschool children (Kranz & Siega-Riz, 2002), whiBritish children in lower
socioeconomic groups were documented as having rlowméakes of many
micronutrients, and a greater intake of energy ffatrand snacks (Ruxton et al., 1996).
A review by Patrick & Nicklas (2005) concluded thaere is growing evidence to
support a role of family and social environmentivildrens’ eating patterns and diet
quality; specifically, working parents and busy fies may rely on convenience foods
and spend less time preparing food; and incomepoasent a barrier to healthy eating,
with children in lower socioeconomic groups eatiegver fruit and vegetables and

having a greater intake of fat compared to higleragconomic groups.

Socioeconomic influences on children’s physical aadentary activity have also been
documented. Regarding physical activity, in Scbtsshool children, vigorous physical
activity was lower among lower socioeconomic groypghley et al., 2005). An

examination of media use in children found TV viewito be associated with

demographic variables (Anand & Krosnick, 2005):ldfgn of older parents spent less
time watching videos and DVDs in particular; chddrof less well educated parents
watched more TV, as did children with fathers wheravemployed part-time rather than
unemployed. Children who lived with a single para@tched less TV compared to
those with married parents. Contrastingly, othedigts have found children in single
parent households to watch more TV compared tal@l with both parents present
(Gentile & Walsh, 2002). Brown et al. (1990) foutlét lack of access to parents, due
to employment or absence of fathers from the hogeserally increased the time
children spent watching TV. A review by Gorely ét @004) found that in children

aged 2-18 years, TV viewing was consistently negti associated with parental

income and education level. In the American presteample studied by Dennison et

al. (2002), children whose parents had not comgléigh school watched more TV
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than those whose parents had completed high sohdotther education; and Bernard-
Bonnin et al. (1991) similarly found children’s TWewing to be longer in children

whose mothers had low levels of education.

Similarly to sleep, SES and ethnic variation in $itye prevalence, and dietary and
activity risk factors, may be partly attributedtt@ physical environment (French et al.,
2001); for example, there is suggestion that loeeme and ethnic minority populations
experience greater environmental challenges togbghysically active and achieving
healthy dietary habits (Taylor et al., 2006). Farthore, it has been proposed that the
higher prevalence of obesity in low-income popuolagi may be partly explained by the
low cost of energy-dense (obesity-promoting) foodgh the least expensive foods
being those with the highest energy density, leadose with limited income to rely

on energy-dense foods (Drewnowski & Specter, 2004).

Alternatively to physical environmental explanaspnupon finding a negative
relationship between parents’ education level andviewing in children aged 1-12
years, Bickham et al. (2003) suggested that bettecated parents have different values
which lead them to discourage TV viewing and tocudwe other activities instead;
particularly, they may be more likely to have boakshe house, and to engage in and
value reading. Indeed, in children as young asa@syeld, TV viewing has been found
to be less frequent and reading more frequent witneasing parental education
(Bianchi & Robinson, 1997). Other documented derapigic predictors of reading
include children without older siblings reading moand reading being less frequent in
children with employed compared to unemployed f@thand children living with a
single parent rather than married parents (Anandr&snick 2005): perhaps the
absence of one parent leads to more time congrant less availability of the
remaining parent to read. This hypothesis sugg#siis parental attitudes and values
vary according to SES, which is in keeping with 8ieS-related variation in attitudes

and practices surrounding sleep suggested above.

Socio-Demographic Characteristics in the Childho&leep-Obesity Link
Sleep-obesity research has found the associatiobetandependent of SES and

demographic characteristics. However, there isnaigtency in the markers used. The
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evidence presented here suggests that sleep arsityohery with social and

demographic characteristics: perhaps they explamesof the relationship between
short sleep and obesity. For example, short sleebabesity are more prevalent in
lower SES groups, with less well educated pargreghaps SES confounds the sleep-

obesity relationship (see Figure 3.7).

Figure 3.7: Potential Confounding Role of SES in th Sleep-Obesity Relationship

SES
Children’s Children’s
Short Sleep Risk of
Duration Obesity

Alternatively, as hypothesised by Van Cauter & §plg1999), sleep may mediate the
relationship between SES and health. Van Cautepi&dgel observed that reduced sleep
sufficiency and quality in low SES adults is asatail with increased “allostatic load”
(dysfunction of neuroendocrine responses to striekfwen & Stellar, 1993), and
subsequent development of chronic conditions (oholy obesity) which are more

prevalent in low SES groups (see Figure 3.8).

Figure 3.8: A Hypothesis for Sleep as a Mediator o6ES Variation in Health (based on
Van Cauter and Spiegel, 1999)

Sleep Allostatic Chronic
SES > > Load > Health
Conditions
(Including
Obesity)

Furthermore, crude SES and demographic markers haga used in sleep-obesity
research, such as household income, parents’ ediidavel, and family composition;
these crude measures do not consider the compleixayltural and social attitudes and

values, and how these may contribute to the sléegity link (see below).
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Summary Ethnicity and Socio-Demographic Characteristics the Childhood Sleep-
Obesity Link

Sleep and obesity vary with both ethnicity and sat@mographic characteristics,
particularly SES; hence these factors may shed bghpotential mechanisms linking
short sleep with obesity, and the context of tHati@ship. Causes of ethnic and SES
variation may be differences in the physical envinent, or parents’ attitudes and
values (see below). In addition to their assocamtidth sleep and obesity, ethnicity and
SES are frequently correlated together. This thesilsexplore the ethnic and SES
context of the sleep-obesity link in order to gatemew insights into the relationship
of sleep with obesity; these characteristics adeddo the previous model (Model B)

as shown in Figure 3.9, Model C.

Figure 3.9: Model C for Exploration: Potential Impact of Ethnicity and SES on the
Childhood Sleep-Obesity Link
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Cultural Attitudes and Values in the Childhood Sle@-Obesity Link
Studies of the sleep-obesity association have bagted out in different countries and
ethnic groups, and have controlled for crude SE® deamographic markers such as
household income, parents’ education level, andlyacomposition. However, these
crude measures do not consider the complexity @l and social attitudes and
values, and how these may contribute to the sléegity link. There is some
suggestion that ethnic and socio-demographic vaniah children’s sleep and obesity-

promoting behaviours stem from parents’ valuesahtiides (mentioned above).

Furthermore, individual parenting behaviours apoasive to the cultural and social
context in which they are practiced. Therefore, arder to understand parents’
behaviours and practices (regarding children’spsleiéet and activity), it is helpful to

consider the wider social and cultural context.

Attitudes and Values Regarding Sleep

Regarding sleep, cultural attitudes and expectatidetermine the appropriate or
“normal” scheduling, timing and location of sleeqych as whether sleep should be
consolidated or segmented, what is a desirable timsleep throughout the day, and

where should sleep occur.

In Western societies, institutions and conventidasand that children and adults alike
are awake and functioning at certain times of ¢tkzgying sleep to occur at night. Whilst
sleeping during the day is inappropriate, discoedagnd avoided in American and
Northern European societies (except for infantsyamahg children), other cultures have
institutionalised siesta or nap periods, to theeemixtthat businesses and social
interactions cease. For preschool children in @aldr, some cultures include regulated,
enforced nap periods in day-care settings, whils¢rs do not, or even discourage sleep
in day-care. For still other cultures, the distiogtbetween being asleep and awake is
more fluid: for example, in non-industrialised si@s there is no formalised bedtime,
and spontaneous daytime napping is acceptable aminonplace (Worthman &
Melby, 2002).
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Bedtime practices are influenced by cultural andiadanorms and expectations. In a
study of a Mayan community in Guatemala, childrezravfound to fall asleep when
they were sleepy, and no bedtime routines or Spesliéeping clothes were identified
(Morelli et al., 1992). Lack of a rigid bedtime walso observed in Italy, where children
are expected to participate in the evening familgngés, and fall asleep when they are
tired, often in someone’s lap. This is in contrestAmerican children who are more
commonly required to adhere to set sleep schedgéesg to bed even when they are

not sleepy (New & Richman, 1996).

Values placed on independence or inter-dependehdadwviduals influence sleep

practices and particularly sleep location. Westsogieties value independence for
children and strive for children to sleep alonetiyhout the night; other cultures value
inter-dependence and collectivism, including shasksep place (Jenni & O’Connor,
2005).

Regulation of sleep and independent sleep in Westecieties reflects how sleep is
closely tied to a moral framework which dictatestttigood” sleep for children is
independent, consolidated sleep, and that this imdication of “good” parenting and
“good”, well-regulated children. Parents are reslole for training their children to
sleep independently, which they achieve by settiegular sleep schedules, with
children sleeping in a room of their own with liedt or no parental interaction through
the night (Worthman, 2010). The moral attributesgreed to children’s sleep regulation
exert social pressure on parents, who must conforthese cultural norms in order to
be “good” parents:
“connections between sleep behaviour and the namder of the larger society
are a cultural commonplace and figure predominaatiyong the reasons such
deep feelings are attached to the propriety ofcchieep behaviours and why
preferred patterns of child sleep are so stronglgistant to acculturative
pressures.”(Jenni & O’Connor, 2005 p. 213)

Attitudes and Values Regarding Obesity
Cultural attitudes and customs affect obesity bfluencing activity and dietary

behaviours. Culturally-influenced determinants difildhood obesity include eating
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patterns and food beliefs (NOO, 2011), social extBons around food, amount of TV
viewing, and participation in sports or active sation (Kumanyika, 2008). For
parents, individual behaviours related to childhooloesity are responsive to the
contexts in which they are practiced (Booth et2001; Wetter et al., 2001); therefore
culturally-influenced parenting practices includala feeding practices, the types of
foods available in the home and the access th&drehi have to these foods, and the

activities which children undertake.

Attitudes and Values in the Childhood Sleep-Obediigk

Parents’ attitudes and practices regarding thdldmrem’s sleep, diet and activities are
strongly influenced by cultural expectations andugsa. Wider social and cultural

attitudes and values can therefore influence ahildrsleep and obesity risk via parents’
behaviours. A more holistic exploration of the roliedietary and activity behaviours,

and the role of parenting in the sleep-obesity,|lmkist therefore consider wider social

and cultural attitudes and values.

Furthermore, ethnic and socio-demographic variatioay arise due to engrained
variation in attitudes and expectations. Studiés ihe relationship between short sleep
and obesity have controlled for crude indicators SES and for ethnicity and

nationality; understanding attitudes and valuesdidition to crude ethnic and SES
variation is important for a holistic understandofghe sleep-obesity link.

Summary: Cultural Attitudes and Values in the Chidod Sleep-Obesity Link

Social and cultural attitudes and values influecbédren’s sleep, diet and activity
behaviours, and risk of obesity, in addition to guding. Furthermore, variation in
values and expectations may contribute to ethnet sotio-demographic variation in
children’s sleep and obesity risk. In order to gaimore holistic understanding of the
sleep-obesity relationship, this thesis will explahe wider context of social and
cultural attitudes and values in relation to eacthese aspects, building on the previous
model (Model C) as shown in Figure 3.10, Model D.
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Figure 3.10: Model D for Exploration: Wider Social and Cultural Context of the
Childhood Sleep-Obesity Link
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Evolutionary Medicine, Sleep and Obesity

As described in Chapter 1, evolutionary medicine baen applied to the study of
obesity, and may be an effective and novel persme@iom which to study the sleep-
obesity link. Evolutionary medicine uses an evalodry perspective to understand
health and disease, and provides new insightsnmgdical issues (Nesse & Williams,
1994). A key area is the mismatch between humalodycand contemporary Western
lifestyles and environments. Children’s biologicabkeup reflects adaptation to an

environment which is different from the one expeced in contemporary industrialised
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societies: this was coined the Discordance Hypatheg Eaton et al. (1988). Hence
changing evolutionary environments have negativesequences for children’s health

because conditions are discordant with those fomah development.

Obesity is a key example of the application of atiohary medicine and the

Discordance Hypothesis to explain modern healtheissHowever, this perspective has
not been applied to the study of the sleep-obdisiky The application of evolutionary

medicine to explain rising obesity prevalence iscdbed below, followed by a

discussion of what is known about the evolutionagology of sleep, and then

consideration of the potential to apply evolutigntireory to the sleep-obesity link.

Evolutionary Medicine and Obesity

The rising prevalence of childhood obesity has bewlely attributed to the change in
children’s diets and activity patterns through ewioin. Human nutritional requirements
have been shaped by eating patterns during milleérygars of hominid evolution. For
ancestral humans, the quantity and types of foatEnewnere regulated environmentally.
Food intake was restricted by environmental avditgb and limited cooking and
storage methods required wild, uncultivated foadbe eaten mainly raw. Foods which
were available were low in calorie-density, sawdatat, and refined sugar and
carbohydrate, whilst high in nutrients and proteangd foods were bulky and filling.
Demands for physical activity were high: even iulyg children in Palaeolithic times
there were demands to travel long distances by. fBatthermore, there was no

restriction of physical activity and play (see Eaét al., 1988).

Dietary patterns changed markedly with the adoptbragriculture, which brought
about an artificial abundance of food and a changeailability of food types, cooking
and storage methods. Major differences in foodsresince the domestication of plants
and animals include the percentage of calories irddafrom fats, protein and
carbohydrate, and intake of cholesterol (Trevatleanal., 2008). Further changes
occurred with industrialisation: foods have beconwe calorically concentrated and of
denser nutritional content. Regarding activity, attes in motorised transport and
technology in Westernised societies have reducednded for physical activity, and

enabled travel to become physically undemandinge @hvelopment of work and
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school schedules has led to a decrease in phydeakime for children, accompanied
by the availability of TVs and computers, which bawmcreased sedentary activity
(Eaton et al., 1988). A model for these proposeahgks in diet and activity patterns

through evolution is shown in Figure 3.11.

Figure 3.11: Change in Human Diet and Activity Patérns through Evolution

Restricted food availability Abundance of food
Wild, uncultivated food; low Processed food; high saturated fat,
saturated fat, refined sugar & refined salt & refined sugar, low fibre,
carbohydrate, high fibre & protein nutrients
Bulky, filling foods Calorically concentrate
High physical work load Cars
Physical demands: travelling on foot Televisions

to visit other villages & hunting sites Family and school schedules,

No restriction on physical activity constraints on physical activity
anc play

Although evolutionary changes are gradual and thezeno distinct or discrete periods,
since human biology is adapted to changing enviertal conditions over millions of
years, for simplification and the purposes of tdiscussion, contrasts are drawn
between environments in 1) ancestral and non-indlised societies, and 2)

industrialised and Westernised societies.

For ancestral humans, and in non-industrialiseteies today, the types and quantities
of foods available, in combination with relativehigh physical activity demands,
ensured that risk of obesity was low. Comparativelge mismatch between
environments and experiences of children in indaisged societies today, and those
which are most optimal biologically, has led t&kred weight gain and obesity. Children

are able to be less physically active and morergadg in an environment in which

83



Chapter 3: Causes and Context of the Link

food, including fatty, sugary, calorically-denseodis, is readily available, which leads
to weight gain and obesity. Hence evolutionary mieéi has formed a widely

recognised theory to explain the observed obegityeenic. However, an evolutionary
medicine perspective has not been applied to tlaioleship of obesity with short

sleep. In order to implement this perspective ihesessary to explore what is known
about an evolutionary approach to sleep.

Evolutionary Medicine and Sleep

In comparison with obesity, studies of human sleaype been neglectful of its adaptive
and evolutionary context (Trevathan et al., 2088)wever, considering the origins and
functions of sleep, and how current sleep patteang from those of ancestral humans,
may enable further understanding of current slegfems, associations with health, and
increasing prevalence of sleep-related ill-heafthl(ding obesity).

Sleep has clearly been important throughout ewwiytias demonstrated by the
extensive prevalence of sleep amongst animals @\&dilliams, 1994), and the poor
functioning of sleep-deprived animals, which is tigatarly well-documented in

humans (Rosenthal & Meixner, 2002). Meddis (197t foroposed that the amount
and timing of sleep were set by the potential foodpictive activity: the dangers
associated with being mobile at night (for examphedation), in the absence of
productivity potential (due to darkness), resuli@dhe most optimal survival strategy
being a daily cycle of activity, with rest and itiaity during the night. Recent cross-
species comparative analyses and sleep-deprivstimies support the role of sleep in
saving energy and keeping species from being a@ivaopportune times (Siegel,
2005). The variation of mammalian sleep across igspein relation to differential

predation pressure (for example the safety of shgegites) and foraging requirements
(for example dietary type) further supports theerof ecological factors in driving the

evolution of sleep patterns (Capellini et al., 2008

Whilst the timing, length and regularity of sleegfdre the nineteenth century remains a
conundrum, ancestral human sleep is thought to lmen segmented rather than
consolidated. Wehr and collegues (1993) conductéandmark study, exposing 15

volunteers to daily 14 hour “night” periods of daéss. By the end of the month-long
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study, subjects slept on average for 8 hours ggrtnin two distinct periods separated
by a period of wakefulness. The authors concluded this segmented sleep was
representative of ancestral human sleeping pattkrr@ssocial historical examination of
sleep in England, Ekirch (2001) also posited thmdii the close of the early modern era,
Western European sleep was characterised by twioaiperiods of sleep, bridged by
an hour or more of quiet wakefulness. He furthesppsed that in pre-industrial
England, sleep onset occurred at dusk, and lastéddawn; though this long period of
sleep opportunity was vulnerable to intermitterdraiption due to threat, discomfort,

and illness.

Still in non-industrialised societies today, reguteriods of darkness and daily cycles
of activity provide regular and predictable nigmi#i sleep periods, and sleep schedules
during daylight periods are fluid and unboundedeefl occurs opportunistically and
when needed; people are able to drift in and ostedp throughout the day as well as at
night, and are unlikely to experience restrictidnsteep time (Worthman & Melby,
2002).

In Western Europe, technological advances haveeditdleep patterning. The advent of
artificial light has gradually reduced the nighttimperiod (Ekirch, 2005). The influence
of artificial light on sleep may have begun asyad the discovery of fire and candle-
light, but was most pronounced by gas and thenradatlighting. Beginning in the late
seventeenth century (with increasing availabilityaatificial light), segmented sleep
grew less common; and by the nineteenth centurgngland, nighttime, and with it
sleep opportunity, were further eroded by indubsadéion. Highly scheduled and
organised daytime periods, aided by mechaniseatég¥or waking as well as artificial
light, have led to maximisation of active time amdtriction of sleep time; indeed, in
adults, too little time for sleep is a self-repdriwause of insufficient sleep (Broman et
al., 1996). Society demands conformation to statised schedules and expects people
to be available and functional at specific timeslay (Jenni & O’Connor, 2005); these
cultural values and social demands influence stegferns of even young children, who
must conform to parents’ work and their own nursechedules, and to cultural
expectations for scheduled nighttime sleep. Alhhigntertainment such as TV has also
contributed to nighttime restriction. In some indligdised countries, the acceptability of

daytime napping in all sectors has been diminighedovernmental legal decree, which
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demonstrates the restriction of daytime sleep dppdy as a consequence of
globalization and “24/7” economies (Jenni & O’Conr2005).

Hence ancestral sleep patterns have been maskaditigial light and pressures for
productivity in industrialised societies (Wehr &t 4993). Sleep patterns are no longer
fluid and unbounded, instead being restricted &dafined, culturally appropriate sleep
periods, which are regulated and restricted by duwiteg constraints (Worthman &
Melby, 2002). A model for this proposed changeleep patterning through evolution
is shown in Figure 3.12.

Figure 3.12: Change in Human Sleep Patterns througBvolution

Fluid sleep schedules Rigid sleep schedules
Fuzzily bounded Bounded
(temporally) (temporally)
Needs-based, Restricted intervals,
opportunistic pre-defined

Consequences of this change in sleep patterninguradetermined; perhaps there is
discordance between modern sleep patterns and tbos&ich biological makeup is
adapted, contributing to suboptimal development sledp-related ill-health (including
obesity). Indeed, Jenni & O’Connor (2005) questible goodness of fit between
children’s biological sleep needs and their cultynaormative bedtime practices:
“Are the cultural standards provided by our own mbg optimal for the
development of our childréi (p. 214)

Evolutionary Medicine and the Sleep-Obesity Link
In sum, discordance between contemporary Westtasiyles and conditions optimal
for human biology can explain the increasing preweé of obesity. Whilst less is

known about the evolutionary context of sleeps ithought that sleeping patterns have
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changed through evolution, and modern sleepingepeitcould be discordant with

those of evolutionary adaptedness.

These theories, coupled with the importance of aplugionary approach to health
research (see Chapter 1), suggest that taking @latenary perspective could enable
further insight into the sleep-obesity link. Inde&das been proposed that:

“Nothing in medicine makes sense except in the digénvolution’

(Swynghedauw, 2008, manuscript title)

Given the potential of evolutionary medicine, | vidke a novel approach to the study
of the sleep-obesity link and interpret the resolighis study using an evolutionary

medicine perspective.

Chapter 3 Summary: Literature Review: Causes and Cotext of the
Childhood Sleep-Obesity Link

This chapter has presented the rationale for beheal mechanisms being implicated in
the sleep-obesity link, in particular dietary amtimaty behaviours. It has also presented
the rationale for parenting being a potential canfier of the sleep-obesity relationship
in young children. The association of ethnicity auatio-demographic characteristics
with both sleep and obesity has been reviewedintpertance of considering the wider
social and cultural context has been explained, thedpotential of these factors to
further our understanding of the sleep-obesity lias been outlined. The potential of
an evolutionary medicine perspective to enablénrrinsight into the sleep-obesity link

has also been proposed.

In light of this literature review, this study aithdo take a holistic approach to
exploring the sleep-obesity link in young childreaxploring potential behavioural
mechanisms (dietary and activity behaviours), pargnthe involvement of ethnicity
and socio-demographic characteristics and the wsderal and cultural context, and
taking an evolutionary medicine perspective. Thisveers the call by Hart & Jelalian
(2008), who proposed that:
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“additional variables such as parenting behaviouasid skills, and cultural

norms... should be assessed in future studies tondetewhat role, if any, these
variables may play in the associations betweenpstheation and overweight...
Parental limit-setting skills may be important fappropriate weight control, as
well as the promotion of healthy sleep habits... Wwhigould encourage

appropriate sleep duration. Thus, future researdula benefit from evaluation of
other variables that may influence the relationsbgtween sleep duration and

weight status.(p. 262)

It also answers calls that a thorough understandlifmology and health must include a

consideration of the effects of evolution (Trevattea al., 2008).

Research Aims
As presented in Chapter 1, the objectives of thidyswere to:
 OBJECTIVE ONE: Conduct a detailed exploratory iriigegion into the link

between short sleep and obesity in preschool @mnldr

e OBJECTIVE TWO: Apply an evolutionary medicine gagstive to the study of
the sleep-obesity link.

Chapter 2 described the need to explore the mesinaniinking sleep and obesity in
young children, particularly behavioural pathwaysl @otential confounding variables.
This chapter has presented specific potential ai@asvestigation, to explore in this
study. Specifically, the aims of this study were to
* AIM ONE: Explore potential behavioural mechanismkihg short sleep and
obesity in preschool children, particularly obegitpmoting dietary and activity
behaviours
* AIM TWO: Explore the potential role of parenting the childhood sleep-
obesity link
* AIM THREE: Consider ethnicity and SES, and the wiagepact of social and

cultural attitudes and values in relation to thiédttood sleep-obesity link

As described in Chapter 2, secondary aims ofstidy were to:
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e SECONDARY AIM ONE: Improve on sleep measures usecdexamine the
sleep-obesity relationship, particularly to assek®p over a longer period
(rather than a single night or parent-report oy@dal night); assess variability
in sleep duration (including week/weekend day aedsenal variation); and
include naps in addition to nighttime sleep

« SECONDARY AIM TWO: Examine waist circumference arskinfold
thickness in addition to BMI, to add to the growimgdy of literature examining
relationships between sleep and more direct messfieentral adiposity

« SECONDARY AIM THREE: Conduct a detailed investigattiinto sleep in a
sample of preschool children, to add to the limltetature regarding children’s
sleep

The limited knowledge of these topics and theieral any, in the sleep-obesity link,
meant that no specific hypotheses were proposad.Wds an exploratory study, using
a combination of quantitative and qualitative mehdo explore the above aims, in

order to generate hypotheses for future research.

Addressing of Aims throughout the Thesis
The next chapter will describe the study design eeskarch methods, including a

discussion of exploratory research and mixed method

Chapter 5 will describe the characteristics ofgample; it will then present some initial
analyses, particularly regarding variability inldinén’s behaviours, and correlations of

children’s sleep measures with body compositiongsdary aims one and two).

The following chapters will address the primary sif@hapter 6 will describe children’s
sleep (secondary aim three), parents’ attitudesvahees regarding sleep, and potential
associations between parenting and children’s slébppter 7 will describe children’s
dietary and activity behaviours, their parentsitates and values regarding diet and
activity, and potential associations of parentinghwchildren’s activity and dietary
behaviours and body composition. Chapter 8 willeasspotential correlations of

children’s sleep with dietary and activity behav®(aim one). It will then combine and
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expand on the results of chapters 6 and 7 in otoleassess the potential role of
parenting in the sleep-obesity link (aim two).

Throughout each of the chapters, associations hofi@ty and SES with each of the
variables will be assessed; similarly, attitudesd aralues will be investigated
throughout chapters 6, 7 and 8 (aim three).

Chapter 9 will use an evolutionary medicine apphosx interpret the findings, and

consider an evolutionary medicine perspective enxdhildhood sleep-obesity link.
The content of chapters 6, 7 and 8, and how thieyeréo the model to be explored, is
summarised in Figure 3.13 (note that bi-directiomabws indicate potential reverse

causation).

Figure 3.13: Thesis Outline: Aims Addressed in EaclChapter

Ethnicity, SES, Attitudes and Values

“ | N\

Parenting

\ 4

Children’s Activity I
Children’s Children’s
Sleep Risk of
Children’s Food Intake =i  Obesity
< 7 >
KEY:

Dotted line = the association to be explored irstbiudy
Blue = Chapter 6
Red = Chapter 7

Black = Chapters 6, 7 and 8
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This chapter will convey the study design and metthagy; specifically, it will a)
outline the study design, b) describe the partitipand setting, c) discuss the research

methods, and d) explain the data analysis process.

Study Design

This was designed to be an exploratory study ta geight into the research aims set
out in Chapter 3. Exploratory research is a disithegprocess which aims to investigate
a problem or topic which has not been clearly a&finand for which there are no

explicit expectations (Stebbins, 2001). An exploratdesign was appropriate because
there were no clear evidence-based hypothesesstily aimed to explore the topic

and to generate hypotheses for future research.

The setting, participants, recruitment strateggeaech methods and data analyses were
selected and designed as appropriate for an expigrastudy into this topic.
Participants were 3-year-old children and theirepts, approached opportunistically at
government-funded nursery schools in Stockton-oesTé& mixed methods design was
employed, using both qualitative methods (intergemith parents) and quantitative
methods (diaries with parents, and anthropometeasurements and actigraphy with
children). These methods were integrated at tha dallection and analysis stages.
Hypotheses were generated based on the resultstfiemualitative data, quantitative

data, and literature review (Chapters 2 and 3).

Setting and Participants
This section of the chapter will describe the rede#ocation, the study population and
recruitment strategy. Also discussed will be thming of the study, and the ethical

approval and funding sources.
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Study Location

The location for the study was Stockton-on-Tee®oasough in the Tees Valley in

North-East England, with a population of over 18D,0Since North-East England has
amongst the highest rates of childhood overweigh#sity in England (Crowther et al.,
2005), this is a good area for research involvibgsity. Table 4.1 shows the proportion
of overweight and obese children in regions in Bngdl for girls, the North-East

experiences the greatest overweight/ obesity ratang region, whilst for boys the

North East nears the greatest overweight/ obesig/mationally.

Table 4.1: Overweight and Obesity Prevalence in Chiren by Region, 2005-2007

Region
Overweight Yorkshire
or Obese | North | North & East West East South
(%) East | West | Humber | Midlands| Midlands | England| London| West
Boys 33 30 30 31 34 30 34 29
Girls 32 32 31 30 31 25 30 29

Data obtained from NHS Information Centre, 2009

Stockton-on-Tees is economically and socially dieer Fifteen percent of the
population live within the top 20% most afflueneas nationally, and 34% in the 20%
most deprived areas nationally (see Stockton Bdraliguncil). SES is associated with
both children’s sleep and risk of obesity (see @1ap), hence inclusion of diverse SES
groups was an important component of this investiga This study distinguished
between two groups of participants: economicalfjuaht and economically deprived;
accordingly, areas within Stockton-on-Tees werentified which are particularly
affluent and deprived, enabling inclusion of diwerSES groups from the same

geographic location.

The proportion of ethnic minority residents in $mn-on-Tees (2.8%) is smaller than
the national average (9.1%; based on the 2001 Gemsa Stockton Borough Council),
and the majority of BME residents are of Pakistaigin. The non-white population in
Stockton is more concentrated in certain wards,somde of these wards were selected
for the study to enable inclusion of BME famili@$e study aimed to recruit a sample
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of families who were representative of the areal so specific ethnic groups were
neither targeted nor excluded.

Within Stockton-on-Tees, | conducted the study atsery schools attached to
government-funded primary schools. All 3-year-ohdidren in England are entitled to
15 hours of free nursery education for 38 weekshefyear. This nursery education
includes school nurseries; at primary school nigsethis is arranged as either a
morning or afternoon session of nursery each dayefschool year. Since all 3-year-
old British children are entitled to a nursery gdree of charge at government-funded
primary school nurseries, characteristics of famsilattending these nurseries should be
representative of the surrounding area, rather tiestricted to specific groups (for
example fee-paying nurseries may be restrictecatoilies with higher incomes, and

work-place nurseries to families with employed pésg

Study Population and Inclusion Criteria

Participants were 3-year-old children and theirep&s or primary caregivers. Inclusion
criteria are shown in Figure 4.1. Preschool childneere the focus of the study, since
the sleep-obesity link is strongest for young aleiftg begins longitudinally at preschool
age, and obesity interventions should begin inyeatiiildhood (see Chapter 1).
Participation was limited to children aged 3 yeaasher than all preschool children, so
that age-related variation in children’s sleep @ethaviours would not influence the
findings. This study aimed to examine children’pital sleep patterns; any children
being medically treated for a sleep disorder wherefore excluded. To examine the
association of sleep with obesity, it was desirablenclude children with different

weight statuses; children were not excluded orb#ses of body composition.

Primary caregivers who participated with their dreih were required to be their parents
or legal guardians (throughout this thesis, primaayegivers who participated are
referred to as “parents”; this includes legal gusrd who were not biological parents).
Where children’s parents were separated, then #énenp with whom they spent the

most time participated in the study.
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Caregivers other than parents or legal guardiams g€kample childminders, nursery
staff, grandparents) did not participate, sincecsigally primary caregivers’ attitudes
and behaviours were the focus of this study. Fumibee, other caregivers may have
been unable to comment on all aspects of childrestéep, diet and activities,
particularly at nighttime, evenings or weekendsthiéy were not with the children
during these periods. A minimum age of 16 yearséwegivers was required to prevent
issues obtaining informed consent, and they wegeired to speak English well enough
to be interviewed in English and to complete aydiarwritten English. Some children
and their parents were excluded on the basis clenyistaff discretion; staff advised me
not to approach families when police or social &y were involved, parents were

experiencing mental illness, or for other reasons.

Figure 4.1: Inclusion Criteria for Children and Parents

Inclusion Criteria
[
[ |
Children Parents
[ [

[ | [ [ [ |
Age 3 No Age 16 Primary Command Staff
years medically years or caregiver of English discretion

treated sleep older or legal
disorder guardian

Recruitment of Participants

| identified government-funded primary schools wéiffiliated nursery schools in
Stockton-on-Tees by contacting the school admissegection of Stockton Borough
Council. Those in the pre-identified deprived arffluant areas were selected. |
contacted head-teachers of these schools by (s#erAppendix A: Information Letter
for Headteachers) and a follow-up phone call, form them of the study and ask for
their participation. In some cases the head-teaokferred me to the lead nursery
teacher. When teachers expressed interest in ipattiy, | visited them and explained
the study, its purpose, and what it would involReacticalities were discussed (such as
convenient timing in the school year and suitaldeations for interviewing and

anthropometric measuring). A member of nurseryfsteds required to read an
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information letter and sign a consent form on betadl the nursery before it

participated.

| attended each nursery daily for a period of 1¢hths. Parents were informed of the
study and introduced to me by nursery staff. Onbad attended the nursery for 1-2
weeks and had become familiar with the day-to-dayning and with the families
attending, then | began to approach parents opmsetitally as they brought their
children to and from nursery. | explained the stwdybally, and asked if they would
like to participate. Those who consented were requio read an information letter and

sign a consent form prior to participation (seeigl

| aimed to recruit 80 families with an equal distiion from deprived and affluent
areas. Similar numbers of nurseries in deprived afident areas were contacted, and
recruitment continued until the target number weeched in each area. With a national
obesity rate of 8% for boys and 11% for girls agegkars (Health Survey for England,
2008), a sample size of 80 was considered greatgbnimr children with diverse body
composition (including obese children) to be inédgdwhilst allowing good quality and
detailed investigation for each family. This was exploratory study and so power

calculations were not necessary.

Since nurseries and families within nurseries wamd sampled randomly, any
conclusions from the study should not be appliethtowhole population from which
the sample was drawn. However, the nurseries wadeeted to represent diverse areas
in Stockton-on-Tees, and no 3-year-old children #mr families were specifically
targeted or excluded, other than on the basis efirblusion criteria (see Figure 4.1).
Opportunistic, non-probability sampling such as ttén lead to the generation of new
hypotheses, and is a valid method for an exployattudy (Bryman, 2004).

Timing of the Study

| contacted schools in spring 2008, and attendetwertting nurseries to collect data
between May 2008 and June 2009. | attended eadenyum turn, for between 1-2
months each. Data collection over a calendar yeabled children’s behaviours to be

recorded across different seasons, preventingtsesam being skewed by seasonality.
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Nurseries in each area (deprived and affluent)qpated in both summer and winter,

so that each area was represented across the year.

Ethical Approval and Funding
Approval was gained from Durham University Anthrtqmy Department’'s ethics

committee. | received enhanced disclosure fromCitiminal Records Bureau.

Participation was on a voluntary basis, and pgaicis were aware that they were free
to withdraw at any time without suffering any negatconsequences. A member of
staff was required to read and sign a consent fonnbehalf of each nursery before
parents were approached (see Appendix B: Nurseng&a Form). The purpose of the
study, what it would involve and its intended pbisiuses were explained verbally to
parents. Parents were then required to read ammaten letter and complete and sign
a consent form prior to participation: a separatermation sheet was provided and
consent form required for each section of the stsolythat parents could opt out of
different sections (one for interviewing and diari@ne for anthropometrics; one for
actigraphy) (see Appendix C: Parent Information éééieand Appendix D: Parent

Consent Forms). Formal consent was not obtaineah fchildren, but they did not

participate unless they were happy to do so. Idagkeents whether they would consent
to me taking photographs of their children to uee d$cientific purposes (such as
presentations); | took photos only of children wdgsarents had provided written

consent.

All study materials were stored securely in accoogawith the Data Protection Act
1998, and participants were not identified by nameny formal documents. Once
parents had consented to participate, | assignesh th number which was used for
identification in study documents. Confidentialityas maintained, but parents were
informed prior to participation that this would beoken where legal obligations arose,
for example in cases of suspected child neglecbuse, or where information was

requested from court.
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The research was funded by a 1+3 joint studenfstopided by the ESRC and MRC. In
addition, a student fieldwork bursary awarded bg Biosocial Society contributed to

fieldwork expenses.

Thank You Gifts and Providing Feedback

| did not provide thank you gifts to parents orseries as an incentive to participate.
However, throughout the period | spent at eacheryrshelped staff and children with

daily tasks, for example setting up activities the children, taking the register,

distributing milk, and helping children with actids; | also undertook additional

voluntary work such as supervising on nursery tfipsthe theatre. | continued to

volunteer my help at each nursery upon completioth® data collection phase of the
study (for example supervising children on nurseports day, and attending a
pantomime production). Assisting staff where pdssgnsured that my presence was
not a burden. Furthermore, | believe that the egpee of participating was positive for

both parents and children. Many parents spontahea#sd that they enjoyed the

experience of participating. Children also enjoyediticipating and receiving stickers

(see below).

Continuing to regularly visit each nursery hasw#d me to maintain the good level of
rapport which | established with parents, childeedd nursery staff, and will enable
effective feedback of the results to all who p@ptated. | intend to provide a written
summary of the results and conclusions to all & tlurseries and families who
participated, and to explain these verbally whezquested. As well as being an
important component of the research, this is amattay of compensating participants
for their time. Parents and nursery staff were e&agehear about my research, and |
believe that feeding back the results will be @hfer way of improving their experience.

Logo

| named the study the SHINY study (Sleep Habitsyidingsters). | used this nhame to
refer to myself and the project when | approache&deries and parents. | created a logo
for the study (see Figure 4.2). This logo was usedall documents including

information sheets, consent forms, diaries, andrappmetric data collection sheets.
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Figure 4.2: The Study’s Logo

Sleep Habits IN Youngsters

Summary: Setting and Participants

Participants were 3-year-old children and theiepts (or primary caregivers), recruited
opportunistically from government-funded nurseriaas in Stockton-on-Tees, North-
East England. Deprived and affluent areas in Stwckin-Tees were identified for
inclusion in the study over a period of one yearitdh informed consent was obtained
from nursery schools and parents prior to particgpa and confidentiality and

anonymity were maintained.

Research Methods
This section of the chapter will present the metihogly. The research methods will be

described, and the advantages and disadvantagestoimethod will be discussed.

Methods Overview

This was an exploratory study, which aimed to itigase the research topic in detail,
identify themes, and generate hypotheses. | selediferent methods to explore
different aspects of the research aims as apptepisae Figure 4.3). Parents’ attitudes
and practices regarding their children’s sleept died activities, and their general
approaches to parenting, were explored with seractred interviews. Data regarding
children’s typical daily sleep patterns, food irdadnd activity levels were elicited with
diaries. Actigraphy was used to collect sleep-wd&ta for a subgroup of children, in
order to validate the sleep section of the diasrd assess the accuracy of parental
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reporting. Children’s body composition and obesgtatus were assessed with
anthropometric measurements.

Figure 4.3: Matching of Methods to the Aspect of th Research Question they Address

""""""""""""""" Parenting
: Validate
¢ Diaries (sleep :
. section)
) I Children’s
¥ Children’s Activity Children’s
S > IES;kde

The associatiol )
for exploration

Body Composition: Children’s Risk of Obesity

Qualitative and quantitative research methods werabined, and were integrated at
the data collection and data analysis stages (sémvbfor a discussion of mixed
methods research). The selection of research metimeditably involved a trade-off
between the validity, feasibility, acceptabilitydanost of different methods available;
those selected were the most appropriate for thdystesign and for exploratory
research. Future research to test the hypothesekimg from this study should employ

research methods appropriate for hypothesis-testing more rigorous statistical
analysis.

Preparation to Conduct Research

| conducted each stage of the research in itsedptiirom recruitment to data collection
and analysis; no additional research assistants imgolved. | conducted pilot work in
summer 2007 so that | was fully competent and demntfi in each method. | interviewed
five mothers, and confirmed that | was able to duwhd maintain a good level of
rapport, follow the interview plan, obtain an apmiate level of detail, and identify

interesting responses. | asked two parents to cam@ diary; on the basis of their
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entries and verbal feedback | refined its contentd dayout. | was trained in
anthropometric measuring by senior lecturer in @pgblogy and health and human
sciences, Dr Tessa Pollard, and practiced takirgsorements, including with a 3-year-
old child. My measurements were compared with thoke researcher who was
experienced in these techniques, and a good lelvelgceement was consistently
achieved. | was also trained in actigraphy: | pcact collecting and downloading
actigraphy data from myself and other people, dicig a 3-year-old child. Piloting
each of the methods with children aged 3 yearsvatidparents of 3-year-old children,
all in Stockton-on-Tees, confirmed that the methadse appropriate for the study
population, and that compliance could be gainedhfahildren of this age and their

parents.

Timeline of Methods

Once | had received written consent for a nursergarticipate, and a convenient time
had been arranged, then | attended the nurserydsaclor a period of 1-2 months. |
became immersed in daily activities, for exampleisamg the staff and spending time
with the children (see above). This helped me tobee familiar with the staff, children
and parents, and for them to become comfortable mi¢. | spoke to parents as they
brought their children to nursery and collectednhevhich further helped in gaining

their trust and building rapport.

Once | had been at each nursery for around 1-2 syddkegan to ask parents if they
would like to participate in the study. The reseamethods used and their ordering are
shown in Figure 4.4. All parents who participatesyén by being interviewed. At the

end of each interview, parents were given a diargamplete for 4 days and 5 nights.
At some point over the following week, childrentstliropometric measurements were
taken. A sub-group of children participated in #atigraphy phase of the study: they
wore actiwatches for the same period that theieqarcompleted the diary. | conducted
each stage of the research on nursery school pentisr each family, the process took
between 1 to 2 weeks to complete. (Note that parehb had multiple children were

asked to refer to their 3-year-old child specifigadluring interviews, and to only

document the sleep, activities and food intakéneirt3-year-old child in the diaries.)
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Figure 4.4: Timeline of Research Methods

Informed Conser Parents Children

Semi-structured
Interviews

Diaries Actigraphy
(4 days/ 5 nights + (Sub-group)

__________________

Anthropometrics

Completion

Interviews

Upon providing informed consent, parents were uisved regarding a typical day and
week for them and their child. The focus of intews was parents’ attitudes and
practices regarding their child’s sleep, diet amtivdies, and approaches towards

parenting in general.

Interviews were arranged to take place at a tinmveoient for each participant (usually

whilst children were at nursery, but sometimesuath time). They lasted between 40-

90 minutes each, according to the length of pgeici responses. They were conducted
in a private room in each nursery school. Onlydbesenting parent and | were present
at each interview, unless the parent had brougmesae else with them whom they

were happy to attend, for example another chil@ partner.

| had begun to build rapport with parents prioiiriterviewing them, by attending the
nursery each day. Interviews were relaxed and nmédr interviewing style was

sensitive, clear and gentle, following the criteofaa successful interviewer (Kvale,
1996). Supportive listening was followed, wherebymhintained eye contact and
confirmed my understanding of participants’ comrserdrbally and visually (Dickson-

Swift et al., 2007).
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Interviews were semi-structured; a list of topicsl @uestions was prepared in advance
(see Appendix E: Interview Guide), but the predsatent and wording were flexible,
and there was the possibility to expand on addiitopics raised during interviews and
to ask further questions in response to interestmijes. Although the wording was
not defined for each question, | asked all questiona non-leading manner. Questions
were open-ended where possible to allow parentsrioat their own responses. There
were no preconceived hypotheses to be tested émviatvs, and so semi-structured
interviews and open-ended questions allowed paréotsprovide unanticipated
responses and to spontaneously offer topics whare \werceived as important by them
rather than by me. The topics which | typically @slabout during interviews are shown

in Figure 4.5.

Since sleep, obesity and parenting vary with soeial demographic factors (see
Chapter 3), relevant information was also obtaidedng interviews, including family

composition, children’s birth order and numberibfisgs; children’s and parents’ dates
of birth; children’s ethnicity and health statugrgnts’ employment status; and the

number of people and rooms in the house.

Background information was also obtained regarditiger factors which are known to
influence 1) children’s sleep (including whetheildten sleep in their own bedroom or
a shared bedroom, 2) children’s risk of obesitgl(iding birthweight and duration of
breastfeeding), or 3) both (whether their child haBV in their bedroom) (see Chapter
3). In order to assess the presence of childrdespsproblems, parents were asked

whether they think their child has a problem witkep onset or night wakings.

A significant risk factor for obesity in childrewhich was not measured in this study, is
parental obesity (Reilly et al., 2005; Parsons let 2099). Although assessment of
parents’ weight and obesity status may have stnemgid the quantitative component of
this investigation, | did not feel that it was appriate to ask parents to report their
weight and height. It is sensitive information ahddid not want to upset the

interviewer-interviewee relationship, or for paretd feel uncomfortable. Furthermore,
body weight is often underestimated by adults; deample, a review of 34 studies
including women’s self-reported weight found thatall 34, women underestimated

their weight (Engstrom et al., 2003). Thereforekirag parents to self-report their
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inaccurateasures and

inaccurate

classifications of obesity status. This was an @gtbry study and so controlling for

parental obesity in statistical analyses was naicial; however, including this

significant childhood obesity risk factor couldestgthen future research into this topic.

Figure 4.5: Topics Discussed in Semi-Structured letrviews

Children’s typical sleep practices;
parents’ attitudes and intentions
regarding their children’s sleep

« Location, timing and quality of
sleep
* What parents consider a suitable
sleep location and suitable sleep
schedule for their child
 Description of a typical bedtime
routine (if there is one)
Importance attributed to sleep
Attitudes towards daytime sleep
Prioritisation of sleep in daily
schedule

Parents’ rules regarding sleep

Children’s typical diets; parents’
attitudes and practices regarding
food and drink intake

* What parents consider to be
suitable diets for their children

» Encouragement or restriction of
any foods, and if so what

» Parents’ attitudes towards childrerj
eating between mealtimes

» Mealtime practices, including
timing, location and who childrer
eat with

* Prioritisation of mealtimes in daily
schedules

Detailed descriptions, and parents’ attitudes amagtices

children’s activities and schedules

weekends

» Amount of child’s TV viewing

Typical daily and weekly activities, parents’ attles and practices regarding

* Any regular activity schedules, and if so what
» Encouragement or restriction of certain activities
» Parents’ attitudes towards children’s TV viewing

* Do parents dactivities with their childre

* What children do on a typical day when they areatotursery, and during the

14

Interviews were digitally recorded on a portablenolC Recorder. Despite the
possibility that interviewees may not speak aslyredgnen being tape recorded (Parker,
2000), there are advantages to recording intervighes natural limitations of memory
and intuitive glosses are corrected; investigatibmterviews can be more through; and

the data obtained can be reused in the light of tieeretical strategies (Heritage,
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1984). Digital recordings were required for the adanalysis stage, to categorise
participant responses once themes had been iéeh{gee below). Written notes were
also taken during interviews, which are valuablelitwhs to recordings (Bernard,
2002).

Limitations of interviews include interviewer efts¢c whereby participants’ responses
are influenced by characteristics of the interviessach as age, gender, ethnicity and
social background (Katz, 1942; Schuman & Convet9&;]1; Shuman & Presser, 1981).
Also, social desirability reporting can cause iniwvees to report what is considered
desirable rather than what is their reality. Inesrtb limit the risk of social desirability

bias, | became familiar to parents and built rappgrattending each nursery for at least
1-2 weeks before interviews took place, gained dhpport and recommendation of

trusted nursery staff, and was non-judgemental tdsventerviewees (Bryman, 2004).

The semi-structured interview design was more gppate than an unstructured
interview style because it enabled me to addresséime set of topics with all of the
participants, to identify common responses, andcotmpare responses between
participants. It was also more appropriate thatrictired interview style (in which the
same questions are asked in the same order t@ritipants), because more general
guestions associated with the semi-structured desiipwed participants to describe
their attitudes and opinions in their own wordsj émdiscuss what they perceived to be
relevant regarding their children’s sleep, diet aotlvities. Focus groups were another
method that | could have employed, to interviewesal participants together and
explore how parents discuss the topics as memiieasgomoup. | did not feel that this
method was appropriate for the exploration of par‘eattitudes and behaviours: | was
concerned that the reaching of a group consensuddwoask individual variation in
attitudes; participants would be more prone to esging socially desirable views when
in a group; and the topics of parenting and pacéiritt relationships could be personal

and cause parents discomfort in group discussidnsran, 2004).

The focus of interviews was parents’ attitudesentions and approaches to parenting,
for which interviewing was the most appropriate moet Interviews enabled parents to
discuss unusual behaviours which would not haven lvesll assessed by quantitative

methods (Beebe et al., 2006); however, intervievaeedikely to misreport behaviours,
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for example being unable to accurately rememberawehrs and their frequency
(Bernard, 2002). Combining interviews with diarytalahelped to overcome any
limitations in assessing children’s behaviours: theerviews provided a detailed
description of the reasons for parents’ practiceg #he intentions behind their
behaviours, whilst children’s sleep, food intakel activities themselves were assessed

quantitatively with diaries.

Diaries

At the end of each interview, | gave parents aydiar which to document their
children’s sleep, food intake and activities foddys and 5 nights (see Appendix F:
Diary). | showed the diary to parents, instructeent on how to complete it, and gave

them the opportunity to ask any questions about toofill it in.

Parents were assigned 2 week days and 2 weekesd3layeek nights and 2 weekend
nights) to complete the diary; a combination of kve@d weekend days/ nights was
important since schedules can vary across these @agn in children as young as 3-
years-old (Chapter 2). Diaries were intended toudwent typical days (not holidays,
special events, or when children were ill). The tnegnsecutive 4 days/5 nights
(including 2 weekend days/ nights) following théenview were selected for parents to
complete the diary, unless these were not typiegsdlf children were on holiday or
attending special events, were poorly, or theses adagre not representative of typical
days for any other reason, then the diary was ddlaynd the next available
consecutive typical 4 day/5 night period was selcParents were instructed that if
their children became ill during the diary perideen they should stop filling in the

diary, and resume it once they were well again.

Since | attended nursery each day, parents hadpibertunity to ask any questions and
to ask for clarification as they completed the gidrwas also able to remind parents
each day to fill it in, and to ask them if they wdrappy with what to do. Once the
diaries were completed, parents returned them tattlee nursery. Instructing parents
on how to complete the diary at the end of eadrwuew, and providing an opportunity
to ask questions each day helped to limit thethsk questions would be misinterpreted

or ignored, which is problematic when responsethéosame questions are compared
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between participants (Sobo & De Munck, 1998). Beatighe nursery every day to
remind parents to fill in and then return the diaralso minimised the risk that parents

would forget, or fail to return them.

Figure 4.6 shows the information which parents wasieed to document in the diaries.
Parental reporting suffers the possibility of rédaas; in order to minimise this risk,
parents were asked to document their children’sl fimbake and activities throughout
the day as they occurred and to enter sleep infismas soon as their children were

asleep.

Figure 4.6: Information Documented in the Diaries

SLEEP
* Times at which children got into bed, went to slegpke up for the day,
and got out of bed for the day
Timing and duration of night wakings
» Locations of sleep onset and sleep throughoutitjte (including any
changes in sleep location)
Timing and location of daytime sleep periods

Details of all occurrences of sleep, food and diimiake & relevant activities

FOOD & DRINK CONSUMED ACTIVITIES
e All foods and drinks consumed « Periods of active play, walking
by children, including during and other physical activitie$
mealtimes and for snacks e Television viewing and
* A brief description of each food computer use
and drink and their quantity * Time at which these activities
» Time of consumption began, and their duration

All children attended the nursery from which thegrevrecruited for either a morning or
afternoon session each week day. Parents wereeqoired to complete the diary for
periods when their children were at nursery, beeaals they would be unable to
accurately report their children’s behaviours dgrthese periods, and b) sleep, food
intake and activities were similar for all childrdaring these periods: all children were
prevented from sleeping at nursery, all childremeaedfered milk and one piece of fruit

per day, and all children spent the same amoutitnefin physical activity.
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If children attended other nurseries additionalty the one from which they were
recruited (for example a private nursery for thetref the day), then parents were
instructed to ask the nursery staff for the rel¢viamiormation so that they could

complete the diary. Similarly, if children spemhé& being cared for by other people (for
example grandparents), parents were asked to okthairrelevant information and

complete the diary for these periods, or to instather caregivers on how to complete
the diary on their behalf.

Parental reports of children’s sleep, eating antlviac have been implemented
successfully in previous studies investigating cchobesity risk factors (for example
Agras et al., 2004; Sekine et al., 2002b; Von Keesl., 2002). Regarding the sleep
section, comparisons between actigraphy and dailgral reports indicate that parents
are accurate reporters of children’s sleep-wakeeddes (Titotzky & Sadeh, 2001,
Sekine et al., 2002a). Although parents have beemodstrated to less accurately report
children’s sleep quality and night wakings (Tikotzk Sadeh, 2001), the focus of this
study was sleep duration rather than quality (seap&r 2). Parents may overestimate
their children’s sleep duration by reporting bedl aise times rather than sleep and
wake times (Sekine et al., 2002a): in this studgluding the times that children got
into and out of bed in addition to sleep and wajdinmnes in the diaries limited the risk
that parents would misinterpret sleep and wake touess Parents were clearly
instructed to document the time at which their digih went to sleep, even if this was
before they got into bed.

The sleep section of the diaries was validated natjaactigraphy in a subgroup of
children (see below). Other methods to assess shefjple polysomnography: this is
the gold-standard for sleep measurement, but itimpsactical for this study due to the
cost constraints and specialist training requirédrthermore, its requirement to be
conducted in a laboratory, with monitoring beingdarately obtrusive and bedtimes
being stipulated by examiners, suggests that diaaied actigraphy may be better
indicators of typical sleep habits in children (Beeet al., 2006). Similarly to

polysomnography, video monitoring of children’segideither in the participant’s home
or in the University Sleep Laboratory) would haweladed daytime naps, which are a
focus of this study (see Chapter 2). Further litrotes of video monitoring include that

the data analysis is time consuming and requiresréisearcher to judge when the
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participant is asleep, which can be difficult whinere is not a clear view of the
participant’s face and when the participant isdgyawake but still with eyes shut.

Actigraphy and diary report are less obtrusive méshcompared to polysomnography
and video monitoring, are able to assess sleep extended periods (including both
daytime and nighttime), and are cost-effective amdple to complete. Actigraphy is
favourably validated against polysomnography, andvas appropriate for use in a
subgroup of children in this study in order to gate the diaries and assess the accuracy
of parental reporting (see below). Diaries, vakdhby actigraphy, were therefore the
most appropriate method for assessing childrer@spsbpatterns for this study. These
methods improved on those used in previous studiesthe sleep-obesity link (see
Chapter 2): the parent report measure was validatemh objective measure, was used
over an extended period of time (rather than alsiggestion), clearly asked for sleep
and wake times (rather than bed and rise timeg), iaduded week and weekend
measures of sleep, and daytime in addition to tirgbtsleep. The sleep section of the
diaries was validated by an objective measurediagihy) because sleep was the main
focus of the investigation; similar validation dfet other sections of the diary (food
intake and activities) was not carried out becahsse variables were not the primary

focus of the study, and diary record was appropfiait the exploratory design.

Regarding the diet section of the diary, assesking intake in preschool children by
parental record is an established method for tberdeng of food and drinks consumed
during a specified time period (Serdula et al., DO@Atkin & Davies (2000) similarly
used a period of 4 consecutive days including ar8ay and a Sunday to assess diet
composition in preschool children. Although presahchildren’s food consumption is
highly variable from meal to meal, daily energyake is relatively constant: Birch et al.
(1991) found that for most preschoolers they sulidregh energy intake at one meal
was followed by low energy intake at the next. Simttake remains relatively stable
across days, assessing food intake over 4 daysmwes meal-to-meal variation, in

order to assess habitual daily food intake.

Other methods which could have been employed feesssng food intake are food
frequency questionnaires and 24-hour food recallejch enable more accurate

estimates of nutritional intake. Nutritional intakeuld also have been more accurately
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assessed using the diaries if parents had beed &skesigh and measure the portions
served to their children and any foods left ovenowdver, this would have been
intensive for participants and would likely havevlered the return rate of the diaries.
Besides, nutritional intake cannot be measured w@afibolute precision in free-living

populations using any method, and much of the dietdata on children is prone to

reporting error (Livingston et al., 2004). For garposes of this investigation, the diet
section of the diaries aimed to examine the typefoads habitually consumed by

children, rather than precise nutritional contdfdr this purpose, dietary record is
appropriate. Advantages of the food diary includeat information was recorded at
consumption, preventing recall bias or items bdorgotten (Serdula et al., 2001); this
is particularly important for preschool childrenhaveat small amounts of food at
frequent intervals. Parents were able to record fmog items, rather than being
restricted to pre-determined items in a list. Feimhore, food diaries could be combined
with the sleep and activity sections to form a Erajary, thereby reducing the number

of items given to parents, and minimising pareaffdrt required.

Diary record was also appropriate for estimatingdcén’s physical and sedentary
activities. Epstein et al. (2004) similarly usedddy diaries with parents of school
children (and children themselves) to documenofalhe children’s activities, including
physical activities and TV viewing. Comparisons hwéctivity monitors showed that
energy expenditures calculated from activity masitcand diary reports were
substantially correlated, leading the authors toctale that 4 day diary records are

appropriate for assessing children’s physical @& and TV viewing.

Regarding physical activity in particular, researshs found that parent-reported
measures of outdoor playtime in preschool chilgmnsignificantly correlated to direct
measures of physical activity, leading the authrssuggest that parent-report of
outdoor playtime may be a surrogate measure ofigddysctivity in preschoolers
(Burdette et al., 2004). Accordingly, in this studgyarents were explicitly asked to
document physical and outdoor playtime in the dmriAn alternative method for
assessing physical activity would have been agtivibnitors: however, this would not
more costly than parent-report, and it was not ipesso obtain accelerometers for this

study (different activity monitors would have beemeded in addition to the
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actiwatches, since physical activity is best asskdsy accelerometers worn on the
waist). Direct observation by researchers is amatiethod for objective assessment of
physical activity; however, this would not have hegmssible for 4 days, would have

been time-consuming and labour-intensive and wasfahe scope of this study.

Regarding TV viewing, parentally-completed diatese been shown to correlate well
with video observation of time preschool childrgreisd watching TV, with very small
absolute mean error times (Anderson et al., 198%refore, parental diary report is an

appropriate method for assessing preschool chikliév viewing.

Overall, parentally-completed diaries were appmtprifor assessing children’s sleep-
wake patterns, food intake, physical activity and viewing in this study. Although
other methods may have been able to measure edbless categories with increased
accuracy, diary report was appropriate for theaegeaims and the study design. Diary
report enabled all of the behaviours (sleep, foddkie and activities) to be recorded in
one document, which was more convenient and léessive for participants. Each of
the behaviours was measured over the same timedpevhich enabled correlations to
be assessed between children’s concurrent sleeg,iitake and activities. A length of

4 days and 5 nights has been used in previousestadisessing these variables, and is

an improvement on the majority of sleep-obesitylsts.

Actigraphy

A subgroup of children participated in actigraptwhich was used to validate the sleep
section of the diaries. Actiwatches are small wdilch devices which monitor
movement, and on the basis of duration and intergitmovement predict at which
periods the wearer was asleep. Actigraphy datanaysed using a scoring analysis
programme, whereby an algorithm is used to tramstativity data into sleep-wake
patterns (Sadeh et al., 1989, 1991, 1994).

Actigraphy was the method chosen to validate tlagiel since it is able to measure
sleep over extended periods (including daytime el ag nighttime), is not burdensome
for participants, and is cost-effective. This methas been validated to monitor sleep-

wake patterns with a high degree of accuracy (leams et al., 1999; Shinkoda et al.,
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1998); the algorithm identifies at what points fheticipant is awake and asleep with
high reliability, in 80-90% agreement with the gasl@ndard objective sleep measure,
whole-night polysomnography (Tzischinksy & Latz&006). Actigraphy has been
favourably validated against polysomnography foe us sleep studies with young
children in particular (Kushida et al., 2001), dvab been used in children as young as
3-years-old (Reilly et al., 2003a; So et al., 200%)e Actiwatcli Mini was selected for
this study: it is ultra light-weight and suitabte use in young children.

Since the aim of actigraphy was to validate thesksection of the diaries, participation
of a sub-group rather than the whole sample wasopppte. Limited availability of
actiwatches determined the size of the subgrougrdtivas one actiwatch available at
the start of the data collection period, and anteaél two became available for use
part way through the data collection year). Accogdio whether there was an actiwatch
currently available, at the end of an intervievhbwed parents the actiwatch, explained
its purpose, and asked whether they would likertlhildren to participate in the
actigraphy phase. When parents consented, | shdwveedctiwatch to their child and
explained that it was a special watch to measwee teep. | offered them a sticker
with the SHINY study logo on it for each night thhey kept it oh If children were
happy to wear it, they did so for the same periuat their diary was completed. A
period of 5 nights such as this has been establishensure reliability (Acebo et al.,
1999). Parents and children were instructed thatatttiwatch should be worn for the
whole period, including during the daytime, so ttzal sleep duration throughout each
day could be estimated. Parents were asked to dadusny times at which it was taken

off (although this was not necessary, since itiily fivaterproof).

! Attending each nursery daily for a period of 1-Bmhs helped me to establish and
maintain good relationships with participants, whidelieve strengthened my data. My
familiarity to parents and children, and recommeiodafrom nursery staff, were
beneficial in encouraging participation. Seeing thddren every day allowed me to
encourage those participating in the actigraphyselta keep the actiwatch on, and to
reward them with a sticker each day. Being famil@athe children also helped me to
gain their trust and compliance in being measure&das also able to effectively build
rapport with parents before commencing interviewingich may have led to improved
data. By visiting each nursery every day, | wag dblremind parents to fill in the diary
on the relevant days, and to answer any questiesslting in more complete diary data
and a higher return rate compared to if | had ttehded each day.
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Once the actiwatch was returned at the end of tdays night period, the data were
downloaded immediately onto the software so theduld provide a summary of the
results to parents. | explained the results vérlaadd also provided a written summary,
which parents were invariable interested in andpliap receive. Further analyses of

actigraphy data were performed at the end of tie ctzllection process.

Anthropometrics

At the end of each interview, | described the aspibmetric phase of the study, and
asked parents if they would like to provide condenttheir child to be measured. If
they provided informed consent, and children agréeeh measuring took place later

that week or the following week.

| took anthropometric measurements of the childmself, rather than asking parents
to report their children’s weight and height, sattany error resulting from different
people taking measurements would be eliminateds €habled more accurate weight
categorisation, since overweight prevalence ratas preschool children are
underestimated when weight and height are repdijedarents: a study of Dutch 4-
year-olds found that over 45% of overweight chifdeEcording to researcher-measured
BMI were missed when parent-reported BMI was us8dhéltens et al., 2007).
Carrying out measurements myself also enabled nmechode waist circumference and
skinfold thickness in addition to weight and height

Children were measured at nursery, in a quiet coofighe main room. They were

measured in the presence of a familiar adult (a bezraf nursery staff or a parent), and
multiple children were measured in one day so titvy could participate together. The
techniques were described to the children and thwege able to ask questions. |
demonstrated the calipers (for measuring skinfoidkhess) on myself, and children
were given the opportunity to have a practice measant taken on their hand, to
assure them that it is not painful. Only when theldcen were happy with the

techniques and agreed to be measured did | metteme They were offered a sticker
displaying the SHINY study logo if they competed af the measurements. The
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children were keen to receive a sticker: some odnlchsked if they could be measured
especially so that they could receive one

The measurements taken to assess body composidmn hveight and weight (so that
BMI could be calculated), waist circumference, authscapular and triceps skinfolds.
Waist circumference and subscapular skinfold theslsnassess central fat in particular.
Other methods to measure body composition werel g for use in this study due to
unsuitability for use with young children (for expl® underwater weighing), and
availability and cost (for example bioelectricalpetdance analysis, magnetic resonance
imaging and dual-energy X-ray absorptiometry). Theasurements selected for this
study were suggested by Eisenmann et al. (2006¢ tsuitable and safe for use in this

age group, and are cost-effective, non-invasive,rafatively simple to perform.

As described in Chapter 2, BMI is a widely used sue@ of obesity, which has been
used to assess body composition and weight statieivast majority of sleep-obesity
studies. BMI can be converted to standardised scarel used to categorise children as
normal weight, overweight or obese. Some sleepigbssidies have used the BMI cut
off points specified by Cole et al. (2000) (for exale Padez et al., 2009; Nixon et al.,
2008), and standardised BMI scores have also hemessfully implemented in sleep-
obesity research, including in British childrenngiUK reference data (Reilly et al.,
2005; for UK reference data see Cole et al. 1990is study similarly measured BMI
to assign children to waist status categories, wm®dl British reference data to convert

raw values into SD scores (see below).

Chapter 2 described the importance of other, minectdmeasures of fat mass and
abdominal obesity for health research, such astwarsumference and skinfold

thickness; therefore these measures were usedisnsthdy. Regarding skinfold

thickness, there are some potential reliability anduracy problems: small differences
in location of measurement can lead to differestits, and compressibility of the skin
and adipose tissue varies according to state ofakipa, size of the participant, and
between individuals (Lohman et al., 1988). Desthitse limitations, skinfold thickness

2 The same stickers were also a success in incsinivchildren to keep the actiwatch
on. | believe that designing the SHINY study logwl associated materials helped me
to improve the attractiveness of the study andain gompliance with the children.
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measures fat mass more sensitively than does Bil,has been used in children as
young as 3-years-old (Oken et al., 2007). (For aenmemmmprehensive discussion of

measures of obesity, see Chapter 2.)

Procedures for measuring height, weight, waistuorerence and skinfold thickness
were followed in accordance with the directions lmhman et al. (1988). Children
removed their shoes and heavy outer clothing. Hermgls measured to the nearest
0.1cm, using a stadiogram with a head bar, to dhgnhead along the Frankfurt plane
(Lohman et al., 1988). Electronic scales, placed drard surface, measured weight to
the nearest 0.1kg. For waist circumference measenenchildren lifted their t-shirts,
and non-tearing inelastic measuring tape was pl#agdhorizontally, at the narrowest
part of the torso (typically between the lowest @nd the iliac crest bones);
measurements were recorded to the nearest 0.1¢oep3rand subscapular skinfolds
were measured using Holtain calipers, to the ne&dsnm. For skinfold thickness,
intra-measurer error values have been determinecchwdictate the maximum
difference permitted between three measuremenentak each site in order for the
results to be reliable (Lohman et al., 1988); iftarror was exceeded, then | took an
entirely new set of measurements for that partidig that site. In order to reduce
intra-measurer error, three of each measurementakas, and the average calculated
(weight was taken only twice, since it was measwuisdg a digital machine). | recorded
measurements on a data sheet, on which participaeite identified anonymously,
using their participant number (see Appendix G:hhkapometric Data Sheet).

Mixed Methods Design

This study employed a mixed methods design, ingatptg both qualitative methods
(interviews) and quantitative methods (diaries,igaaphy, anthropometrics). Each
method was the most appropriate for the aspediefdesearch question which it was
applied to; therefore a combination of qualitatiwvel quantitative research methods was

most appropriate for exploring the topic as a whole

Using qualitative and quantitative methods to exmrdifferent aspects of the overall
research question is a useful technique for mixethods research (O’Cathain et al.,

2010). Health researchers anereasing using mixed methods research designee si
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they have the ability to generate new insights danmd et al., 2008). In this study,
methods were integrated during data collection amalysis. Qualitative methods were

used first, but qualitative and quantitative methaakre prioritised equally.

Mixing methods can overcome the limitations of indual methods, and each method
can contribute to the other (Barbour, 1999). Iis 8tudy, qualitative data contributed to
quantitative data by providing explanations for deburs and indentifying attitudes
and practices to be studied quantitatively; quatiie data contributed to qualitative
data by enabling statistical analyses, and progidimantitative measures of behaviours
to compare across qualitative descriptions. Herate Bpproaches were enhanced by
inclusion of the other, and contributed to the gatien of ideas that would not have
been possible with a single approach. The ovesa#tarch design offered the strength of
confirmatory statistical results from quantitatiemalyses, along with detailed and
explanatory descriptions from qualitative analy&esstro et al., 2010).

Some researchers argue that because qualitativeqaactitative research methods
derive from different traditions, with different pq@aches and values, their integration
is impossible (Kuhn, 1970). However, there is agreet amongst others that they are
not absolute nor mutually exclusive (Morgan et aDQ7). | aimed in this study to

demonstrate that the integration of qualitative gndntitative techniques is not only

possible, but enhances knowledge generation.

Summary: Research Methods

The research methods used were semi-structurexviewes and 4 day/5 night diaries
with parents, and anthropometric measurements ehitldren. A subgroup of children
participated in actigraphy, in order to validate tleep section of the diaries. These
different methods (including a mixture of quantitatand qualitative) were selected to
explore different aspects of the research topiomeg to their appropriateness, ability
to investigate the topic, validity, feasibility aratceptability. Qualitative methods
(interviews) investigated parents’ attitudes andcpces regarding their children’s
sleep, food intake and activities, and general @ggres to parenting; and quantitative

methods assessed children’s sleep, food intakesigdiyactivity and TV viewing over a
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typical 4 day/5 night period (diaries), and childszbody composition (anthropometric

measurements). Demographic information was alsairdd during interviews.

Data Analysis

This section of the chapter will describe the asialyf the data. Upon consenting to
participate, families were assigned a participaniier. | created a database in
Microsoft Office Excel 2003 and all data referrittgeach participant was entered into
the database under their participant number. Téa iarwhich their nursery was located
(affluent or deprived) was listed in the database] there were separate spreadsheets

for interview, diary, anthropometric and actigraptata.

Preparation of Diary Data

| entered raw data from the diaries into the spskadt, and performed calculations in
Microsoft Office Excel. Weekdays were considerednigiay-Friday (inclusive), and
week nights were considered Sunday-Thursday niglieekend days were considered

Saturday-Sunday, and weekend nights were considiergaly- Saturday nights.

a) Sleep

For each child, nighttime sleep duration for eagfhinwas calculated by subtracting

sleep start time from wake up time. Sleep onsehtat was calculated for each night by
subtracting the time children got into bed fromegplestart time. Since sleep onset time
assumes that children fell asleep in bed, wherkelreim fell asleep outside of bed and
were taken to bed once they were asleep, | did¢alotlate sleep onset latency. Where
children fell asleep on the sofa at least one nighis was documented in the

spreadsheet.

Separate means were calculated for each child ®ekwand weekend nights for
bedtime, sleep start time, wake up time, get uge)rtime, sleep onset latency (except
for children who did not fall asleep in a bed eveight), and nighttime sleep duration.
The amount of time that children slept during tlae dnapping) was totalled for each
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day. Weekday and weekend day means were calculatathp duration; these were
combined with week night and weekend night meaepsl@urations respectively, to

produce mean total daily sleep durations (per 2#4)dor week and weekend periods.

The range between the earliest and latest docunhdrgdtime for each child was
calculated by subtracting the earliest bedtime ftbm latest bedtime. The duration of
night wakings was totalled per night for each chifdhere were no night wakings then

the duration was entered as O minutes.

b) Food Intake

Foods were grouped for analysis. Food groups weseed prior to data collection and
analysis, in consultation with professor of humatrition, Carolyn Summerbell. Food
groups were chosen and created which are assoevdtedisk of obesity, since risk of
obesity was the focus of the diet section of thislg (see Chapter 3): these were fruit
and vegetables (negatively associated with ris&hafsity), and pre-prepared foods and
sweets (positively associated with risk of obesity)e foods included in each group are

shown in Table 4.2.

Table 4.2: Food Groups and the Foods Included in Ed Group

Food Group Foods included
Fruit

Fruit & Vegetables | Salad
Vegetables
Crisps

Chips

Fish Fingers
Chicken Nuggets
Pre-Prepared Foods| Pastries

Pies

Pizza
Sausage Rolls
Fast Food
Biscuits
Sweets
Sweets Cakes

Lollies

Tart

Chocolate
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Since consumption of carbonated drinks is alsocatsal with risk of obesity, whether
children consumed any carbonated drinks or not a@ered into the spreadsheet
(categorised as at least one carbonated drink dexien in the diary versus no

carbonated drinks documented).

Grouping foods into broad categories in this mansea technique undertaken by
nutritionists, and similar groups to the ones lated have been used in previous
research. For example, a combined fruit and ve@geoup has been used in analyses
of weight gain (Sammel et al., 2003; Halkjaer et 2004). | included all kinds of fruit
and fresh vegetables in this group, in accordarite Schulz et al.’s (2002) categories;
chips and fruit juice were not included (consistetih the categories used by Field et
al., 2003).

Combining sweet foods into a single category isseiant with studies by Sammel et
al. (2003) (whose “sweets” category included dassard candy); Halkjaer et al. (2004)
(who had a cakes and chocolate category); and Patkal. (1997) (who designed a
combined “sweet” category). In North et al’s (2Dp08tudy of preschoolers,
consumption of the following food types were caated together: chips, burgers, pies,
pastries, crisps, takeaway meals, and pizza. | swdlthese foods into a pre-prepared
category, and included other high fat, pre-prepdoeds. Other studies have similarly
included food groups based on foods high in fatésample Sammel et al., 2003).

For each of the food groups, the number of servaigeods in that group was totalled
for each child for each day. All servings of thievant foods were included; if the same
food was entered multiple times in a day then tivese considered separate servings.
Within a single serving, no account was taken ef gnantity of food, the size of the
serving, or the amount of food that was left ovgr dnildren. Examination of the
nutritional content of the foods consumed was duhe scope of this study; of interest
were the types of foods commonly consumed by adiidand any variation in the types

of foods different children received.

For each child, the mean daily number of serviggsetich food group was calculated.
Some parents described their children eating treatspecial foods at weekends, and

this sometimes included Friday evenings. It wasetloee not appropriate to calculate
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separate means for week and weekend days, sintefesad consumed on Friday
evenings would be incorrectly assigned to weekdayisgs. It was not possible to
determine cut off points on Friday evenings to adle foods to week or weekend
categories, hence means across all 4 days wenrdatalt, rather than separate week and
weekend means. Since all parents completed thg fiin2 week and 2 weekend days,
any discrepancies between week and weekend foakleins expected to be consistent

between children.

Parents were not asked to specify whether foods served at mealtimes or as snacks
in the diaries; rather they listed all food andnldls consumed, and timing of
consumption. Where mealtimes were obvious in tleies (by judging the amount,
combination and timing of foods served), then theetof the evening meal was entered
into the spreadsheet. Mean time of consumptiom@fetvening meal was calculated for
week days and weekend days. Where distinct meatmege not obvious (for example
small amounts of food were documented in the diayuently throughout the day, and
there were no distinct meals) then this was natethé spreadsheet. A particular note

was made when there was at least one day wherbvwious breakfast was documented.

c) Activities

Time spent in each of the physical activities sjttiin the diaries (active play and
walking) was totalled for each day for each childne children spent shopping was
included in the walking category, since childrerrevassumed to have been walking at
the shops (I observed that the majority of childvealked to nursery; and no parents
discussed the regular use of buggies during ireersj. Additional activities which
were assumed to be physically active (such as dgnéootball, biking, going to the
park) were totalled as a separate physical ads/itategory. Weekday and weekend
day means were calculated for the time spent ih ed¢he physical activities (active
play, walking, additional physical activities). Dadurations of each of these were also
totalled, and weekday and weekend day means wécalatad for overall physical

activity.

Time spent watching TV and using a computer wetialenl for each child for each day,

and weekday and weekend day means were calculsitbére TV viewing was
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documented as co-occurring with another activity @xample parents entered “TV”
and “jigsaw” as occurring at the same time), or iehgarents wrote in the diary that the

TV was on in the background, then it was includetbtal daily TV viewing duration.

The latest time at which each child stopped watghiN each day was calculated by
adding the duration of the day’s last documentedvi@iving to the time at which it
began (for example, if the last time a child watti®/ for the day was at 18:00, for 30
minutes, then their end TV viewing time for thaydeas 18:30). For each participant,
the latest TV viewing times for all 4 days were mx@ed, and the latest of these times

was identified, resulting in an overall latest Twing time variable for each child.

Preparation of Actigraphy Data

Actiwatch data were downloaded into the softwareoeding to the user manual. For
each night that the actiwatch was worn, the tinteghéch children got into bed and got
up for the day were entered into the software (azichented in the diaries). Where no
bedtime was reported in the diary, or the diaryadatéd that children fell asleep prior to
getting into bed, then a ‘false’ bedtime of 18:08sventered into the software. A time of
18:00 was selected because it was earlier thaaahiest bedtime reported in all of the
diaries. Similarly, where the time at which childrgot out of bed was not reported then
a ‘false’ get up time of 09:00 was entered, whicdswater than the sample mean get up
time, and late enough for wake up time to be catedl. The algorithm calculated
nighttime sleep-wake variables: these includedpsiktart time, wake up time, number
of wakes after sleep onset, and sleep efficienéynt®rest were sleep start and wake up
times, for direct comparison with diary estimatels steep and wake up times.
Actigraphy scores of sleep efficiency were not exen since sleep quantity, rather
than quality, has a more robust association wifldi@n’s risk of obesity, and was the

focus of this investigation (Chapter 2).

The actigraphy software has a nap analysis progenmmorder to assess children’s
daily nap durations, rise times and bedtimes wernered again into this analysis
programme. The algorithm estimated the duratioh ¢hddren were asleep during the
day after they had got out of bed in the morning] aefore they went to bed in the

evening, for comparison with diary estimates oftoag nap duration.

120



Chapter 4: Methods

For each participant | examined the actigraphy- diady-derived sleep onset times,
wake up times and daily nap durations to checldiecrepancies: if large discrepancies
had been found then | would have had the oppostunitask parents for clarification

(however this was not necessary because no lasgeegancies were identified).

Preparation of Anthropometric Data

Means were calculated for each child for heightjgiMg waist circumference, and
triceps and subscapular skinfold thicknesses. BM$ walculated using the equation
weight/height (kg/n). Children were categorised as being ideal weighérweight or
obese, according to BMI cut-off values for overwignd obesity specific for sex and

6-month age bands, which are widely used in obesgigarch (Cole et al., 2000).

SD scores were calculated for BMI and waist cireenafice using British 1990

reference data (Cole et al., 1990), and for tricaps subscapular skinfold thicknesses
using WHO 2006 reference data (WHO, 2006). Theidriteference dataset was used
in the ALSPAC study (Reilly et al., 2005); Britisaference data was not available for

skinfold thickness, and so international refereth@ were used.

Although measures of skinfold thickness can be eded into estimates of body fat
percentage (Law et al., 1992), this estimate i®dams skinfold measurements at just
two sites, and it does not take into consideragittmic, gender and other differences in
body composition (Duncan et al., 2004). Therefarethis study, direct measures of

skinfold thickness were used, rather than deritonates of body fat percentage.

Table 4.3 summarises the variables which were dérixom the diaries, actigraphy and

anthropometrics.
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Table 4.3: Diary, Actigraphy and Anthropometric Variables which were Derived for Analyses

Variable

Type of Data

How it was Derived (continuous), or Codes (categ)i

Bedtime

Week and weekend mean

s  Time at which gaildnto bed (hh:mm)

Range in bedtimes

Single value across all d

ays stasdtime of all days minus earliest bedtime bdays (mins)

Sleep start time

Week and weekend means

Time ghvehild fell asleep for the night (hh:mm)

Sleep onset time
(for comparison with actigraphy)

Mean of all nights, and for
third night only

Time at which child fell asleep for the night (himn(only for children who
completed actigraphy)

Wake up time

Week and weekend meatr

ns  Time at whidth woke up for the day (hh:mm)

Wake up time
(for comparison with actigraphy)

Mean of all nights, and for
third night only

Time at which child woke up for the day (hh:mm)Igofor children who
completed actigraphy)

Get up time

Week and weekend meatr

1s  Time at whiibdh gbt out of bed for the day (hh:mm)

Sleep onset latency

Week and weekend mea

Sleep start time minus bedtime (mins) (excludekldm who fell asleep before
agetting into bed)

Nighttime sleep duration

Week and weekend meg

ns ewpkime minus sleep start time (hh:mm)

Daily nap duration

Week and weekend mea

ns  Totatihm of all naps per day (mins) (for whole sampled for nappers only)

Daily nap duration
(for comparison with actigraphy)

Mean of all days

Total duration of all naps per day (mins) (only éwildren who completed
actigraphy)

Location of naps

Categorical

Bedroom, buggy, c¢aind room

Time of the evening meal

Week and weekend mea

AN

@ | Total daily sleep duration Week and weekend meansighttime sleep duration plus daily nap duration:ifm)

% Total duration of all night wakings per night (mirffor whole sample, and for
< | Duration of night wakings Mean of all days children who woke only)

& | Sleep onset location Categorical Own bed, parbath' sofa, another house

a Falling asleep on the sofa Categorical Sleep dosation was the sofa for at least one night, onfmnights

o | Daily servings of fruit &

< | vegetables Daily mean Total number of servingswf iind vegetables per day

£ | Daily servings of pre-prepared Daily mean Total bemof servings of pre-prepared foods per day

g | Daily servings of sweets Daily mean Total numbesarivings of sweets per day

2 | Consumption of carbonated Child consumed at least one carbonated drink dvediary period, or no
s | drinks Categorical carbonated drinks

g

atmdnich the evening meal was consumed (hh:mm)

3 distinct meals each day

Categorical

Child congslighdistinct meals each day, or did not
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Table 4.3 continued

Variable Type of Data How it was Derived (continuous), or Codes (categ)i
Active play Week and weekend means  Total duratfall @pisodes listed as active play per day (mins)
Walking Week and weekend meang  Total durationlaf@sodes listed as walking or shopping per dapgn

Physical activities

Week and weekend mea

Total duration of all episodes of other activitteemed to be physically active p
pslay (including swimming, dancing, football) (mins)

Anthropometrics

.§ Total physical activity Week and weekend meaps  Goetbtotal duration of active play, walking, ploaliactivities per day (mins
% Computer use Week and weekend means  Total dumattimhepisodes listed as computer per day (mins)
< | TV viewing Week and weekend meang  Total duratioallofpisodes listed as watching TV per day (mins)
% Latest time at which child stopped watching TV bidays (latest TV viewing
A | Latest TV viewing time Single value across all dgyspisode plus duration) (hh:mm)
- Mean of all nights,
S | Sleep onset time and for third night only Time at which child fell asleep for the night (himn
g Mean of all nights,
B | Wake up time and for third night only Time at which child woke up for the day (hh:mm)
< Daily nap duration Mean of all days Total duratarall naps per day (mins)
Height Mean of 3 measurements Cm
Weight Mean of 2 measurements Kg
BMI Single value Mean weight/mean height2
Weight status Categorical Ideal weight, overweigbgse (according to BMI cut-off values, Cole e28l00)

Waist circumference

Mean of 3 measurement

5 Cm

Triceps skinfold thickness

Mean of 3 measurement

S m M

Subscapular skinfold thickness

Mean of 3 measurésmen

Mm

BMI SD score

Calculated from mean

SD score usintisBr1990 reference data (Cole et al., 1990)

Waist circumference SD score

Calculated from mean

D s&®re using British 1990 reference data (Cold.ef1990)

Triceps skinfold SD score

Calculated from mean

8@resusing WHO 2006 reference data (WHO, 2006)

Subscapular skinfold SD score

Calculated from mean

SD score using WHO 2006 reference data (WHO, 2006)
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Preparation of Interview Data
Demographic information provided by parents durimigrviews was entered into the
spreadsheet directly, or following basic calculasi@r categorisation: see Table 4.4 for

the variables which were derived.

Table 4.4: Background Information Variables which were Derived from Interview Data

Type of How it was Derived (continuous), or
Variable Data Codes (categorical)
Affluent or deprived (according to the nursery
SES Categorical from which family was recruited)
Child's age Continuougs Date of interview minus ddtbirth (months)
Parent's age Continuous Date of interview minus dabirth (years)
Child's gender Categorical Male or female

Child's ethnicity Categorical White British or BME

Both biological parents (plus grandparents),
Family mother only (plus grandparents), mother and
composition Categoricall social father (plus grandparents)

Child's birth order | Continuous First born, secondhbthird born...

Child's number of

siblings Continuoug None, 1, 2...
Sunset time minus sunrise time in Stockton-gn-
Daylength on day Tees (obtained from Royal Observatory
§ | of interview Continuous| Edinburgh)
% | Child's birthweight | Categorical Low (<5Ib80z), naim
€ | Child's
2 | breastfeeding
5 | duration Categorical] Not at all, <1 month, 1 moothonger
S | Mother's
© | employment status| Categorical| Employed, not employed
%’ Father's
& | employment status| Categorical| Employed, not employed
» | Number of people Number of people living in the house/ numbef
% per bedroom Continuous| of bedrooms
'S | Frequency of
g staying overnight in Less than monthly, once per month, once pe

other households | Categorical| fortnight, once or more per week

Information regarding children’s sleep, diet andivéites was coded into categorical
variables according to participant responses. Rigguparents’ attitudes and practices,
during interviews and upon listening to the audioordings, | identified themes which
arose frequently and which were of particular ieser This process of generating
themes by discovering which concepts are simildigcussed by participants when
discussing a topic is termed grounded theory (Ce#s®007). Themes were explored

by examining parents’ descriptions, and using thEm@ontent analysis, which is a
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process for encoding qualitative information an@lgipg statistical analysis (Boyatzis,
1998). A coding system was devised so that thenoes the interviews, and participant
responses, could be systematically coded into ¢isdode categories. Relevant
behaviours were documented in the coding spreatjstieg parents were assigned to
particular categories for a range of behaviourgoating to their responses. This
guantifying of qualitative data (Sandelowski, 200f)abled statistical analysis of
qualitative data: this method has been used tot ggffact in healthcare research
(O’Cathain et al., 2010).

The coding system was approved by professor ofrapthogy and director of the
parent-infant sleep lab, Helen Ball, who is fanmikéth the technique. An independent
researcher who is experienced in sleep researdn pvigsschool children and their
parents (Meg Newark) coded the first two intervi@eghat the coding system could be
verified. Meg and | agreed on 85% of the responaed, reliability achieved a Kappa
score of 0.71, indicating that there was substhateeement beyond chance (McGinn
et al., 2004). Discrepancies were discussed, amadting system was clarified. Once
the coding system had been finalised, | listenedh® audio recordings of each
interview in turn and coded responses into theasjsigeet.

The coding system was devised after conductingliatehing to the interviews, once

key topics and themes had been identified (so ulccbe decided what variables to
code), and the range of participant responses wawik (so the codes for each variable
could be devised). This list of codes is not extimessince it was not possible to code
everything that was discussed in the interviewthiera the coding system included what
| felt to be the most salient themes and partidipasponses having conducted and

listened to all of the interviews.

Table 4.5 shows the topics which were coded, anidhware explained and described
throughout Chapters 6 and 7. (Some further codes devised which were not used in
further analyses since they were deemed to bes&®&nt, or because data was missing
for a large proportion of participants: see Appe&nél for these codes and their
frequencies). Extracts from the interviews will iged throughout Chapters 6 and 7 to
present parents’ attitudes and opinions in thein avords, and to illustrate the codes

which were devised.
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Table 4.5: Sleep, Diet and Activity Information Varables which were Derived from

Interview Data

Variable

Codes

Interviews: Sleep

Child's usual sleep location

Own bedroom, shared bedroom with siblings (shars
or own bed), shared bedroom with parents (shared
own bed), other

9%
o

or

Parent-reported child problems
with sleep onset

sleep onset

Parent does or does not think child has problertts wi

Parent-reported child problems
with night wakings

night wakings

Parent does or does not think child has problertis wi

Reasons why sleep is importance

Reasons reported by parents for the importance of
sufficient sleep, and their frequency

Sleep advice

Did parents receive advice about clelelp, by whom

Regularity of child's bedtime

Always the same except for rare occasions, usthadly
same can be later sometimes, no set time

Reasons why regular bedtimes ar
important

e
Reasons reported by parents and thejuérecy

Bedtime routine

Components reported by parentslaidfrequency

How child wakes in the morning

Wakes self, wokerstpfings, woken by parents

Parent's opinion about child
napping

Try to prevent, allow if child prefers, encourage
napping, unable to answer because child does nut
naps

wa

Parents' attitude to child sharing
their bed

Try to prevent, or allow, and reasons

Frequency of child sleeping in
parents' bed

Regularly (at least weekly) or rarely (less tharekiy)

Interviews: Diet and mealtimes

No concern, child is fussy but parent not concerneq
would like their child to eat more of something,uich

Parental concern about child's dietlike their child to eat less of something

Parental concern about quantity af No concern, concerned their child eats too little,

child's food

concerned their child eats too much

Restriction of food types by paren

No food types restricted, everything allowed in
tsnoderation, some foods restricted

Child choice of meals

No choice, some choice, taose anything

Child access to food

Cannot reach food, can reach fruit only, can redich
food

Frequency of supper consumptior

Less than weekbwalays a week, most days

Frequency of breakfast
consumption

Child eats breakfast every day, child sometimes
refuses to eat it, parent does not provide bretikfas
every day

Regularity of mealtimes

Parent keeps regular meal times, meal times are
regular due to circumstance, no set meal times

Usual meal location

Kitchen or dining room table, living room tablefao
floor, standing, kitchen worktop

Interviews: Activities

TV in child's bedroom

Yes or no

Parental restriction of child's TV
viewing

Amount is restricted, would be restricted if child
wanted to watch more, TV is not restricted

Encouragement of child activities

Weekly child-centred activities, or no weekly child
centred activities

Encouragement of child to be fit
& active

Parent did or did not spontaneously disa¢hss

Do parents encourage reading or
flash cards

Parent did or did not spontaneoushudisthis
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Analysis Plan

Qualitative interview data were described and aselythroughout the process of data
collection and analysis. These qualitative dataevedrle to explain and complement the
quantitative data as it was analysed.

To begin the quantitative analyses, some initialyses were performed (presented in
Chapter 5). Actigraphy-derived sleep and wake tiare$ nap durations were compared
to diary-derived estimates in order to assess #ielity of the diaries. Then, possible
variation in children’s behaviours associated withys of the week (week and
weekend), daylength, and nursery schedule (moromgfternoon) was assessed, in
order to evaluate whether further analyses shouwdoumt for such variation.
Correlations were assessed between children’s siegjpody composition.

Following these initial analyses, the main quatititaanalyses were performed. Data
analysis followed this format: for each topic inrtysleep, food intake and activities),

1) quantitative data from the diaries were analy2¢dssociations of quantitative data
from the diaries with ethnicity, SES, and anthroptnc data were examined, 3)

qualitative information from the interviews was &qed, and themes and categories
were created, 4) associations between the datatfiermterviews and the diaries were
assessed.

Once this process had been completed for sleem fotake and activities, then
associations were examined between the quantitalizey data for each of these
categories. The themes and categories which werelajeed from the interview data,
and demographic variables, were incorporated infdyaes as appropriate.

Statistical Analyses

All statistical analyses were performed in SPSSiver15.0. Descriptive analyses were
performed, followed by associations amongst vaegblFor continuous variables,
histograms were visualised so that variables cddassigned as normally or non-

normally distributed. Correlations between normaligtributed continuous variables
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were analysed using Pearson’s r, and correlatiodsiding non-normally distributed

continuous variables were analysed using Spearnran’s

To examine variation in continuous variables betwieo groups, independent t-tests
(for normally distributed continuous variables) akiénn-Whitney U tests (for non-
normally distributed continuous variables) weref@@ned. Associations of continuous
variables with categorical data were assessed ontrway ANOVA (for normally
distributed continuous variables) and Kruskal VWaléists (for non-normally distributed
continuous variables). Associations between categjovariables were assessed with
chi-square tests. Chi-square was not performed evi282 or more of cells had
expected count less than 5. Where statistical &dsmts are presented in the following
chapters, the types of test used for analyses faversin the tables. For normally
distributed continuous data, means and standartens are shown in results tables;
for non-normally continuous distributed data, mediand ranges are shown in results

tables.

Power calculations were not performed, and so trength of associations and the
power to detect differences in the sample cannaddiermined; however, associations
were considered statistically significant if $.05. Where multiple correlations are
carried out in the same dataset, as in this stitidly,jmportant to be circumspect about
significant correlations, which may arise falselyedto the number of correlations
performed. However, it was not necessary to stediby control for this in the current

exploratory study since it did not aim to test sfiecypotheses. The exploratory
design also prevented post hoc tests from beingssecy. Trends in the data were
examined, and hypotheses were generated, to kel testh more rigorous statistical

techniques in future studies.

Missing Data

Where themes did not arise and specific topics wetediscussed during interviews,
then the relevant category was left blank on théingp spreadsheet. Responses were
only coded if they were explicitly discussed sitlce absence of a particular response
did not mean that it was not applicable to a pgdict, just that it was not

spontaneously discussed. Participants with somsimgisiata were not excluded from
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all analyses, but were excluded only from analyseslving the variables for which
data was missing. Similarly, parents who did noumre the diaries were not excluded
from analyses altogether, but were excluded frdraralyses involving diary variables.

Children who were not measured were excluded fimrelevant analyses only.

Where parents returned a partially-completed didngy,days which had been completed
fully were entered. For food intake and activitytajadaily servings and durations,
respectively, were only entered into the spreadsifedata for the full day was

available. Where the sleep section was completepanehts had not documented any
naps, then nap duration was assumed to be zeroreWisrents documented that
children had had a nap, but its duration was notideented, then nap duration and total

daily sleep duration were left blank for that day.

Some variables could only be included for partinigafor which full diary data were
available. For example, children were only classifas not consuming any carbonated
drinks or as not falling asleep on the sofa on @igit if data were available for every
day or night. For other sleep and activity variableeek and weekend means were
calculated when at least one week and weekend valgevailable, respectively. Daily
means for food intake were calculated when fuladat at least one day was available.
Calculating means for incomplete diaries in thisywdad not affect the distribution of
variables in the dataset: | compared this datasatdataset where only participants with
fully complete diary data were included, and minfmand maximum values, means
and medians were similar. Correlations within tiatadet were also similar (the same
variables were significantly correlated togetheFherefore participants with some
missing data were included in analyses where plessi®esults tables include the

number of participants (n) being included in anesys

Summary: Data Analysis

Interview data were analysed qualitatively throughoFor quantitative analyses,
interviewee responses were coded into categoraesicBalculations were performed on
diary, actigraphy and anthropometric data to predonean values for sleep variables,
activity durations and body composition measuresds were grouped into categories.

Descriptive analyses and associations amongstblesiavere calculated in SPSS.
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Chapter 4 Summary: Methods

This chapter described the research design andod@tigy. This was an exploratory
study to investigate the topic without any expliekpectations, and to generate
hypotheses for future research. Participants wereaB-old children and their parents,
recruited non-randomly from government-funded nyrsehools in both deprived and

affluent areas in Stockton-on-Tees.

Considering their appropriateness, feasibility andeptability, different methods were
selected to explore different aspects of the rebequestion. A mixed methods design
was used to enable enhanced understanding of phe tQualitative methods (semi-
structured interviews) investigated parents’ adiés and practices regarding their
children’s sleep, food intake and activities, anegheral approaches to parenting.
Quantitative methods (diaries and anthropometri@asueements) assessed children’s
sleep, food intake, physical activity and TV viegiover a typical 4 day/5 night period,
and children’s body composition. A subgroup of dteh participated in actigraphy in

order to validate the sleep section of the diaries.
The next chapter will describe the final sampleluding the number of participating

nurseries and families, and demographic charatiteyisf the children and their parents.

It will also present some initial analyses.
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Initial Analyses

This chapter will describe the final sample, présame initial analyses in preparation
for the main data analyses, and examine assocsatibsleep with body composition.
Regarding participant characteristics, the chapitra) report the participation rate of
nurseries and families, b) describe participant agnaphics, and c) describe children’s
body composition and prevalence of overweight amekity. Regarding initial analyses,
this chapter will inform further analyses by d) esmsing the accuracy of parental
reporting by comparison with actigraphy (to assedsether further analyses can
consider parental diary reports to be reliable)d &) considering variability in
children’s typical sleep, food intake and activitjcluding weekly and seasonal
variation (in order to incorporate any systematiiation such as weekly or seasonal
variation in children’s behaviours into further &s&s). Finally, this chapter will f)
examine correlations of children’s sleep with badynposition, addressing secondary

aims one and two.

Participants and Participation Rate
This section of the chapter will report the numinérnursery schools which were
contacted and which patrticipated; and the numbepanénts and children who were

approached and who patrticipated in each stageeddttidy.

Nursery School Participation Rate

Within the two selected areas in Stockton-on-Tekpijved and affluent), 14 state-

funded primary schools with affiliated nursery solsowere identified. The head-

teachers of these schools were contacted by Iéd®@me head-teachers or nursery
teachers responded directly to the letter, andretivere contacted by phone following

the letter. The responses of the contacted nuss#rgyols are shown in Figure 5.1.
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Figure 5.1: Response Rate for the Nursery School@tacted

14 Nurseries Contacted (8 in Deprived Areas; 6 fifu&nt Areas)
I
[ |
8 Nurseries Interested in 6 Nurseries Not Interested in
Participating Participating
[ l | [ l |
5 Nurseries 3 Nurseries 4 Nurseries 2 Nurseries
Participated Interested but Expressed a Did Not
(3 in Deprived Too Busy to Lack of Respond
Areas; 2 in Participate Interest in
Affluent Participating
Areas)
(Response Rate
36%)

Five nursery schools agreed to participate, withilar response rates in deprived (38%)

and affluent (33%) areas.

Family Participation Rate
Across the 5 nursery schools which participatedrehwere a total of 162 3-year-old
children registered. Parents of 133 children weked to participate, and a total of 109

consented to participate. The responses of thefzaaee shown in Figure 5.2.

Of the parents asked to participate, more than 80%sented. Response rates were
similar across deprived and affluent areas, anevdet parents of BME and white
British children who were eligible to participatelowever, more BME than white
British families were ineligible, due to inabilitp conduct an interview in English, and
so the number of BME families who were asked tdigipate was disproportionately

small.

Although the study aimed to recruit 80 familiessthumber was reached ahead of the
predicted end date for data collection. Rather tbading data collection once 80

families had participated, all eligible families neeasked to participate in each nursery
and data collection ended once all of the consgngarents in each nursery had

participated.
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Figure 5.2: Response Rate for Parents at the NursgiSchools

162 3-year-old Children at the Nurseries

133 Parents Asked to Participate

29 Parents Not Asked to

109 Families Participated
(Total Response Rate 82%)

(60 in Deprived AreasResponse Rate 81%
49 in Affluent AreasRResponse Rate 83%

(14 BME (Response Rate 83%
95 White British Response Rate 836

services
involvement)

(74 in Deprived Areas; 59 in Affluent Areas) Participate
(17 BME; 116 White British)

| [ |

24 Declined to Participate 18 Parents: 11 Parents:
| Advised by No
[ | Nursery Staff Opportunity
19 Parents: 5 Parents: Not to to Approach
Were Did Not Approach (they did not
Interested but Want to (due to bring their

Had No Participate language children to or

Time to barriers, from

Participat mental health nursery)
issues, social

Participation Rate for Each Research Method

All 109 parents who consented to participate wererviewed. The majority of
interviews were with children’s mothers only (seable 5.1). Where multiple
caregivers attended an interview, the responsdbleointerviewees were compatible,

and so analyses of interview data were not hamgsrdthving multiple respondents.

Table 5.1: Caregivers who were Interviewed

Interviewees Number (%)
Mother only 95 (87)
Father only 6 (6)
Both mother and father 4 (4)
Mother and grandmother 2(1)
Mother and stepfather 1(1)
Legal guardian (grandmother) 1(1)
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The majority of parents who were interviewed regatrtheir diaries (n=91); however,
some parents did not return them, or returned thkmk. Where large sections were
incomplete or missing then | asked parents toitilthe diary for another day where
possible, although some parents said that theyndidhave time. All 109 parents
consented for their children to be measured; sohiklren did not tolerate being
measured, but the majority (n=102) did.

Of the 109 parents who consented to participatsulagroup were asked for their
children to participate in the actigraphy phaséhefstudy. All but 1 of the parents who
were asked consented for their child to participa@vever, half of the children of
consenting parents did not tolerate the actiwabctitfe full time period (Figure 5.3). A

total of 18 children wore the actiwatch for thd #ilday/5 night period.

Figure 5.3: Response Rate for the Actigraphy Phas# the Study

109 Families Patrticipated

36 Parents Asked to Participate in Actigraphy

35 Parents Consented for Child to Wear ActiwaiRbsponse Rate 97%

18 Children Wore 2 Children 2 Children 13 Children
the Actiwatch for wore the wore the wore the
full period Actiwatch Actiwatch Actiwatch
(51% of children for 4 Nights for one night for less than
whose parents 24 hours
consentec

A summary of the number of parents and children péudicipated in each stage of the

study is shown in Figure 5.4.
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Figure 5.4: Number of Participants in Each Stage othe Study

109 Families (Parents Consented)

I I I I
109 91 Diaries 18 Children 102 Children
Interviews Returned Completed Measured
with Parents (83% of Actigraphy (94% of
(100% of parents who (17% of those whose
parents who consented) those whose parents
consented) parents consented)
consented)

Summary: Participants and Participation Rate

Five nursery schools participated in the studyih@feligible families at the nurseries,
more than 80% consented to participate and weerrvieived. Response rates were
similar in the deprived and affluent areas, andvbeh white British and BME families,
although a greater proportion of BME families weneligible to participate. The
majority of participating parents returned the giaand almost all of the children were
measured. A subgroup of 18 children wore an actiwdor the full 4 day/5 night

period.

Socioeconomic and Demographic Characteristics
This section of the chapter will describe the saispsocioeconomic and demographic
characteristics. Characteristics of the childred @reir parents will be outlined, and the

deprived and affluent areas (and families in eaeh)awill be described and compared.

Characteristics of the Children

Demographic characteristics of the children arewshan Table 5.2. Children were
spread evenly across quarterly age groups andsagevslers. Half of the children were
first born, and the number of siblings ranged fro+h. Few children were reported to
have had low birth weight (4%). A fifth of parerd&l not comment on whether they

breastfed their children, and the majority of p#seatid not breastfeed for one month or
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more. Due to the low frequency of low birthweighildren and of breastfeeding for at
least one month, birthweight and breastfeedingatées were not considered in further

analyses.

Table 5.2: Demographic Characteristics of the Chilcen

Characteristics of the Children n (%) or mean + SD
Age 3.44 + .29 years

3 years 0-3 months 27 (25)
Age group 3 years 4-6 months 31 (28)

3 years 7-9 months 27 (25)

3 years 10-12 monthfs 24 (22)
Gender Male 57 (52)

Female 52 (48)
Ethnicity BME 14 (13)

White British 95 (87)

0 29 (27)

1 48 (44)
Number of 2 22 (20)
Siblings 3 7 (6)

4 0 (0)

5 3(3)

1 53 (49)

2 35 (32)

3 15 (14)
Birth Order 4 4 (4)

5 1(1)

6 1(1)
Birthweight Normal 85 (78)

Low (below 51b80z) 4 (4)

Unknown 20 (18)

Not at all 48 (44)
Breastfed Less than one month 11 (10)

One month or more 27 (25)

Unknown 23 (21)

Eighty seven percent of children in the study we#dte British. Other ethnicities
represented were predominantly South Asian, but aisluded Black African and
Caribbean: due to the low frequencies of ethngitither than white British, these were

combined into a British minority ethnic (BME) catey. Although a higher proportion
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of BME compared to white British families were ig#ble to participate due to
language barriers (see above), the proportion ofwaoite, BME families included in
this study (13%) was greater than that in the bghoaf Stockton-on-Tees (2.3%),
meaning that BME families were not disproportiohatender-represented in this study

(Stockton Borough Council).

Regarding health status, two children suffered fdmonic eczema, one girl was being
treated for an ear infection, another was receidntbiotics for chest problems, and
one boy was being treated for cancer at the timefstudy. All of the other children
were in good health. Since the number of childngifesing from an illness was small

(5%), this was not accounted for in further anadyse

Characteristics of the Parents

Socioeconomic and demographic characteristicseop#trents are shown in Table 5.3.

Table 5.3: Socioeconomic and Demographic Charactetics of the Parents

Characteristics of the Parents n (%) or mean + SD
Mother's age at child's birth (years) 27.51 £ qradge 14-41)
Mother's Not employed 63 (58)
Employment status ~ Employed 46 (42)

Not employed 12 (11)
Father's Employment Employed 82 (75)
status Unknown (Father not Present) 15 (14)

Mother's age at the birth of their 3-year-old childnged from 14-41 years. The

majority of mothers were unemployed, whilst the onigy of fathers were employed.

Characteristics of the Household

Household composition and the number of peoplergam in the house are shown in
Table 5.4. All but one child lived with their bigm@al mother, and the majority of

children lived with both of their biological parenfThe number of people per bedroom

in the household (which indicates household crogjdianged from 0.6 to 2.7.
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Table 5.4: Characteristics of the Household

Household Characteristics n (%) or mean + SD
Both parents 86 (79)
Both parents & grandparent(s) 2(2)
Household  Mother only 13 (12)
Composition Mother & grandparent(s) 4 (4)
Mother & her partner 2(2)
Mother, her partner & grandparent(s) 1(1)
Grandmother only 1(1)
Household Number of people per bedroom in the 1.29 + .43
Crowding house (range .60-2.67)

Characteristics of the Deprived and Affluent Areas

Around half of the participants (55%) were recrdittom the three nurseries in
deprived areas, and half from the two nurserieaffluent areas. Each nursery was
located in a separate ward in Stockton-on-Teesgdam the Index of Multiple
Deprivation, the three nurseries in the deprivezhamwere in the top 20% most deprived
wards in England, and the two nurseries in thauiefft areas were in the top 10% most

affluent wards in England (see Table 5.5).

Table 5.5: Level of Deprivation of each Nursery

Index of
Multiple
Number of [ Deprivation
Nursery Participanty  (2007)
1 35 1,533
Deprived 2 15 25
3 10 497
4 25 7,231
Affluent 5 24 7,445
National of 7,936

The Index of Multiple Deprivation was undertakerthy Office of the Deputy Prime Minister in
2007. It measures deprivation based on income;theahd disability; crime; employment;
education, skills and training; living environmernd barriers to housing and services. There
are 7,936 wards nationally; a low score represesmsarea of high deprivation (see Stockton
Borough Council).

All of the families that participated lived in theatchment area for the nursery from

which they were recruited; hence they are likelyoéorepresentative of families in the
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ward in which their nursery was located. Charastes of the deprived and affluent
wards are shown in Table 5.6.

Table 5.6: Characteristics of Deprived and AffluentAreas

Adults
with Weekly Single
No Adults House- Parent
Qualifi- [ with Adults holds Recipients| House-
Nursery Area: | cations| Low [ with Low | Earnings| Employ- | of Income| holds
Ward of (%) Literacy | Numeracy| (£) ment Benefits (%)
Stockton-on- (2001 (%) (%) (2001- Rate (%) (2001
Tees census)[ (2003) (2003) 2002) (2008) (2006) census)
1 48.9 18.3 61.1 370 715 19.7 6.2
Deprived 2 57.9 29.3 71.4 270 51.4 42.6 10.9
3 49.2 21.1 67.0 340 60.3 25.4 12.2
4 16.1 5.0 38.0 750 88.5 3.4 4.4
Affluent 5 24.2 5.0 38.0 750 84.1 5.4 4
National 28.9 11.0 47.0 550 74.9 13.3 6.4

The proportions of adults with low literacy and renacy skills were calculated by the
Department for Education and Skills; average hoosglearnings were estimated by Stockton
Borough Council; the proportion of recipients ofcaome benefits was reported by the
Department for Work and Pensions; adults with nalifigations and single parent households
were taken from the 2001 census; employment rate taken from the Annual Population
Survey of 2008. All data are available at StockBenough Council.

In the deprived study areas, the proportion of dwith no qualifications, with low
literacy and numeracy, and in receipt of income effieh was above the national
average, whilst employment and the average weeakgdhold earnings were below the
national average. The proportion of single pareniseholds was similar to or above the

national average in each of the deprived wards.

In the affluent study areas, the proportion of &lwith no qualifications, with low
literacy and numeracy, and in receipt of incomeéfiesh were below the national
average, whilst employment and the average weeklgéhold earnings were above the
national average. The proportion of single parernifies was below the national
average.

Whilst the above data document general variatiawéen the deprived and affluent

areas, characteristics of families in deprived afiiuent areas in this sample in
particular, and comparisons between them, are showable 5.7.
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Table 5.7: Characteristics of Families Recruited fom Deprived and Affluent Areas

Independent t-test, chi-square, One-way Deprived | Affluent

ANOVA, Mann Whitney U (n=60) (n=49) | Statistic | p value
BME (%) 20 4 X¥=6.11| .019
Number of Siblings (median (range)) 1.0 (0-9) D&Y | U=1405 677
Birth Order (median (range)) 2.0 (1-5 1.0 (16) 1381 A71
Number of People per Bedroom (mean (SO})) 1.47 (.48)09 (.32)] t=4.71 <.001
Maternal Employment (%) 36 51 ’X2.61 121
Paternal Employment (%) 76 98 ’X10.57| .001
Single Parent Households (%) 28 2 ’=%3.53| <.001
Mothers' Age at Child's Birth (Years) (mear

(SD)) 24.6 (5.6) | 31.0(4.7) F=38.51 | <.001

Consistent with the descriptions of the areas apfarailies in the deprived areas had
more crowded houses (more people per bedroom) aé paternal unemployment
compared to those in affluent areas. Single panenseholds were more common in
deprived areas, but there was no variation in nurobsiblings of child’s birth order.
Mothers in deprived areas were younger at the loftkhe focus child compared to
those in affluent areas.

The proportion of BME children recruited was higledeprived compared to affluent
areas. This is consistent with the distributioBdE residents in Stockton-on-Tees (see
Table 5.8), with deprived wards generally havindpigher proportion of non-white

residents compared to affluent wards.

Table 5.8: Proportion of Non-White Residents in Eale of the Study Areas

Nursery Area: Ward| Non-White (%)
of Stockton-on-Tees (2001)
1 2.8
2 11.5
Deprived 3 6.7
4 2.6
Affluent 5 4.5

Proportion of non-white residents according to 881 census

Summary: Socioeconomic and Demographic Charactecst
Children’s birthweight, breastfeeding and illnessrevnot considered in further analyses

due to low frequencies. The proportion of BME mapants was greater than the
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Stockton-on-Tees average, and was greater in jwevdd compared to affluent group.
Characteristics of the deprived areas compared ffneat areas were lower
qualifications and household income, and greatemytoyment. In this sample, the
deprived group had more crowded houses, more Ehtanemployment, more single

parent households, and younger mean maternal age.

Children’s Body Composition and Obesity Prevalence
This section of the chapter will describe the badynposition of the children, and the
prevalence of overweight and obesity. Variationbody composition with SES and

ethnicity will also be examined.

Children’s Body Composition
Descriptive data for children’s anthropometric megaments are shown in Table 5.9.

Table 5.9: Anthropometrics: Descriptive Statistics

n Min Max Mean SD | Median
Height (cm) 102 88.07 | 112.67 99.40 468 99.48
Weight (kg) 102] 11.80 | 23.60 16.29 210 16.00
BMI 102 | 13.23 | 20.86 16.44 1.2% 16.34
Waist Circumference (cm) 101 43.07 60.57 52.08 2.91 52.10
Triceps Skinfold (mm) 99 5.50 15.83 10.93 2.81 31.p
Subscapular Skinfold (mm) 9  4.27 15.87 6.42 1{75 .036

SD scores were calculated for BMI and waist cireenafice using British 1990
reference data (Cole et al., 1990), and for tricaps subscapular skinfold thicknesses
using WHO 2006 reference data (WHO, 2006). Desegpalata for these SD scores are
shown in Table 5.10.

Table 5.10: Anthropometric SD Scores: Descriptive t&tistics
n Min | Max | Mean| SD | Median

BMI SD Score 1014 -2.32 | 3.00 .37 .91 .33
Waist Circumference SD Score 100-2.45 | 2.73 57 .86 71
Triceps Skinfold SD Score 98 -15p 287 1.16 94 321.

Subscapular Skinfold SD Score 96 -1.87 3j12 Pp1 81[1.0 .13
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Associations amongst anthropometric SD scoreshenersin Table 5.11. The measures

of body composition were all strongly positivelyradated.

Table 5.11: Associations of Anthropometric SD Scose

Subscapular Triceps Waist
Skinfold SD | Skinfold SD | Circumference SO
Pearson’s Correlations, r Score (n=96)| Score (n=98) Score (n=100)
BMI SD Score (n=101) .62 *** .55 *** 79 *r*
Waist Circumference SD Score (n=10D) .56 *** .36 **
Triceps Skinfold SD Score (n=98) .63 ***
*p< .05 ** p< .01 *** n<.001

Prevalence of Overweight and Obesity
Based on the cut off values calculated by Cold.g2800), children were categorised

as being ideal weight, overweight or obese (se@ltGsal).

Graph 5.1: Weight Status of the Children

80

Count

40

T T e
Normal Overweight Obese
Child Weight Status

Mean BMI and frequency of overweight and obesitydgnder for children in this
sample and for 3-year-old children in the Healtmv8y for England (2008) are shown
in Table 5.12. Notably, prevalence of obesity iis ftample was lower than the national
reference data; prevalence of overweight was digbtly lower. (I did not observe a

higher prevalence of overweight/ obesity amongstdhildren who did not participate;
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and the high response rate for this study suggdleatsa large number of overweight or

obese children were not non-respondents.)

Table 5.12: Mean BMI and Frequency of Overweight ad Obesity in Boys and Girls

Compared to Reference Data

Mean BMI Overweight (%)| Obese (%)
Boys Girls Boys | Girls | Boys | Girls
This Sample of Children
(boys n=57; girls n=52) 16.8+1.20 | 16.1+1.23 14 14 2 0
Health Survey for Englang
(2008)Aged 3 Years 16.6+0.12 | 16.8+£0.21 16 16 8 11

Body Composition and SES and Ethnicity

Previous research has found that obesity is moegapent in lower socioeconomic
groups, and in ethnic minorities (see Chapter 3)d 80 body composition was
compared between deprived and affluent groups,babdeen BME and white British

children.

There was no significant variation in body compositSD scores between children
living in deprived versus affluent areas in thisnpée (results not shown, all p>.05).

This is contrary to national survey data from Endlésee Chapter 3).

Body composition SD scores were lower in BME corepaio white British children

(see Table 5.13). This is the opposite trend tad ithantified in national surveys of
British children, which demonstrate ethnic minorggoups to be at a greater risk for
obesity compared to white British children (see |@ba3). The different trend may be

due to the small proportion of BME compared to wiititish children in this sample.

Table 5.13: Comparisons of Anthropometric SD Scorewith Ethnicity

White British BME
One-Way ANOVA (n=95) (n=14) | Fvalue| p value
BMI SD Score (mean (SD)) 45 (.87) -.17 (.95) 6.02 .016
WC SD Score (mean (SD)) .66 (.84) .06 (.87) 6.03 16.0
Triceps Sf SD Score (mean (SD)) 1.24 (.92 .65)(.854.59 .035
Subscapular Sf SD Score (mean (SD)) .25 (1.1Q) (-89 .90 408
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Summary: Children’s Body Composition and ObesityeWalence

The proportion of overweight and obese children leager in this sample compared to
the nation average. Contrary to national findingedy composition did not vary

between children living in deprived versus affluareas, and BME children had lower

body composition SD scores compared to white Britisildren.

Validation of Parental Diaries (Sleep Section) withActigraphy

This section of the chapter will examine the validind accuracy of parental report of
children’s sleep, by comparison with actigraphy,omtler to assess the reliability of
parentally-reported data. Specifically, agreemeitit e assessed between actigraphy-
derived and diary-derived measures of childrensel and wake times and nap
durations for the subgroup of children who paratga in the actigraphy phase of the
study.

Diary- and Actigraphy-Derived Measures of ChildrenSleep

Total daily sleep duration was calculated by conmgnparental diary reports of
nighttime sleep duration, calculated using sleegeband wake up times, with daytime
nap duration. Therefore key sleep variables inghisly were sleep onset time, wake up
time and daytime nap duration: as such, thesehlasavere compared across methods.
Actigraphy and diary measures for each of theséabims have been compared in

previous studies (Wiggs et al., 2005; Lockley etE999).

Nighttime sleep duration was not compared direb#gyween methods, because diary
estimates of nighttime sleep duration were caledldrom sleep start and wake up
times, which were compared themselves with actlya@Sleep quality variables
(including number and duration of night wakings,dasleep efficiency) were not
compared between methods because sleep qualityhetas main focus of this study

(see Chapter 2).

There were 18 children included in analyses, forcthull actigraphy and diary data
were available for 5 nights and 4 days. Comparidegisveen diary and actigraphy
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values were made using methods appropriate forssisge agreement between two
methods of measurement (Bland & Altman, 1986).

Comparisons of Sleep Onset and Wake Up Times

For sleep onset and wake up times, comparisonsebetwnethods were drawn for a
single night (the middle night), and also for theam of the 5 nights (see Table 5.14):
nightly data for actigraphy and diary measures basn averaged over nights for

individual children in this way in other studiesagbo et al., 2005).

Table 5.14: Comparisons of Diary- and Actigraphy-Deved Sleep Onset and Wake Times

Method Paired | Pearson's Linear
Sampleg Correlation,| Regression,
Sleep Variable (all n=18] Diary | Actigraphy | t-test, t r R®
Sleep Mean Across| 20:15 60| 20:23 £ 63
Onset the 5 Nights mins mins -1.52 .98 *** .96 ***
Time 20:30+ 74| 20:37 £ 78
(hh:mm) | Third Night mins mins -1.87 .98 *** .95 **x
Wake Mean Across| 07:31+£37| 07:33 +38
Time the 5 Nights mins mins -1.36 .99 *x* .98 ***
(hh:mm) 07:34 £57| 07:37 £ 54
Third Night mins mins -0.86 Q7 95 **
*p< .05 ** p< .01 *** n<.001

For each sleep variable, actigraphy values weer ttan diary estimates. The mean
difference was no more than 8 minutes for each urea#\ difference of 15 minutes
between objective and subjective measures of shemet in a previous study was
suggested to be clinically insignificant (Wiggs a&t 2005), and differences of over 20
minutes for sleep start and sleep end times iri@ml was considered to be satisfactory
agreement in another study (Werner et al., 200B¢ difference here of 8 minutes is
smaller than those studies, so is also likely tgehan insignificant impact on the

interpretation of results.

The lack of significant t values confirms that adifference between diary and
actigraphy values is non-significant. The high ealwf Pearson’s r indicate strong
correlations between the diary and actigraphy nreaswvhilst the high values of’R
indicate that the diary estimates can predict 95%more of the variation in the

actigraphy sleep and wake times. Therefore, treegood correlation between the two
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methods. Bland-Altman plots showed no systematimfof bias; this further suggests
that the two methods (diary report and actigrapten) be used interchangeably (see
Appendix | Bland-Altman Plots Comparing Diary aAdtigraphy Measures of Sleep

and Wake Times).

Correlations between diary- and actigraphy-derimezghn sleep onset times and mean
wake times were identified separately for childfesm deprived (n=6) and affluent
areas (n=12) (see Graphs 5.2 and 5.3). (More emiltiom affluent than deprived areas
participated in the actigraphy phase of the stuadcause more actiwatches were
available for use during the period that familiesrevrecruited from affluent nurseries.)

There were no systematic differences in the refatipp between diary and actigraphy
measures of children’s sleep and wake times foili@srfrom deprived versus affluent
areas, which indicates that parents from both anesae equally accurate at reporting
sleep onset and wake times in the diaries. Wernhat. €2008) also reported that SES
does not influence the difference between diary artdyraphy measures of children’s

sleep.

Graph 5.2: Correlations between Diary- and Actigraghy-Derived Sleep Onset Times in
Different SES Groups
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Graph 5.3: Correlations between Diary- and Actigrafny-Derived Wake Times in Different

SES Groups
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For daytime nap duration, comparisons between ndsth@re made for mean daily nap

duration over the 4 daytime periods (see Table)5.15

Table 5.15: Comparisons of Diary- and Actigraphy-Deved Daytime Nap Duration

Method Paired Pearson's| Linear
Samples t{ Correlation,| Regression
Sleep Variable (n=18) | Diary | Actigraphy| test, t r R®
Nap
Duration  Mean Across
(mins) 4 Days 12 +25 17+14 -1.1 .87 *** .66 ***
*p<.05 ** p< .01 *** n<.001

Again, high values of Pearson’s r andiitlicate strong correlation between the diary

and actigraphy values, whilst the lack of signifita value suggests that there is no

significant difference between diary and actigrapégorts. The discrepancy between

diary- and actigraphy-derived mean daytime naptcuras 5 minutes, which is smaller

than the discrepancy in sleep start and wake upstinTherefore, there is good

correlation between the two methods for daytime chagation in addition to sleep onset

and wake up times.
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Validity of Parental Reports of Children’s Sleep Dation

Sleep onset time, wake up time and daily nap cwratheasured by parental diary

report were significantly correlated with actigrgpterived values; there was no

significant difference between the times reportgdebch method, and they predicted
each other significantly well. The mean discrepesdietween the times reported by
each method were no more than 8 minutes. Sincgraptiy has been favourably

validated against polysomnography for the recordihghildren’s sleep-wake patterns,

including for young children (see Chapter 4), tlygeament between the actigraphy-
derived and diary-derived children’s sleep variab$eiggests that parents accurately
reported their children’s sleep-wake patterns ia tharies. Hence the diaries are
validated against actigraphy for the assessmeanhitdren’s nighttime sleep onset and

wake up times, and daily nap duration. These vlasalvere used to calculate children’s
total daily sleep duration, and so diary-derivetinegtes of children’s sleep duration are

considered reliable.

Previous studies have similarly found that paremts able to accurately report their
preschool children’s sleep schedules in daily legsnpared to actigraphy (Tikotzky &
Sadeh, 2001), and that diaries and actigraphy neayided interchangeably for the
assessment of children’s sleep start and end ti\Wesner et al., 2008). Using a similar
method to the present study, Sekine et al. (20@@apared parental report with
actigraphy for sleeping hours in 21 children agesh8 4 years, using averages over 3
nights in assumed sleeping hours (calculated aditfezence between sleep onset time
and wake up time). The difference between paremifted and actigraphy-derived
sleeping hours was 0.79 hours, and Pearson’s atioel coefficient was 0.90; the
authors concluded that correlation between methads high, and parent-report could
be used to make comparisons in sleep amongst agbiopu Since the correlation
between measures was even stronger in the praadgt this confirms that the parental

diary estimates are appropriate and valid for shusly.

No similar validation was carried out to assessatwuracy of parental documentation
of children’s food intake and activities in the riés. However, parental report of food
intake and activities has been shown to be accurgieevious studies (see Chapter 4),

and since parents in this sample were able to atslyrdocument their children’s sleep-
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wake patterns in the diaries, it is hoped that thisp accurately documented their food
intake and activities.

Summary: Validation of Parental Diaries (Sleep Sext) with Actigraphy

The diaries are validated against actigraphy ferrdport of children’s nighttime sleep
onset and wake up times, and daily nap duratioaryBderived estimates of children’s
daily sleep duration are therefore validated fa usthis study. Parents from deprived

and affluent areas were equally accurate repoofdiseir children’s sleep patterns.

Variability in Children’s Behaviours

As described in Chapter 2, many previous studiestime sleep-obesity link have used
single estimates of sleep duration, or estimaté$ypfcal” sleep patterns, which mask
night-to-night variability. The current study wagsigned to improve on previous
studies by examining variability in children’s gteéand also diet and activity). This
section of the chapter will examine variability ¢hildren’s behaviours in relation to
days of the week, periods of the year, and timihguosery schedules. This will assess
the need to account for these factors when examitypical behaviours in further
analyses. Scenarios in which typical behaviours may be maintained will be
discussed.

Variation in Children’s Behaviours through the Week

The lack of nursery schedules (and often paremigl@/ment schedules) on weekends
means that variation in children’s behaviours issille between week and weekend
days and nights. Indeed, children as young as Byad have been found to have
different sleep patterns on week and weekend dawsli(et al., 2007), and studies into
children’'s TV viewing commonly examine week and Wered viewing habits

separately (Bryant et al., 2007).
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In order to examine week and weekend variabilitysieep, weeknight (Sunday-
Thursday inclusive) and weekend night (Friday-S#yy means for sleep-wake

variables were compared (see Table 5.16).

Table 5.16: Comparisons of Week and Weekend Nighteep-Wake Patterns

Week Night | Weekend Night

Mean (sample| Mean (sample| t p
Paired-Samples T-Test mean (SD)) mean (SD)) | value| value
Bedtime (hh:mm) (n=74) 19:43 (0:53 20:03 (1:02) .29 <.001
Sleep Start Time (hh:mm) (n=85) 20:06 (0:53) 2q267) | -4.86| <.001
Wake Time (hh:mm) (n=85) 7:21 (0:39) 7:35 (0:50) .383| .001
Get Up Time (hh:mm) (n=85) 7:28 (0:42) 7:46 (0:53) -4.15| <.001
Nighttime Sleep Duration (mins) (n=85) 674 (42) ®88) 1.11]| .269
Daytime Nap Duration (mins) (n=84) 12 (25) 14 (22) | -.44 | .663

Bedtime, sleep start time, wake time and get upetiwere significantly later on
weekend compared to week nights. There was nofisigmi difference in nighttime
sleep duration, indicating that later sleep stamies on weekend nights were
compensated for by later wake times. Children ndppeaverage for 2 minutes longer
on weekend compared to week days, but this diftereld not reach significance.

Comparisons were made between time spent in physitaities and watching TV on
week and weekend days (see Table 5.17). Time apaifitphysical activity categories,
and spent watching TV, was longer on weekend coeapiEr week days.

Table 5.17: Comparisons of Week and Weekend Day Avity Durations

Week Day Mean| Weekend Day

(sample median| Mean (sample| Z p
Wilcoxon Signed Ranks Test (range)) median (range)] value | value
Physical Play (mins) (n=81) 108 (0-303) 140 (10420-3.45| .001
Walking (mins) (n=81) 23 (0-175) 35 (0-170) -2.82020
Physical Activities (mins) (n=81) 0 (0-83) 0 (0-300 | -3.17| .002
Total Physical Activity (mins) (n=81 156 (0-355) 2%2(25-550) | -5.14 <.000
TV Viewing Duration (mins) (n=81) 71 (0-300) 105380) -3.34| .001

Since sleep-wake patterns and time spent in deBvivaried between week and
weekend nights and days, weighted means were atdculising the equation:

weighted mean = ((week night/day mean x 5) + (wedkgght/day mean x 2)) / 7
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(Weighted means were calculated for all sleep W& in order to maintain
consistency. Although nighttime sleep duration miid vary significantly between week
and weekend days, sleep start time and wake updidyevhich were the variables used
to calculate nighttime sleep duration. It was tfemes appropriate to calculate weighted
means for sleep duration in addition to bedtimeesistart time, wake time and get up
time.) As discussed in Chapter 4, food intake \deis did not distinguish between

week and weekend days, and so non-weighted meaescaleulated across all days.

Seasonal Variation in Children’s Behaviours

There is documented variation in children’s sleapation across seasons (see Chapter
2). This may be due to the effect of daylength: émample, Davis et al. (2004)
described how circadian rhythms are affected biytliguch as sunlight in the evening,

which can affect sleep onset.

As described in Chapter 4, data collection toolc@lthroughout a calendar year, with
children from deprived and affluent areas particigaduring both summer and winter,
so that there would be no systematic bias. Novigess or diaries were completed for
the week following the change either to or fromtiBh Summer Time, so that data was

not affected accordingly.

For each participant, precise sunrise and sumsestin Stockton-on-Tees on the day of
the interview were documented (obtained from Rad@akervatory Edinburgh), and
daylength was calculated. There were no signifiasgociations of daylength with
bedtime, sleep start time, wake time, get up timghttime sleep duration, daily nap
duration or total daily sleep duration (results sbown, all p>.05). This is consistent
with the commonly reported use of black-out blifysparents in this study, to ensure
that sleep schedules were adhered to. There wsoenal significant associations of
daylength with daily durations of activities and TAéwing, nor with daily food intake
(results not shown, all p>.05). Since children®segl, food intake and activities did not

vary according to daylength, seasonal variatiohwat be considered in analyses.
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Variation in Children’s Behaviours with Nursery Sadules

Around half of the children (54%) attended morningrsery, and half attended
afternoon nursery sessions. In adolescents, ss@altimes influence sleep patterns so
that early school start times are associated wthter sleep duration (Carskadon et al.,
1998). A similar affect of school or nursery stiimtes on preschool children’s sleep is
not documented; in order to assess any variati@tect to nursery schedules and start
times in the preschool children in this sample, pansons were made between children

attending morning and afternoon sessions.

There were no differences in sleep-wake variabiesations of activities and TV

viewing, or food intake between children attendmg@rning compared to afternoon
nursery sessions (results not shown, all p>.05hdps this is because younger children
are not affected by nursery start times in the saane as adolescents. Alternatively, it
may be because children attending afternoon nursesgions had to adhere to the
earlier school start times of their older siblings, work schedules of their parents,
overriding any influence of their own nursery stimes. Since children’s sleep, food
intake and activities did not vary with timing olinsery session (morning versus

afternoon), timing of nursery session will not lemsidered in analyses.

Variation from Typical Behaviours and Schedules

In addition to the possible causes of systematicattan in children’s behaviours
discussed above, other factors may cause childishiaviours and schedules to vary
from those which occur on typical days. These idelapecial occasions, and time spent

with different caregivers.

a) Variation with Special Occasions

Parents were asked to describe typical practices dmildren’s typical behaviours

during interviews. They then completed the diary tigoical days and nights. Where
children were on holiday, were ill, were celebrgtispecial occasions, or schedules
were disrupted for other reasons, then the diarg walayed until a period of

consecutive typical days and nights was resumedreftre parents’ interviews and

diary data reported typical or usual behaviours scttedules for their children only.
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Variation in children’s behaviours with special etee was not documented. The
frequency and degree of this variation, and anyaichpn the research findings, cannot

be determined.

b) Variation with Caregivers and between Households

All of the children in this study attended the rrgsfrom which they were recruited for
5 days each week (either morning or afternoon @eski Activities during nursery
sessions were similar for all children: no childweare provided an opportunity to nap;
all children were offered milk and one piece ofitfreach day; and all children
undertook a similar amount of active play. A furtiel children attended a private
nursery at least once a week, in addition to spgneéach day at the focus nursery.
Parents were asked to complete the diary for tpeseds by asking nursery staff for
the relevant information, so that any variationiddddoe documented in the diaries.

Some children were regularly cared for by peopleenthan the parents they lived with,
including a parent outside the household (if parevre separated), grandparents, and
parents’ friends. A third of children spent regulene each week being cared for by
other people; 68% were cared for only by the faotuisery and their parents at home.
Again, parents were asked to obtain the relevdotnmation from other caregivers and
to complete the diary accordingly, so that anyatasn between caregivers or settings
would be documented.

Some children spent longer periods of time witheottaregivers in other households.
This included regular overnight stays at other kbotds for some children, mainly at

the house of another parent (if parents were stgghrar grandparents (see Table 5.18),
and often without the parents they lived with.

Table 5.18: Frequency of Children Staying Overnighin Other Households

Frequency of Staying Overnight at Anoth

House (without parents) Frequency (%)
Less than once a month 58 (59)
Once night a month 14 (14)
One night a fortnight 11 (12)
One night a week or more 15 (15)
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When children regularly slept in other households,spent whole days in other

households, most parents delayed the diary urit tthild was at home. In these cases,
any variation in children’s behaviours related persding time in other households was
not documented. In these circumstances, parents s@metimes unaware of what

happened at these other households; parents oitemod discuss children’s sleep

schedules, diet or routines with other caregivespgecially where children spent regular
time with another parent (when parents were sepdyaf his was upsetting for some

parents, who felt unable to influence their childsebehaviours and maintain routines
when they were disrupted regularly and not maimetginy other caregivers (see Chapter
6).

Therefore whilst typical behaviours and practiceseanthe focus of this study, it should
be noted that some children spent regular perioitls @ther caregivers and in other
households, and this may affect their habitual ygical behaviours and activities.
Interviews were conducted with, and diaries congaldiy, parents with whom children
lived most of time; therefore they document beharsaccording to the main caregiver
only. The frequency and degree of variation in digih’'s behaviours and activities
across different households is not captured in shusly. Future research examining
parents’ attitudes and practices, and childrentsthal sleep, food intake and activities,
could examine the degree and impact of variatiat thildren experience between

households and caregivers.

Summary: Variability in Children’s Behaviours

There was significant variation in children’s slgegiterns and activities between week
and weekend days; therefore, weighted means wedcalai@d for further analyses.
There was no significant variation in children’segb, food intake and activities
according to daylength, or timing of nursery sesgmorning versus afternoon). Season

and nursery schedule were therefore not considerienither analyses.

This study explored children’s typical behaviowsd their primary caregivers’ typical
practices. Any variation in children’s behavioutgedo special events, or due to staying
in other households or being cared for by otheegiaers, was not documented. The

degree of any such variation, and any affect oeaieh findings, cannot be determined.
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Future studies could examine the degree and impécvariation in children’s

experiences in these scenarios.

Associations of Children’s Sleep with Body Composiin

This section of the chapter will examine associeibetween children’s sleep and body
composition. Analyses will include sleep as assksser an extended period (including

week and weekend days); daytime in addition to thigle sleep duration; and waist

circumference and skinfold thickness in additiorBtdI. In doing so, this section will

address secondary aims one and two.

Body Composition and Children’s Sleep

The potential of sleep in early childhood to modiiyprevent future obesity risk is of
interest in this study; hence risk of obesity itefachildhood and in adulthood, rather
than concurrently at age 3 years, is the primacysoHowever, sleep duration has been
found to be associated cross-sectionally with ap@sichildren as young as 4-years-old
(Anderson & Whitaker, 2010), and Bayer et al. (20f¥ported that the sleep-obesity
association is similar in children from ages 3 @ykars. Therefore, associations were

examined between body composition and childre@ss(see Table 5.19).

Table 5.19: Associations of Children’s Anthropometic SD Scores with Sleep

Waist Triceps | Subscapular

Pearson’s Correlations, BMI SD | Circumferencg Skinfold Skinfold

Spearman's Correlations Score SD Score SD Score | SD Score

Weighted Mean Bedtime

(n=74) r=.08 r=-.05 r=.07 r=.23

Weighted Mean Nighttime Sleef

Duration (n=85) r=-11 r=-.01 r=-.02 r=-.20

Weighted Mean Daily Nap

Duration (n=84) F-.02 = .05 = -.13 = .03

Weighted Mean Total Daily

Sleep Duration (n=84) r=-.17 r=.01 r=.08 -2 *
*p< .05 ** p< .01 *** n<.001

Bedtime, nighttime sleep duration and daily napatlan were not correlated with body
composition. There was a significant negative dati@n of total daily sleep duration
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with subscapular skinfold SD score, but not with IBMaist circumference or triceps
skinfold SD scores.

Since subscapular skinfold thickness is the mastctimeasure of centrally distributed
fat used in this study, these results suggestatiffaugh overall size was not correlated
with sleep, children who slept for less each dag hwre central adiposity. This is
consistent with growing evidence suggesting theoirtgmce of specifically centrally
distributed fat in the link between sleep and diolod obesity (see Chapter 3). The
association of sleep with subscapular skinfoldkigss in particular is important since
central obesity is more strongly correlated witlaltte problems than is peripheral or
general obesity (Maffeis et al., 2001), includingreased cardiovascular and metabolic
risks in children (Li et al., 2006).

The association of total daily sleep duration w#hbscapular skinfold SD score
highlights the importance of combining nighttimedadaytime sleep for analyses.
Nighttime sleep duration alone was not associatét taody composition, nor was
daytime sleep. These results add to the conflictiteyature regarding daily sleep
composition (nighttime and daytime) and associatwith obesity. Agras et al. (2004)
concluded that the difference in sleep duratiorwbeh obese and normal weight
children in their sample was due to napping, wHetl & Zimmerman (2010) found

that nighttime sleep predicted subsequent obesity tapping had no effect:

contrastingly, this study suggests that combineghttime and daytime sleep is

important in the relationship with obesity.

This study assessed sleep duration over a 5 nighbdy including both week and
weekend days (weighted mean). This measure of slaggtion may more accurately
reflect habitual sleep habits in children, compat@grevious studies that have used
single estimates of sleep, and have not accourtdedifht-to-night variability (see
Chapter 2). Although these are strengths of thaystilne exploratory design and lack of
power calculations prevent firm conclusions fromngedrawn. These results suggest
that it is important to include habitual night-t@t variability in sleep and total daily
sleep duration (including daytime naps in additiorighttime sleep), and additional

body composition measures to BMI, when assessiegstbep-obesity relationship.
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Further research should examine these associatioms larger sample using more
rigorous statistical techniques.

Summary: Associations of Children’s Sleep with Bo@pmposition

Weighted mean total daily sleep duration was sicguiftly negatively correlated with
subscapular skinfold SD score. This highlights plogential importance of including
more direct measures of body fat (rather than BMh&) in sleep-obesity research, in
addition to considering both daytime and nighttisheep duration, and night-to-night
variability in sleep (including both week and wee#tesleep over an extended period,
rather than a single estimate of sleep). Furtheearh is needed in order for these

associations to be confirmed.

Chapter 5 Summary. Participant Characteristics and Initial Analyses
This chapter described the characteristics of tigpating nurseries, children and
parents. Five nurseries participated in the studigh 109 families taking part (a
response rate of 82%, which was similar acrosglépgived versus affluent areas, and
between white British versus BME families). Comphate families recruited from
affluent areas, the deprived group had a greatepgstion of BME families, more
crowded houses, more paternal unemployment, marglesiparent households, and
younger mean maternal age. The proportion of ovigiweand obese children was
lower in this sample compared to the national ayer8ody composition SD scores did
not vary between children living in deprived veraifluent areas, but were higher in
white British compared to BME children, possiblyedio the low proportion of BME

participants.

This chapter also presented some initial analyShe. diaries were validated against
actigraphy for assessment of children’s daily sldemtion (nighttime sleep onset and
wake up times, and daily nap duration). There wgsifscant variation in children’s

sleep-wake patterns and activities between weekvarekend days; weighted means

were therefore calculated for further analyses.r&@heas no significant variation in
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children’s behaviours according to daylength, amirtig of nursery session (morning
versus afternoon), and so these variables wereamsidered in further analyses.

This chapter addressed secondary aims one andyt@ramining correlations between
sleep and body composition using weighted meaip slaeation assessed over 4 days/5
nights; daytime, nighttime and total daily sleepadions; and waist circumference and
subscapular skinfold in addition to BMI SD scor&hildren’s weighted mean total
daily sleep duration (but not nighttime or daytisieep duration) was associated with
subscapular skinfold SD score, which was the mwsettdmeasure of central adiposity.
Further research should examine night-to-nightalality in sleep, daytime, nighttime
and total daily sleep, and direct measures of a&iyoin relation to the sleep-obesity
link.

The following three chapters will explore childrersleep, diet and activity behaviours,
and parents’ attitudes and values. In doing so Wi#yaddress the primary aims of this

study.
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This chapter will explore children’s sleep, and guaing regarding child sleep.
Specifically, this chapter will a) describe theeglgpatterns of the children, b) examine
associations of children’s sleep with ethnicity aogio-demographic characteristics, c)
discuss parents’ attitudes towards their childrdresltime and sleep, and d) explore
associations between parenting and children’s sléepdoing so, it will address
secondary aim three, and begin to address primang &vo and three, for further

investigation throughout the following chapters.

Children’s Sleep-Wake Patterns
This section of the chapter will focus on the dialgep-wake data. The patterns of and
amount of daily sleep obtained by the children Wwdlexamined, and comparisons with

reference data will be drawn.

Sleep-Wake Data

Descriptive sleep-wake data from the diaries aocsvehin Table 6.1.

Table 6.1: Diary Sleep-Wake Data: Descriptive Stagtics for the Whole Sample

n | Min | Max | Mean| SD | Median

Weighted Mean Bedtime (hh:mm) T48:17| 22:58| 19:48| 00:53| 19:38
Weighted Mean Sleep Start Time (hh:mm) 8/:25| 22:52| 20:12| 00:51| 20:13
Weighted Mean Wake Up Time (hh:mm) 8955:55| 09:15| 07:25| 00:39| 07:25
Weighted Mean Get Up Time (hh:mm) 895:55| 09:27| 07:33| 00:42| 07:33

Weighted Mean Sleep Onset Latency (mins 591 105 25 22 17

Weighted Mean Nighttime Sleep Duration

N—

(mins) 85| 552 | 761 | 673 38 674
Weighted Mean Daily Nap Duration (mins) 84 0 113 12 20 1
Weighted Mean Total Daily Sleep Duration

(over 24 Hours) (mins) 84| 601 | 767 682 35 681

Note: sleep onset latency is shown only for childso consistently fell asleep in bed

159



Associations between sleep-wake variables were ieeah(see Table 6.2) (for sleep

onset latency and nap duration see below).

Table 6.2: Associations of Sleep-Wake Variables

Chapter 6: Sleep

Weighted
Mean Weighted Weighted
Total Mean Weighted| Mean
Daily Nighttime | Weighted Mean Sleep
Sleep Sleep Mean Get [ Wake Start
Duration | Duration Up Time Time Time

Pearson’s Correlations, r| (n=84) (n=85) (n=85) (n=85) (n=85)

Weighted Mean

Bedtime -.38 *** -.56 *** 67 *** .66 *** | 9] **

Weighted Mean Sleep

Start Time - 51 *x* -.66 *** 67 *** .68 ***

Weighted Mean Wake Up

Time 23 * 0.1 .96 ***

Weighted Mean Get Up

Time 0.2 0.07

Weighted Mean Nighttime

Sleep Duration .92 *x*

Weighted Mean Total

Daily Sleep Duration

* p< .05 ** p< .01 *** n<.001

Bedtime and sleep start time were significantlyatingly correlated with nighttime and
total daily sleep durations, consistent with presgiofindings that late bedtimes
contribute to short sleep (see Chapter 3). Thene wignificant positive correlations
between bedtime, sleep start time, wake up timegatcdup time. Wake up time was

correlated with total daily sleep duration, but with nighttime sleep duration.

Total Daily Sleep

The distribution of weighted mean total daily slekpation (mean amount of sleep per
24 hours) is shown in Graph 6.1. Seventy-six pdroénhildren slept for an average of
between 11:00-11:30 hours in 24 hours. All childhexal daily sleep durations of more
than 10 hours, whilst no children had 13 hoursaolycsleep or more.
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Graph 6.1: Distribution of Weighted Mean Total Daily Sleep Durations in the Children
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10:31-11:00;
11:01-11:30;
11:31-12:00;
12:01-12:30;
12:31—13:00}

Weighted Mean Total Daily Sleep Duration (hh:mm)

Although there is limited understanding of sleeguieements in children, and a lack of
definitive sleep durations deemed to be adequab@timal for children (see Chapter 2),
mean daily sleep duration in this sample was coatp&r the available reference data
for preschool children (see Table 6.3).

Table 6.3: Total Daily Sleep Duration, and Referere Data for Preschool Children

Lead Author Childrens’ | Childrens’| Sample| Measure of Total Daily
Nationality Age Size Sleep Sleep
(Years) Duration
(hh:mm)
This Sample British 3 84 Parent Diary 11:22
National Sleep American 1-3 Recommendation
Foundation 12:00-14:00
National Sleep American 3-5 Recommendation
Foundation 11:00-13:00
Iglowstein Swiss 3 450 Parent
(2003) Questionnaire 12:30
Sadeh (2009) American & 2-3 700 Parent
Canadian Questionnaire 11:54
Thorleifsdottir Icelandic 2-3 70 Parent Diary &
(2002) Questionnaire 11:20
Acebo (2005) American 3 21 Parent
Diary 11:40
Mindell (2010) British 0-3 800 Parent
Questionnaire 13:06
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With the exception of the Icelandic data, sleepatian in this sample was consistently
short compared to reference values. Although 76%hdfiren in this sample achieved
the sleep amount recommended by the American Nati@eep Foundation for
preschool children aged 3-5 years, mean sleep idnradid not reach their
recommendation for children aged 1-3 years: 86%hdfiren in this sample slept for
less than their recommendation of at least 12 hddeschildren slept for longer than

recommended for either age group.

The short sleep in this sample compared to referelata, in combination with the
negative consequences of inadequate sleep (sedeClapsuggests that a substantial

proportion of children in this sample may benefiini having longer sleep.

Daytime Napping
Around half of the children in this sample (51%)dhat least one daytime nap
documented in their diary. For children who hadeast one nap, descriptive data for

naps are shown in Table 6.4.

Table 6.4: Daytime Naps: Descriptive Statistics

n Min Max | Mean| SD | Median

Weighted Mean Daily Nap Duration
(mins) (Only Children who Napped) 45 1 113 24 23 1 2

Frequency and duration of napping in comparisorretference data for preschool
children are shown in Table 6.5. The majority oildrien in reference populations still
napped at age 3 years, and daily napping was betde® hours in duration. In

comparison, napping in children in this sample w@ssistently shorter, by 45 minutes
or more per day; and with the exception of the Swiference data, the proportion of
children who napped was at least 30% less. Evenomparison to whole-sample
reference data (including non-nappers), daytimepsia only children who napped in

this sample was short.
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for Preschool Children
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Mean Daily
Nap
Proportion| Duration
of (hh:mm)
Children’s Children | (Excluding
Lead Children’s Age Sample| Measure of [ Napping Non-
Author Nationality | (Years) Size Sleep (%) nappers)
This British 3 84 Parent
Sample Diary 51 00:24
Acebo American 3 21 Parent
(2005) Diary 81 01:10
Croshy White 3 171 Parent
(2005) American Questionnaire 80+ 01:40
Iglowstein Swiss 3 450 Parent
(2003) Questionnaire 50 01:42
Weissbluth [ American 3 172 Parent
(1995) Questionnairg 92 02:06
Whole Sample
(Including Non-nappers
Mindell British 0-3 800 Parent
(2010) Questionnaire 02:37
Sadeh American & 2-3 700 Parent
(2009) Canadian Questionnaire 00:53

Daily Sleep Composition

Variation in composition of sleep over 24 hours nrayart explain the shorter total
daily sleep duration in this sample: compared tilalle reference values for preschool
children, children in this sample achieved simdaionger nighttime sleep, but shorter

daytime sleep, resulting in shorter total dailyepleluration (see Table 6.6).
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Table 6.6: Daily Sleep Composition, and Referencesita for Preschool Children

Daytime Total

Nighttime Sleep Daily

Sleep Duration Sleep

Duration | (hh:mm) | Duration

Child (hh:mm) | (Excluding| (hh:mm)

Lead Child Age | Sample (Whole Non- (Whole

Author | Nationality | (Years)| Size Measure Sample) | Nappers) | Sample)
This British 3 84 Parent

Sample Diary 11:13 00:24 11:22
Acebo | American 3 21 Parent

(2005) Diary 10:30 01:10 11:27
Croshy White 3 171 Parent

(2005) | American Questionnaire  10:20 01:40 11:45
Iglow- Swiss 3 450 Parent
stein Questionnairg

(2003) 11:24 01:42 12:30
Mindell British 0-3 800 Parent

(2010) Questionnairg  10:31 02:37 13:06
Sadeh | American 2-3 700 Parent

(2009) | & Canadian Questionnaire  10:00 01:53 11:54

Associations of daily nap duration with bedtimeghitime sleep duration and total daily

sleep duration are shown in Table 6.7.

Table 6.7: Associations of Daytime Napping Durationvith Bedtime and Sleep Durations

Weighted Mean
Daily Nap
Spearman's Correlationss r Duration (n=84)
Weighted Mean Bed Time A5 xr*
Weighted Mean Nighttime Sleep Duration -25*
Weighted Mean Total Daily Sleep Duratigpn .05

*p< .05 ** p< 01 %k p<.001

Duration of naps was correlated with bedtime. Theas an inverse correlation with
nighttime but not total daily sleep duration, sugjgey that reduced nighttime sleep
duration in nappers was compensated for by daysleep, ensuring that total sleep
duration did not vary significantly. This is cortsist with Acebo et al.’s (1995) finding
that children with longer naps slept for less ahii and with Ward et al.’s (2008b)
report that nighttime sleep was shorter for presthappers compared to non-nappers,

but that total daily sleep duration did not vary.
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Of those children who napped, two napped on alt fiays of the diary period. The
others napped on only some days: their likelihobdhapping did not co-vary with
nighttime sleep duration on the previous or follogvnights (sleep duration on the night
before a nap did not vary to sleep duration omight following a nap; data not shown,
p>.05). Whether short nighttime sleep results ippmag, or whether napping results in
short nighttime sleep, can therefore not be asceddrom these data.

Whilst little is known about the benefits and cansences of consolidated nighttime
sleep versus combined nighttime and daytime sleepreschool children (see Chapter
2), children in this sample had less frequent dratter napping, and shorter total daily
sleep durations compared to reference data. Thdtsesuggest that short napping, in
the absence of increased nighttime sleep, maytrasuhsufficient total daily sleep;

hence napping may be one way to increase totgb slemtion in this population. This

supports Ward et al.’s (2008b) proposal that anodppity to nap could benefit most
preschool children. However, Bell & Zimmerman (2Pi€ported that napping is not a
substitute for nighttime sleep regarding obesigk rfor preschool children, and so
increased nighttime sleep rather than the intradacof napping may be more

beneficial. Nighttime sleep, napping and total yladleep were each considered

separately in further analyses.

Bedtimes and Wake Up Times

The range between the earliest and latest weightsh times across all children was
greater for the time at which they got into bedt{4hours) than for the time at which
they woke up for the day (3:20 hours) (see Tablg. @he distribution of bedtimes is
shown in Graph 6.2. Weighted mean bedtime was l@twi€:01-20:00 for 54% of
children. Seven percent of children had a bedtater than 21:00.

Whilst parents are able to directly influence timet at which their child goes to bed if
they wish, in this sample 83% of parents said thay had no control over what time
their child wakes up (see below). Therefore bedsime more directly under parental
control and more vulnerable to modifications ingrding behaviours than are wake

times.
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Graph 6.2: Distribution of Weighted Mean Bedtimes in the Children
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Furthermore, bedtime was significantly stronglyretated with both nighttime and total
daily sleep duration, whilst wake up time was daited with total daily sleep duration
only. Previous studies have found bedtime to bieamg predictor of sleep duration and
of weight status, and have proposed that shorp dieeation is mainly attributable to

late bedtime rather than early wake up time (Chate

Since sleep start times, wake up and get up tima&® wignificantly correlated with
bedtime (Table 6.2), bedtime was more varied amdctly influenced by parenting
behaviours than were other sleep-wake variablas$ badtime was strongly correlated
with all measures of sleep duration, bedtime andsteep start time, wake or get up

time were considered in further analyses.

Range in Bedtimes

Regular bedtimes have a positive influence on s{sep Chapter 3), and irregularity of
sleep has been associated with obesity (Chapt®pr2iyt et al., 2011). In this sample,
the individual range between earliest and latedtilmes across the 5 diary nights varied
between children from 0 to 240 minutes (see Tal8g 6
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Table 6.8: Range in Bedtimes: Descriptive Statistic

n Min Max | Mean SD Median
Range In Bedtimes (mins) 73 0 240 70 a7 60

Associations of range in bedtimes with other sleapables are shown in Table 6.9.
There was a significant positive correlation witkilg nap duration, but no correlations
with nighttime or total daily sleep: this does msipport an association of regular

bedtimes with longer sleep.

Table 6.9: Associations of Range in Bedtimes withe8ltime and Sleep Durations

Spearman's Correlations, r Range in Bedtimes (mins) (n=73)
Weighted Mean Nighttime Sleep Duration -.20
Weighted Mean Daily Nap Duration 28 *
Weighted Mean Total Daily Sleep Duration -11
*p< .05 ** p< .01 *** n<.001

Standard deviation in bedtimes was calculated a@ngned as another measure of
variability, which is less affected by one outlyifgedtime: standard deviation in
bedtimes was also not significantly associated wiighttime or total daily sleep

durations (data not shown, p>.05). Since varigbiiit bedtimes across the 5 diary
nights did not appear to vary with sleep duratiothis sample, it was not considered in

further analyses.

Sleep Onset Latency

Sleep onset latency (the time between going to &ed falling asleep) was only
calculated for children who fell asleep in beddach night in the diary, since it is not a
meaningful sleep measure for children who fell &slbefore they got into bed. Sleep
onset latency was significantly negatively corretatvith nighttime and total daily sleep
durations, as well as positively correlated withltimae (see Table 6.10). This suggests

that children who went to bed later took longegét to sleep, and slept for less.
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Table 6.10: Associations of Sleep Onset Latency WiBedtime and Sleep Durations

Weighted Mean Sleep Onset Laten¢y
(Children who Consistently Fell
Spearman's Correlations, r Asleep in Bed) (n=59)
Weighted Mean Bedtime 30 *
Weighted Mean Nighttime Sleep Duration -.60 ***
Weighted Mean Total Daily Sleep Duration -.61 ***
*p< .05 **p< .01 *** p<.001

Children are generally considered to have problensep onset if they require more
than 20 minutes to fall asleep at night (Owensl.et2800). Sleep onset latency was
more than 20 minutes for 41% of the children insteample; however, this is an
overestimate of the time that it took children & tp sleep, since it includes time that
parents spent reading or talking to their childireived before they attempted to sleep.

Eighty nine percent of parents reported their ¢hiddeep onset to be unproblematic.

Night Wakings

Similarly to sleep onset, 87% of parents believiggthtrwakings to be unproblematic for
their children. Seventy four percent of childreml l3& least one night waking reported in
their diary, but mean number of night wakings wasrlless per night for 87% of

children. Duration of night wakings was generaliyd: a sample mean of 9 minutes
spent awake per night (see Table 6.11). Of thed@ml for whom durations of night

wakings were reported, 90% woke for an averageesd than 20 minutes per night.
Mean nightly duration of wakings was not correlatgih bedtime, wake up time,

nighttime sleep duration or total daily sleep dm@{results not shown, all p>.05).

Table 6.11: Night Wakings: Descriptive Statistics

n | Min | Max | Mean| SD | Median
Mean Night Waking Duration per Night (mins 60 120 9 20 1

Mean Night Waking Duration per Night (mins
(Only Children who Woke) 34 1 120 14 24 5

Sleep Problems
Although there are no clear definitions for childdosleep problems (see Chapter 2),

the characteristics of sleep onset latency andt miglkings in this sample are unlikely
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to fulfil the general criteria of frequent, sevemad chronic symptoms of bedtime
resistance and night wakings (Mindell et al., 2008&)rthermore, the proportion of
parents considering their children to sometimeshaoblems with sleep onset or night
wakings (11% and 13% respectively) were low comgdoethe reported cross-cultural
prevalence for parent-reported child sleep probleais 25% (Owens, 2005).
Additionally, no children were being medically tted for sleep disorders. These results
suggest that sleep problems were not prevaletismpbpulation. Therefore, sleep onset

latency times and night wakings were not a focusiither analyses.

This is appropriate for the aims of the study, inick sleep duration rather than sleep
quality was a focus. Although it may have been naareurate to subtract duration of
night wakings when calculating sleep duration, dataduration of night wakings was
only available for 34 of the participants: due he targe amount of missing data, night
wakings were not included in sleep duration analyskhis is consistent with the
majority of previous sleep-obesity studies whickéhastimated sleep duration without

accounting for night wakings.

Summary: Children’s Sleep-Wake Patterns

Although there are no definitive sleep recommemaatifor children, sleep duration was
short in this sample in comparison to referenca @it preschool children. Variation in
composition of daily sleep, specifically short dey napping in the absence of
extended nighttime sleep, may contribute to conipelg short daily sleep in this
sample compared to reference populations. Bedtsieep start time, wake up time and
get up time were significantly correlated togethmrglitime was the most varied between
participants, is more amenable to parental modiboa and was correlated with both
nighttime and total daily sleep duration; thereftiedtime was examined in further
analyses. Range in bedtimes over the diary periagl mot correlated with children’s
sleep, and sleep problems (long sleep onset artdt migkings) did not seem to be
prevalent in this population: these variables westconsidered in further analyses. In
sum, the main sleep variables for further analysee nighttime, daily nap and total

daily sleep durations, and bedtime.

169



Chapter 6: Sleep

This section of the chapter addressed secondarytl@e®e by providing a detailed
examination of sleep patterns in a sample of psathildren. Sleep duration varied in
comparison to the available reference data; furthemination of sleep patterns in
young children, in different populations, in additito sleep patterns in children of
different ages, is needed, before sleep need ilrehi can be fully understood or

determined.

Children’s Sleep: Associations with Ethnicity and $cio-Demographic

Characteristics

This section of the chapter will examine potenéisociations of children’s sleep with
ethnicity and SES. Additionally, associations ofeql with sleep location and birth
order will be assessed, since sleep has previdaety found to co-vary with these

characteristics.

Ethnicity and Children’s Sleep
Comparisons in sleep were made between white Brared BME children (see Table
6.12).

Table 6.12: Comparisons in Children’s Sleep with Etnicity

White British BME
Independent t-test, Mann Whitney U (n=95) (n=14) Statistic| p value
Weighted Mean Bedtime (hh:mm)
(mean (SD)) 19:41 (0:47 21:08 (1:00) t=-4.19 <.001
Weighted Mean Nighttime Sleep
Duration (mins) (mean (SD)) 675 (35) 641 (58 t42.3 .021
Weighted Mean Daily Nap Duration
(mins) (median (range)) 0 (0-65) 39 (0-113) uU=96 .010
Weighted Mean Total Daily Sleep
Duration (mins) (mean (SD)) 683 (35) 663 (32) t=5.94 157

White British children had significantly earlier dienes compared to BME children.
They had shorter daily nap durations and longehttige sleep, resulting in no
significant difference in total daily sleep compéite BME children. This demonstrates
a difference in sleep patterning between ethngitiensistent with previous studies (see

Chapter 2). Crosby et al. (2005) similarly foundttin American 3-year-olds, white
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children had longer nighttime sleep, shorter dagtsteep, but similar total daily sleep
compared to black children. Mindell et al.’s (2010pss-cultural comparison of sleep
in children aged 0-3 years also found childrennlyviin predominantly Caucasian
countries to have significantly earlier bedtimesnder nighttime sleep and shorter
daytime sleep than those in predominantly Asiamtiies; contrastingly to this study,

they additionally found a difference in total sld¢ape.

SES and Children’s Sleep
Comparisons in sleep were made between childrelepnived and affluent SES groups
(see Table 6.13).

Table 6.13: Comparisons in Children’s Sleep betweeBES Groups

Affluent Deprived
Independent t-test, Mann Whitney U (n=49) (n=60) Statistic | p value
Weighted Mean Bedtime (hh:mm)
(mean (SD)) 19:36 (0:34)| 20:03 (1:06 t=2.24 .02§
Weighted Mean Nighttime Sleep
Duration (mins) (mean (SD)) 677 (40) 668 (36) t=-.99 .324
Weighted Mean Daily Nap Duration
(mins) (median (range)) 0 (0-59) 9 (0-113) U=596 .006
Weighted Mean Total Daily Sleep
Duration (mins) (mean (SD)) 682 (40) 682 (30) t=.01 .995

Children living in affluent areas had significandgrlier bedtimes and shorter daily nap
durations compared to those living in deprived sre@here were no significant
differences in nighttime or total daily sleep diosas. This adds to the conflicting
literature regarding variation in children’s sleefth socioeconomic variables (see
Chapter 3).

Usual Sleep Location and Children’s Sleep

Usual sleep locations for children in this sampte shown in Graph 6.3 (n=109).

Nearly all of the children (95%) had their own bdd;hildren shared their parents’ bed,
and 1 shared a bed with his brother. The frequefdedsharing with parents was less
than Sadeh et al.’s (2009) report of 15% of US @adhadian children aged 24-36
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months, whilst the proportion of children havingithown bedroom (66%) was similar
to their sample (67%).

Graph 6.3: Usual Sleep Locations of the Children
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Usual Sleep Locatic

Sleep was compared between children who usualpt shea room of their own and

those who usually shared a bedroom or a bed (dale ©d4).

Table 6.14: Variation in Bedtime and Sleep Duratios with Usual Sleep Location

Sleep Location
Shared

Independent t-test, Own Bedroom | Bedroomor | tor U
Mann-Whitney U (n=66) Bed (n=43) | Statistic| p value
Weighted Mean Bedtime (hh:mm)
(mean (SD)) 19:37 (0:37) 20:11 (1:11) t=-2.48 .009
Weighted Mean Nighttime Sleep
Duration (mins) (mean (SD)) 678 (37) 664 (38) t=1.71 .092
Weighted Mean Daily Nap
Duration (mins) (median (range)) 0 (0-65) 9 (0-113) U=681 170
Weighted Mean Total Daily Sleep
Duration (mins) (mean (SD)) 686 (37) 676 (31) t=1.17 247
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Children who usually slept in a room of their owadhsignificantly earlier bedtimes
compared to those who did not. There were no sagmt differences in nighttime
sleep, daytime nap or total daily sleep durati@spite previous reports of sleeping in a
separate room being a strong predictor of nightsteep duration in preschool children
(Sadeh et al., 2009). Therefore sleep location masconsidered in further analyses

involving sleep duration.

The location of each child’s bed (own bedroom aret) is likely to be influenced not
only by parent or child preference (see below),ds® SES and associated factors such
as family size and household crowding. Groupingldebh who usually shared a
bedroom into a single group did not distinguishaleein those who shared with siblings
or with parents, but was necessary due to the laguencies of children in these
separate categories. Since parental presence i eleset is associated with sleep
duration in children (see Chapter 3), distinctidrclildren sharing a room specifically
with their parents, or having their parents pressnsleep onset, may have revealed

associations with sleep duration.

Birth Order and Children’s Sleep

Associations of birth order with children’s sleepre assessed (see Table 6.15).

Table 6.15: Variation in Children’s Sleep with Birth Order

Spearman’s Correlations, Birth Order| p value
Weighted Mean Bedtime (hh:mm) (n=74) s =127 .019
Weighted Mean Nighttime Sleep Duration (mins) (N=85| r;=-.20 .073
Weighted Mean Daily Nap Duration (mins) (n=84) s =£.02 .873
Weighted Mean Total Daily Sleep Duration (mins) §A4¥ =-21 .056

Birth order was significantly positively correlatedth bedtime. This is contrary to
Scher et al.’s (1995) finding that first-born Idrashildren went to sleep later, and more
in keeping with Rona et al.’s (1998) report of pmosleep in British children whose
birth orders were forth or more. Perhaps negotatiath later bedtimes of older
siblings influenced children’s bedtime, for examptame parents delayed bedtimes of

younger children to coordinate with those of olgiétings (see below). Birth order was
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not significantly correlated with sleep duratiorrighles, and so was not considered in

analyses involving sleep duration.

Summary: Children’s Sleep: Associations with Ethitie and Socio-Demographic

Characteristics

Bedtimes were significantly earlier for white Bshi compared to BME children,
children living in affluent rather than deprivedeas, children who usually slept in a
room of their own, and children with lower birthders. Children living in affluent

rather than deprived areas had shorter daily naptidns. Daily sleep composition
varied with ethnicity, with white British childrehaving shorter daytime sleep and

longer nighttime sleep, but similar total dailyegbeto BME children.

Parents’ Attitudes and Behaviours Regarding Childrer’'s Sleep

This section of the chapter will focus on descop$s obtained during interviews,

exploring parents’ attitudes and practices regardimldren’s bedtime and sleep habits.
Key topics will be discussed (including parents’owtedge, and scheduling and
location of children’s sleep), themes arising frma interviews will be identified, and

parenting strategies regarding children’s sleephalinvestigated.

Parents’ Knowledge of Child Sleep

In this sample, the importance of adequate sleegHhddren was recognised by most
parents. The most commonly mentioned reasons &imntiportance of sufficient sleep
are reported in Figure 6.1. Notably, the reporteddiits were all short-term. Preventing
obesity was not mentioned by any parents as ameasdhe importance of sufficient
sleep, although 8 parents described their chiltk@neating as well if they were tired
(see Chapter 8 for a discussion of sleep and appeti
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Figure 6.1: Parentally-Reported Reasons for the Imprtance of Sufficient Child Sleep

J

Reasons Parents Mentioned for the Importance afdé&n Getting Enough Sleej

/ { Ny

For Mood and To be Ready for To Recharge
Behaviour (n=82) Nursery (n=24) Energy (n=10)

To Rest the Brain;

for Concentration For Appetite; to
and Thought Eat Well (n=8)

Processing (n=13)

In order to understand parents’ practices and betes; it is important to consider
when, where and how parents learn about sleepn®ardenowledge and practices
regarding sleep were mainly based on their own iaipees. Twenty seven parents said
that they had received advice regarding their chilt sleep, whilst the remainder had
not. Of those parents who had received advice stheces are shown in Figure 6.2

(note that some parents reported multiple sourtasg\wace).

Figure 6.2: Parentally-Reported Sources of Advice &garding Child Sleep

Sources of Advice for Parents Regarding Child Sleep

/ ! N

Health Visitor Their Parents Friends (n=5)
(n=16) (n=10)

Books (n=4) TV (n=2)

Most information and knowledge was informal, praddoy family and friends, rather
than medically based. Sixteen parents had beem gigeice from their health visitor,
but this was almost exclusively when their childreare infants, with advice rarely
being applicable to preschool children. One motreticularly mentioned the lack of

readily available advice regarding preschool cheiits sleep:
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“When they're babies there's lots of informatioabwhat do, and advice from health
visitors, but when they're 3 there's non@dD 78)

Timing and Scheduling of Children’s Sleep

a) Setting Regular Bedtimes

When parents discussed childrens’ sleep pattenesiegularity of and degree of scope
in bedtimes was a main topic. Parents’ attitudegatds regularity of bedtimes varied
from those who maintained consistent bedtimes emglyt (within a few minutes), to

those who did not keep a bedtime at all (bedtimedaeach night) (see Graph 6.4).

Graph 6.4: Parents’ Attitudes towards Regularity of Child Bedtimes
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Regularity of Bedtime

Three quarters of parents (76%) said that theildadmn’s bedtimes were always or
usually regular. The most frequently mentioned seador setting regular bedtimes are

listed in Figure 6.3 (note that some parents replomultiple reasons).
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Figure 6.3: Parentally-Reported Reasons why RegulaChild Bedtimes are Important

Reasons Parents Mentioned for the Importance otiRe@hild Bedtimes

/ { AW

So Children Know Children Like It So that Children
what they’re (n=17) get Enough Sleep
Doing (n=46) (n=55)

For Nursery —

Regular Bedtimes So that Parents

have their Own

only became /e the
Important once Time in the
Child Started Evening (n=48)

Nursery (n=8)

The most commonly mentioned reason for keepinglaeghild bedtimes was to enable
children to achieve sufficient sleep: this is meliwith reports that regular bedtimes are
important for children’s sufficient sleep (see Cteap2). Parents also frequently
mentioned that children like routine and consisyerand that regular bedtimes help
them to feel secure and happy

“I think it's comfort, he seems to enjoy it(ID 4)

“Routine makes children feel securdID 29)

Having regular bedtimes, where children know wleaexpect and what time to go to
bed, prevented bedtime resistance:
“She knows it's time to go to bed, and goes topsle@D 102)
“If they don’t know where they are and what theyl®@ng you have more trouble
getting them to bed and thinggID 92)

Allowing parents to have their own time in the ewgnis different to the other reasons

in that it was beneficial for parents rather thandhildren:

“Is important so | [mum] have time for myself besatthe whole day is centred around
them.” (ID 79)
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However, many parents who mentioned this alsodiséasons which benefitted their
children. The perception of regular bedtimes betnedi both parents and children may
be important when considering parental motivatimnengaging in sleep regulation and

routine-setting.

Of the parents who set regular bedtimes, two thattsved bedtime to sometimes be
later, for example on weekend nights, holidays mecgl occasions. Allowing later
bedtimes was frequently described by parents asat or reward for their children.

Whilst regular bedtimes were more firmly adhereddiaring typical week nights,

weekends were seen as a period when routines doelldroken under special
circumstances:

“We won’t drag him home from a barbeque next dédats a weekend, just for the sake

of it being bedtime.(ID 107)

Family pressures led to bedtimes sometimes beitay, lfor example parents’ work
schedules:
“When I'm [mum] working in the afternoon and baeitdr, bedtime’s a bit later.”
(ID 63)
“When their dad is working, he doesn’t drive sariym] go to pick him up, and he
[child] comes with me.{ID 78)

Another instance of household members’ influencecloildren’s bedtime regularity
was the presence of siblings, and their scheduongstraints for sleeping and waking;
hence bedtime regularity could vary for differehiidren in the same family:
“There has to be more of a routine with him [comgato his older brother when he
was aged 3] because we have to be up at a certaato take his older brother to
school.” (ID 66)

Family members outside the household could aldarth€hildrens’ bedtime regularity:
“On a Monday they go to their grandma’s for tea,itsolater bedtime when they get
back.” (ID 101)
“When they've been with their dad [who is divordemim their mum], they don’t come
back ‘til 7:30pm so bedtime’s later(ID 58)
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Some children regularly stayed overnight in otheudeholds, which disrupted bedtime
routines and regularity. These overnight staysade frequent, for example staying 3
nights each week with grandparents (ID 2). In thesges, parents expected at least
some variation in bedtime to occur, and this wasallg negatively perceived.
Overnight stays with parents who were separate@ wensidered particularly upsetting
and disruptive, since parents’ lack of awarenessrdbility to influence their child’'s
bedtime behaviours in this other household wasquéatly likely. At one extreme, a
mother was taking legal action to enforce her dearghfather to follow her parenting

rules when she stayed with him, in particular badt{(ID 77).

In each of the scenarios described above, whildtilhes sometimes varied, they were
regular for most of the time. Contrastingly, almasjuarter of parents (23%) did not set
consistent bedtimes any of the time: they did nt#nd to bedtimes to be regular. Some
of these parents did not consider regular bedtimé® necessary:
“A kid’ll know when they’re tired, when they’re ¢id they’ll go to sleep.{ID 16)
“It depends how she feels, she goes when shets'ti(tD 16)

Others recognised that regular bedtimes were ddsjrédut felt either a) unable to
implement them:
“Sleep's up to children - if they're tired they tgosleep, if they're not, what can you
do?” (ID 21)

Or b) unwilling to implement them, mainly becausmierfered with their own
preferred schedules or desire to go out in theiagen
“I [mum] don’t think my life or my husband’s lifdnsuld be dictated by childrens
routine, if we want to do something we do and hmesalong and goes to bed when he
gets in.”(ID 103)

b) Components of Bedtime Routines

The term “routine” was used synonymously by pardotsnean “regular bedtime.”
However, the idea of a bedtime routine as a seictivities which occurred each night
before sleep was distinct from a regular bedtim&il$¥ a quarter of parents did not

keep a regular bedtime, parents almost invariadpprted that their child had a bedtime
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routine. This is in accordance with previous repdhat the majority of preschoolers
have bedtime routines (for example 93% of Ameripaeschoolers, Mindell et al.,
2009a; 80% of UK 0-3 year-olds, Mindell et al., BR1Parents’ descriptions of bedtime
routines varied from giving their children a kisck night before they went to sleep, to
a timed set of activities beginning with the evenimeal. Commonly reported

components of bedtime routines are reported inrEiGua.

Figure 6.4: Frequently Reported Components of Chilcen’s Bedtime Routines

Ny

Reading (n=63)

Components of Bedtime Routine

/ |

Playing (n=23) Cuddling and
Affectionate
Activities (n=27)

Having a bath Watching TV
Every Some Before | In Bed
Night Nights Bed (n=27)
(n=61) | (n=21) (n=32)

Fifty eight percent of parents usually read to @hwheir children at bedtime, either just
before they got into bed or in bed, which is comapée to the 58% of preschoolers in
Mindell et al.’s (2009a) American sample who weead to as part of their bedtime
routine. Reading at bedtime was enjoyed by bothergar and children, and was
sometimes used as a treat or reward:

“If she's been good in the day | [mum] might reaa more.” (ID 39)

Parents’ enjoyment of reading to or with childremrors the concept that bedtime has

become an integral part of ‘quality time’ with ahién for some parents (Owens, 2004).

Contrastingly, other parents negatively perceivesl time and effort required, and it

prevented them from engaging in reading at bedtime:

“We don't want children to drive us [parents: thekildren want stories every night].”
(ID 36)
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Twenty nine percent of children watched TV as pdrtheir bedtime routine before
getting into bed, and a further 25% watched TV ™03 in bed. (See Chapter 7 for a
discussion of children having TVs in their bedropithis exceeds the 11% of 3-year-
old American children in Hale et al.’s (2009) saenjjbr whom watching TV was a
component of their bedtime routine, and is concgymue to the negative correlations
between watching TV before bed and children’s sthaation and quality (Chapter 3).

Whilst reading requires parents’ presence and jnpost of the children who watched
TV in bed did so without their parents being preésemleed, allowing children to watch
TV in bed was sometimes described by parents astlaoth to reduce their involvement

at bedtime.

c¢) Timing of Bedtime

Further to the setting (or not) of routines andutag bedtimes was the issue of what
time children with a regular bedtime were sent taaken to bed. When describing
decision-making regarding their children’s bedtime parents mentioned formal advice
or guidance. Two main themes emerged: 1) many fsafelt that it just comes to them:

“Bedtime is just more of a natural thing | think(ID 59)

And 2) parents frequently mentioned that they fo#d what their friends or family did:
“Speak to friends and see what their kids are Tik¢gD 90)

Timing of bedtime was influenced to some extentdxyernal and family factors,

similarly to regularity of bedtinteincluding parents’ work schedules:

3 Children’s Sleep Schedules in Family Context

Parents’ decision-making regarding childrens’ slege schedules did not occur in
isolation, but in the context of the schedules dethands of other members of the
household. Thus there were constraints on parabtkties to schedule children’s sleep
as they deemed appropriate. For example, regulariy timing of bedtime were
influenced by parents’ work schedules, and thegmes of siblings. Relatives outside
the main household were also influential for clells sleep patterning: regular visits
with members of extended family could delay bedsmehilst custody rights of a
separated parent could disrupt bedtime regulaltitiz. therefore important to consider
parents’ behaviours regarding their children’s glpatterns not in isolation, but within
the wider context of the whole family, and to urelend the set of constraints under
which they work.
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“He [dad] doesn’t get in from work until 6:30pm. Hi&es to see them and read a story;
then he puts them to bedID 61)

The presence of either older or younger siblingdadtmfluence bedtime to be earlier or
later:
“We [parents] have to put the younger one [child]led first, then the older one.”
(ID 58)
“They both [child and his sister] go to bed at th&me time, to stop them arguing. It's
probably a bit late for him and early for his siste(ID 63)

Some parents considered their own desired sleep-g@kedules when setting bedtimes
for their children. Children’s bedtimes were iniheed in two directions: 1) parental
desire to have their own time in the evening calrlde bedtime to be earlier:
“If bedtime was any later then we [parents] wouldhave much time in the evening.”
(ID 56)

Or 2) bedtime could be delayed in an effort to rtaam parentally preferred morning
wake up times:
“If they go to bed any earlier, they’re up earlievhich isn’'t good for us [parents].”
(ID 51)

d) Wake Up Time

Most parents (83%) reported having no control avkat time their children wake up
for the day, whilst 17% said that they wake théitdren up in the morning (see Graph
6.5). Where parents reported waking their childupnn the morning, this was usually
on week days when parental work and child nursehgedules dictated the necessary
time to get up. In most cases, parents describéihg/dheir children up and leaving
them for a few minutes in bed, followed by childrgetting out of bed without
resistance. Where children were woken up by thelings, this was usually considered
problematic by parents; for example younger or teomss siblings disturbing the

household and waking children up inappropriateljyyea
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Graph 6.5: How Parents Described their Children Usally Waking Up in the Morning
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Children spontaneously waking up for the day inappately early was most

frequently reported for weekend days, when somemnarwished to stay in bed for
longer. Where parents wanted to stay in bed onee thildren had woken up, some
parents banned their children from disturbing thEBor. example, one mother instructed
to daughter to:

“Keep herself occupied and not annoy m@D 6)

She was to do this by watching cartoons and playinger bedroom on her own until

her mum was ready to get up. Another parent regorte

“We [parents] put a TV in his room because we thduge might stay in his room a bit
longer.” (ID 98)

A response by other parents to early child wakéraps was to modify their own sleep-
wake schedule so that they would also be awake,darlget up with their children.
Sometimes negotiation between parents was reaébe@xample the mother would
have a lie in at weekends, while the father goang looked after and entertained the

children.

Some parents encouraged their children to get timar (parents’) bed on weekend
mornings, so that they could stay in bed longernstisupervising their children (note

that this is distinct from children sleeping inithgarents’ bed throughout the night: see
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below). This enabled a compromise between child arént sleep-wake preferences,
and was usually considered a treat by childrenpaments alike:

“It's nice to have family time together all in bédID 51)

e) Appropriateness of Daytime Napping

As described above, daytime sleep in children ia sample was inversely correlated
with nighttime sleep, resulting in similar totalilgasleep duration for children who did
and did not nap (Table 6.7). However, parents didconsciously perceive napping to
be a method to increase or ensure adequate slg@pirnchildren: indeed, 35 parents
spontaneously commented that they tried to pretlegit children from having naps
(see Table 6.16).

Table 6.16: Parents’ Opinions and Behaviours Regardg Children’s Napping

Parents' Attitudes to Children’s Napping Frequency (%)
Try to Prevent Naps 35 (35)
Allow Naps if Child Prefers 25 (25)
Encourage Naps 9 (9)
Unable to Answer - Child Does not Want Naps 31 (31)

Various methods were described by parents to trgréwent children from napping,
such as giving them sweets and engaging them ivitees. This may partly explain the

short daytime napping in this sample comparedfereace populations (see Table 6.3).

A major reason given by parents for trying to préviéeir children from napping was
that daytime napping would delay subsequent bedtirmed decrease nighttime sleep.
Weissbluth (1995) also reported a common reasopdognts stopping children’s naps
being so that they would go to sleep earlier ahin{§0% of his American sample). The
significant correlation of daytime napping with biete in this sample (Table 6.7)
supports parents’ concerns that napping delays ttteldren’s bedtime. However,
amongst children who napped on some days and hetstnighttime sleep duration
was not shorter on nights following a nap compaoeagights when there had not been a
nap (see above): this knowledge may alleviate pardaars that nighttime sleep is

adversely affected by daytime napping.
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In the 9 parents who deliberately encouraged rtapsnain reason was to prevent child
moodiness in the absence of naps:
“If he didn’t have a nap then he gets fidgety, baigsus.” (ID 24)

Another 25 parents did not have an opinion regardive appropriateness of children
napping, and allowed them to do so if and when thagted. Thirty one parents were
unable to comment on their attitude towards napginge their children did not want

naps.

Opportunistic, rather than planned or scheduleds wee main form of napping
mentioned by parents: some parents reported thatdhildren only nap occasionally in
the car (n=24) or when he or she is ill (n=6);ifaglasleep in the living room whilst
watching TV was also mentioned. Consistent withs¢haterview descriptions, of all
the naps reported in the diaries, 11% were repatethking place in a bedroom or a
bed (see Graph 6.6), with the majority taking plaeother locations, most likely

opportunistically.

Graph 6.6: Locations of the Naps Documented in thBiaries
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In the diaries, two children napped on all four layd five children napped on three
days. The majority napped on one or two days ddbme of the reported naps were
very short: of the children who had at least ong #&% had a total of one hour or less

over all four days; 28% had a total of more thaw twours of naps over four days.
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These inconsistent napping schedules support thennihat with the exception of the
few longer and more consistent nappers, nappingnaasly unplanned rather than a

conscious strategy in this sample.

Sleep Location

f) Sleep Onset Location

Usual nightly sleep location for children was ddsed above. When discussing
nighttime sleep onset, some parents said that eénsyre their children fall asleep in
bed, whilst others reported their children to usutlll asleep in another location (for
example in their parents’ bed, on the sofa, in ggygi Examination of the diary data
revealed that the proportion of children who fedlep in a location other than their
own bed for at least one of the five nights was 3gée Table 6.17). For the majority of
this 37%, there was a combination of different tmoes within their own house,
suggesting that constraints were not set by beiragdifferent house, but rather parents
did not put their children to bed in a consisteiatp within the house before they went
to sleep. Notably, 9% of children were not repottedave fallen asleep in their own
bed for any of the nights; these children mainly dsleep in their parents’ beds or on

sofas.

Table 6.17: Consistency of Sleep Locations for thhildren

Sleep Locations Frequency (%)

Fell Asleep in the Same | ©Wn Bed 52 (57)

Location Each Night Parents Bed 3(3)
Sofa (Living Room) 2 (2)

_ Parents Bed and Sofa (Living Roon) 2(2)

E(;Lle?;ﬁeﬂ:gtm% Own Bed and Parents Bed 4 (4)
Own Bed and Sofa (Living Room) 10 (12)
Own Bed and Grandparents' House 8 (9)
Own Bed and Another House 2 (2)

Fell Asleep in Three Different Locations 8 (9)

Two of the parents who described their childrerutady falling asleep outside of their
own bed planned and preferred this: one girl feléep in her mothers’ bed so that her

mother could watch TV whilst supervising her fajjimasleep; once asleep, she was
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carried into her own bed (ID 2). Another girl wag mto her pushchair at night so that
her dad could stay downstairs and supervise hdstngiie went to sleep (ID 28).

Falling asleep on the sofa was not planned by amgrpts. Where this did occur, it was
sometimes driven by child preference for fallingdeap in the living room and
reluctance to go to bed:
“We [parents] used to let her fall asleep on settdeenever she wanted, telly on. She
would scream if we moved her, so the whole fanoiyldvsleep downstairs.(ID 9)
“I [mum] can see she is tired and suggest takingtbebed, she says she wants to fall
asleep on the sofa(iD 20)

Other commonly-described scenarios were parentsiréato take their children to bed
before they fell asleep due to not being aware tiay were falling asleep, or due to
reluctance to spend time taking their children éd kither at the appropriate time, or at
all:
“Sometimes she asks to go to bed, but | [mum] s&ywntil I've finished watching my
programme; and then she’ll fall asleep on sofdD 19)
“Can't be bothered taking him, he may as well sleefithe sofa.(ID 44)

These descriptions imply that falling asleep ongbi is opportunistic and spontaneous
for children, rather than planned. This is consistgith the diary data, which showed
that the majority of children who fell asleep orethofa were inconsistent in sleep

locations across different nights.

g) Sleep Location throughout the Night

The issue of children sleeping in their parents be night raised strong and opposing
feelings in parents (note that this is distinctrirohildren getting into their parents’ bed
in the morning once they were awake, which wasudised above; and this concerns
typical nights, not exceptions, for example whenldcan were ill). Four children
routinely slept in their parents’ bed throughou¢ ntire night, as their usual sleep
location. For one parent this was an undesirabtessity, due to access to only one
bedroom (ID 11); for the others, bedsharing witkirttthild was their preferred sleep

arrangement.
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Amongst other parents, opinion regarding theirdreih sleeping in their bed at some
point during the night varied. Some parents prodithesir children with their own bed,

but were not opposed to them sharing the parems’for some nights or part of the
night. However, the majority of parents (59%) répdrthat they try to prevent their
children from sleeping in their bed at any pointnaght. Many parents felt strongly

about this, and had beefirtn” (ID 58) about it from an early stage:

“I [mum] was determined not to let them share mg,lfeom the offset.(ID 96)

Reasons for discouraging children from getting ititeir parents’ bed are shown in
Figure 6.5 (note that some parents reported meltidasons). Figure 6.5 also

documents who the reasons concern: parents, ahjldréotH.

Figure 6.5: Commonly Reported Reasons for Parentstying to Prevent their Children

from Getting into their Bed at Night, and Who the Reason Concerns

Reason for Trying to Prevent Children from Gettimig their Parents’ Bed

/ { AW

Do Not Sleep As Well Do Not Want Need Personal Space
Children to Get
Parents | Children Into the Habit Parents | Children
(n=17) (n=3) (n=26) (n=17) (n=4)
Both Parents and Both Parents and
Children (n=11) Children (n=13)

* Desire for Child Independence
For some parents, desire for children to be ableinibate and maintain sleep
independently was a driving force for setting bedtiroutines, regular bedtimes, and
preventing children falling asleep on the sofa @@eging in their parents’ bed.
Frequently, parents described their attempts ti timeir children’s reliance on them for
sleep, because they did not want to have to dehsteffort and time every night:

“He has to learn that his parents can’t be arourtithe time, has to learn to settle

himself without us there.” (ID 67)

Desire for child independence and self-soothing pesviously been described in
Westernised societies, where child autonomy andlaéign are valued and aspired to
(see Chapter 3).
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Further to parents’ attitudes towards children istgatheir bed was the frequency at
which children actually got into their parents’ batdchight (see Figure 6.6). Twenty nine
percent of parents said that their children redylget into their bed during the night (at
least once a week): this is a greater proportian tthe 21% of US and Canadian
children aged 24-36 months being brought into tparents’ bed if they wake during
the night, reported by Sadeh et al. (2009).

Figure 6.6: Children Getting into their Parents’ Bed at Night: Parents’ Attitudes, and

Children’s Frequency

Parents Attitude to Children Sharing their Bed

/ Ny

Try to Prevent Allow
(n=61) (n=42)
Frequency of
Regularly Rarely Children Regularly Rarely
(at least (less than Gettlng’mto (at least (less than
weekly) weekly) Parents’ Bed weekly) weekly)
(n=10) (n=51) at Night (n=21) (n=21)

Frequency of children getting into their parent€dbvaried to parents’ intentions
because 1) some children were allowed to sharepghetnts’ bed but did not wish to do
so, and 2) some children got into their parentsl despite parents wanting to prevent
this. Reasons for allowing children to sleep inrthed even when this was undesirable
included children crying when they were put backhair bed after getting into their
parents’ bed, and parents worrying about wakingropleople in the house:

“We [parents] should stick to making her stay irr bgvn bed, but we’ve got to think of

waking her brothers if she cries(iD 75)

Sometimes children got into their parents’ bed wuththeir parents waking up and

realising:

“If it's really early we [parents] won't notice himet in, and if he's asleep we’ll let him
stay.” (ID 78)
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Commonly, parents described being too tired tatipeir children back to béd
“When we’re [parents] tired from work, it's easitr let her stay in our bed when she
gets in.”(ID 51)
“We've [parents] always tried to keep them in thewn beds. But when everyone's
really shattered sometimes we give i(iD 93)
“We're [parents] so tired it's the easiest optiamlet him stay there.{ID 47)

> Conflict and Negotiation of Parent and Child Sleafyake Schedules

Parents frequently described conflicting and compgepriorities for children’s and
parents’ sleep-wake schedules. Regarding regulafityedtime, this involved conflict
between parents’ preferences for themselves (waritnbe free to stay out later to
socialise; wanting flexibility in schedules to iiit with other demands) versus for their
children (maintaining a regular bedtime). Conflictpriorities were also revealed in
timing of bed and wake up times: for example wharepts wanted their own time in
the evening but children did not want to go to ke when parents wanted to sleep for
longer in the morning but children wanted to get &or sleep location, conflict
occurred when children wanted to fall asleep onsthfa or to get into their parents’ bed
at night, but parents wanted children to fall atay sisleep in their own bed.

Parents varied in their willingness to prioriti$eeit own schedules and desires
over their children’s. Some parents insisted thatytwould not alter their children’s
sleep schedules for any occasion, for example i@sgr how they leave social
gatherings early in time for children’s bedtime,daadjust their own sleep-wake
schedules to conform to their children’s desiredkevap times. Other parents adapted
children’s bedtimes according to their own scheslaled preferences, and stayed in bed
once their children were awake if they so desifdcbne extreme, one motharranged
for her daughter to stay with her grandparentsyewerekend so that she could maintain
her own schedules and socialising at the weekendtasrupted (ID 14).

In some instances, parents’ and children’s scheduéze in accord, for example
when parents wished to set regular, early bedtiimethe benefit of their children and
found that this also benefitted their desire faiittown time in the evening. Sometimes
parents negotiated schedules to strike a balarteeebe child and parental preferences,
for example encouraging children to get into thpgrents’ bed on weekend mornings.
Parents allowing children to sleep in their bed mvil@s was not planned or desired
could also be a method of bringing children’s aiadepts’ priorities in line with each
other: where parents were tired, and children waowldgo back and sleep in their own
bed without resistance and parental input, havhilgien sleep in the parents’ bed was
deemed a successful way of allowing both parerdscaiidren to continue to sleep with
minimum disruption. Hence strategies developed whmarent and child needs and
priorities were brought into accordance.
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Parenting Strategies for Children’s Sleep

Running throughout the topics described above ifgnischeduling and location of
children’s sleep) is the theme of parents’ attisidaed practices regarding their role in
children’s sleep patterns. These behaviours antbappes to parenting can be broadly

distinguished into two strategies:

» Strategy A: For each topic, there were exampleparents regulating their
children’s sleep: by setting regular bedtimes (gsvar usually, where possible);
setting what they considered to be appropriateheti bedtimes; maintaining
and promoting a bedtime routine involving paremiglt in the form of reading;
either encouraging or preventing naps, as they ddeppropriate; ensuring that
their children fell asleep in their own bed; and@d@maging children to maintain

sleep in their own bed throughout the night.

» Strategy B: For each topic there were also exampigsarents enabling child
choice: children could fall asleep when they wangetich could be irregular
times each night); where they wanted; their bedtiméines lacked activities
requiring parental presence, such as reading, &ed awvolved independent
activities such as watching TV; children determitieemselves whether or not
they napped during the day; and they could gettima parents’ bed during the
night if they desired.

Parents’ attitudes and behaviours regarding spetopics for children’s sleep were
categorised according to these strategies (see BabB). Those behaviours listed under
Strategy A reflect parents’ use of regulation, ¢stesicy, limit setting, and prioritisation
of childrens’ sleep; as such, they are termed fneulied” parenting behaviours. Those
under Strategy B reflect child choice and self-goaace of sleep, and inconsistency,
and absence of parental regulation and limit-sgttegarding sleep. As such, they are

termed “routine-free” parenting behaviours.
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Table 6.18: Parenting Behaviours Reflecting Diffenet Strategies for Children’s Sleep

Parenting Behaviours for Child Sleep

Parenting Strategy A:
Topic “Routine-Led”
Setting Regular Bedtime always or usually the No set bedtime (n=26)
Bedtimes same (n=82)
Composition of Parent usually reads to/with [ Parent does not usually read to/w|th
Bedtime Routine child at bedtime (n=63) child at bedtime (n=42)
Sleep Onset Child did not fall asleep on thg Child fell asleep on the sofa at least
Location sofa (n=68) one night during the diary (n=21
Sleep Location Child rarely gets into parents'| Child regularly gets into parents'’
Through the Night bed (less than weekly) (n=77 bed (at least weekly) (n=31)

Associations amongst the parenting behaviours &whestrategy were assessed (see
Table 6.19).

Table 6.19: Associations of Parenting Behaviours faChildren’s Sleep

Sleep Location Composition
Throughout the| Sleep Onset| of Bedtime
Chi-Square, X Night Location Routine

Setting Regular Bedtimes
(bedtime always/usually the same verdqus
no set time) 15.26 *** 21.97 *** 10.43 **
Composition of Bedtime Routine
(parent usually does versus
does not read at bedtime) 0.49 4,94 *
Sleep Onset Location

(child did not versus did fall asleep
on the sofa during the diary period) 20.25 ***
* p<0.05 ** p<0.01 **p<0.001

See Appendix J: Frequency Tables for Associatidn$?arenting Behaviours for
Children’s Sleep

Routine-led behaviours were significantly corredateogether, whilst routine-free
behaviours were significantly correlated togetiveith( the exception of one correlation
which was not significant). This clustering of rma:-led and clustering of routine-free

behaviours supports the idea that these are tviioctiparenting strategies.

These different strategies may represent variatigrarents’ consideration of their role
as parents. Routine-led parents considered it appte and necessary to actively
regulate and promote their children’s sleep, usingtines and consistency, and
enforcing limits. Routine-free parents did not adesit necessary or normal to regulate
their children’s sleep; instead, they allowed thekiildren to determine their own sleep
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schedules, with minimal parental input. In someesathis may have been an active
decision by parents to allow children to choosethemselves when and where to sleep,
or to prioritise their own schedules over theiddtan’s; in others, this may be reflective
of a laissez-faire attitude towards parenting, dack of active decision-making

regarding scheduling and routine for their childsesieep.

Since the parenting behaviours in each strategysigmgficantly correlated together,
regularity of bedtime will be considered represgwea of parenting strategy for
children’s sleep: parents who set regular bedtinfesvays or usually) will be

considered routine-led, whilst those who did notregular bedtimes will be considered

routine-free for sleep.

Summary: Parents’ Attitudes and Behaviours Regardi€hildren’s Sleep

Parents varied in their attitudes and practiceandigg the timing, scheduling and
location of children’s sleep. A general variatioetween parenting strategies was
identified: “routine-led” parents regulated childig sleep, prioritising consistency,
limit-setting and routines. “Routine-free” parerdsd not regulate children’s sleep;
hence it was child-governed and inconsistent. Theas a clustering of routine-led
parenting behaviours, and of routine-free parentielgaviours, lending support to their
being distinct parenting strategies. Regularitglofdren’s bedtime is representative of
routine-led (bedtime always or usually the samesu® routine-free (no set bedtime)

parenting strategies for children’s sleep, as shiomkigure 6.7.

Figure 6.7: Different Parenting Strategies for Chitlren’s Sleep

Bedtime is always of There is no set
usually the same bedtime

Routine-led (n=82) Routine-free (n=26)
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Examination of Parenting Strategies for Children’sSleep

This section of the chapter will explore the paremtstrategies for children’s sleep
identified above (routine-led and routine-free) sésiations of parenting strategy with
children’s sleep will be investigated, and variatio parenting strategies with SES and

ethnicity will be assessed.

Parenting Strategies for Sleep and Children’s Sleep

Sleep was compared between children whose paresrts noutine-led versus routine-
free for sleep (see Table 6.20). Compared to admlaf routine-free parents, children of
routine-led parents had significantly earlier bewts, and longer sleep at night and over
24 hours.

Table 6.20: Comparison of Child Sleep with Parentig Strategy for Sleep

Independent t-test, Parenting Strategy Regarding Child Sleef t or U
Mann-Whitney U Routine-Led (n=82) | Routine-Free (n=26] value | p value
Bedtime

(hh:mm) 19:39 (0:38) 20:32 (1:23) t=-3.62 .001
Nighttime Sleep

Duration (mins) 677 (33) 654 (48) t=2.38 .019
Daytime Sleep

Duration (mins) 0 (0-65) 5.72 (0-113) U=486 241
Total Daily Sleep

Duration (mins) 686 (32) 667 (41) t=2.02 .047

Notably, nap duration was longer in children of thoe-free compared to routine-led
parents, but this did not reach significance; #nsults suggest that decreased nighttime
sleep duration in children with routine-free pasemas not counteracted by increased
daytime sleep, which resulted in reduced totalydaleep compared to children of
routine-led parents. Total daily sleep duration W@sninutes longer for children whose
parents were routine-led compared to routine-fmeer a week, this would result in

2:13 hours more sleep.

These results support previous findings (see Ch&)téhat parenting styles involving
consistency and limit-setting are associated withden’s sleep (termed laxness by

Owens-Stively et al., 1997; hardiness by JohnsahMaoMahon, 2008; and vigilance
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by Meijer et al., 2001). Specifically, parental Nagce, hardiness, and absence of
laxness, which are analogous to routine-led belasin this study, were associated
with improved child sleep (longer sleep and ealdedtimes, fewer sleep problems and
less sleep disturbance, respectively). The resilthis study extend the association of
parenting styles with sleep to sleep duration gr@up of non-sleep disordered British

preschool children.

The association of routine-led parenting with langeildren’s sleep is also in keeping
with previous documentation of the use of routiaédedtime being associated with
longer (and less disturbed) sleep in preschoolSesi€h et al., 2009; Mindell et al.,
2009a, 2009b). It is also consistent with Mindelak's (2009a) suggestion that parents’
reading at bedtime (a routine-led behaviour) isiraication of prioritisation and
structure of children’s sleep within the familyateng it to be positively associated with
children’s sleep.

SES and Parenting Strategy for Sleep
Frequencies of parenting strategies for childresisep in each SES group were
compared (see Table 6.21).

Table 6.21: Frequencies of Parenting Strategies f@&leep in each SES Group

SES
Parenting Strategy for Sleef Affluent Deprived X2 p value
Routine-Led (n) 43 39
Routine-Free (n) 6 20 6.87 .012

Parents who were routine-led for children’s sleegensignificantly more likely to live

in affluent areas, whilst routine-free parents wee likely to live in deprived areas.

Although causality cannot be determined in thigdgtut is not likely that parenting
strategy causes parents to live in either affleerdeprived areas; rather, it is likely that
SES influences parenting strategy. Since SES arehtiag strategy are significantly
associated, and both are correlated with bedtime {sbles 6.13 and 6.20), there may

be mediation between the variables, as shown iar&ig.8.
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Figure 6.8: Possible Mediation of the SES-BedtimegSociation by Parenting Strategy

SES Parenting Strategy Bedtime
—> for Sleep —>
Affluent Routine-Led Earlier
Deprived Routine-Free Later

Parenting strategy was significantly correlatedhwitighttime and total daily sleep
duration whereas SES was not, indicating that pisgrstrategy was associated with
sleep duration independently of SES. However, theults presented here, in
combination with the literature reviewed in Chapte2 and 3, suggest that an
association of SES with children’s sleep, and a dflparenting, is feasible, and further
investigation is needed.

Ethnicity and Parenting Strategy for Sleep
Frequencies of parenting strategies for childresisep in each ethnic group were

examined (see Table 6.22).

Table 6.22: Frequencies of Parenting Strategies f@leep with Ethnicity

Ethnicity
Parenting Strategy for Child Sleef White British BME
Routine-Led (n) 74 8
Routine-Free (n) 20 6

25% cells have expected count less than 5, ssttaliassociations cannot be performed

The number of BME families was too small for stiéded comparisons to be made, but
the higher proportion of routine-free parents ie BME compared to white British
group suggests that there may be variation in piagestrategies with ethnicity. Ethnic
variation in routines and parenting behaviours haneviously been reported for other
aspects of children’s sleep, particularly bed-stamith parents (see Chapter 3). Future
research into ethnic variation in parents’ attimi@ad behaviours regarding children’s
sleep is needed, as this may aid understandinyjtbelcauses of parenting attitudes and
strategies regarding sleep, 2) the influence aémiarg attitudes on children’s sleep, and
3) variation in children’s sleep patterns with etiiy.
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Summary: Examination of Parenting Strategies for @tiren’s Sleep

Children of routine-led parents had earlier bedsimlenger nighttime sleep and longer
total daily sleep duration compared to childrerraitine-free parents; this supports a
positive association of regulatory parenting anatines with children’s sleep. Routine-

led parenting for children’s sleep was more frequeraffluent areas, whilst routine-

free parenting was more frequent in deprived areas.

Chapter 6 Summary: Sleep

This chapter examined children’s sleep patterngermqg attitudes and practices
regarding children’s bedtime behaviours and slegl the associations of parenting
with children’s sleep. Examination of children’eap patterns addressed secondary aim
three; the results suggest that sleep is shohisrsample compared to reference data for
preschool children. Distinct parenting strategiesravidentified for children’s sleep:
these were termed routine-led versus routine-fReeitine-led parenting was positively
associated with children’s sleep duration compapadutine-free parenting, suggesting
that parenting attitudes and behaviours are adedcigth children’s sleep. Routine-led
parenting for children’s sleep was more frequentiffiuent areas, and routine-free
parenting was more frequent in deprived areas,esigg a potential mediating role of
parenting in associations of SES with childrenéepl

The exploratory and cross-sectional design of shigly means that associations and
direction of causality cannot be confirmed. Howewsased on the results presented in
this chapter, in addition to the literature revieve Chapters 2 and 3, | have formulated
Model A, as shown in Figure 6.9. This model will é&ganded on and discussed in the
following chapters, and will be interpreted usimgevolutionary perspective in Chapter
9.
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Figure 6.9: Model A
Children’s sleep is influenced by parenting strate¢routine-led parenting is associated with
longer children’s sleep compared to routine-freerpating).

Parenting strategy mediates the relationship betweSES and children’s sleep
(higher SES parents are more likely to be routinedland lower SES parents are more likely
to be routine-free; children in higher SES familieare likely to sleep longer compared to

those in lower SES families).

The next chapter will examine childrens’ eating audivity patterns, with a similar

focus on parents’ attitudes and behaviours.

A Note about Naps

Nighttime, daytime and combined total daily sleepations were analysed separately
in this study. As described in Chapter 3, it is nmkn whether consolidated nighttime
sleep versus combined daytime and nighttime slespdifferent effects on children’s
health and development. In this sample, it appetradshort nighttime sleep duration
could be ameliorated by longer daily nap duratresplting in similar total daily sleep
duration for short nighttime sleepers who nappethmared to long nighttime sleepers
(Table 6.7). Furthermore, the association of tdgally sleep duration, and not nighttime
or daytime sleep durations, with central fat (Ckap) suggests that the composition of
sleep throughout the day is not important; ratttes,total amount of sleep achieved is
the influencing factor for body composition. Perbae negative effects of short
nighttime sleep can be prevented or overcome § ihicompensated for by longer

daytime napping.
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Although daytime napping may be beneficial, esplgciar children who have short
nighttime sleep, napping was generally negativelscgived by parents in this sample:
35% of parents tried to prevent naps, compared%owho encouraged napping. |
believe that napping for children in this samplesvaasociated with lack of regulation
and limit-setting by parents, and generally ocalim#en parents did not prevent it, due
to a laissez-faire attitude. In support of thighaligh significance was not reached,
mean daily nap duration was longer for childremaeitine-free compared to routine-led
parents (Table 6.20).

Perhaps parents’ attitudes prevented children inapping, when this would in fact be
beneficial. Indeed, napping in this population wafsequent and short compared to
reference data, which perhaps contributed to shtotal daily sleep duration in this

sample compared to reference populations. Extendmity napping, by changing

parents’ perceptions of napping and encouragingnarto allow, or even schedule
naps, rather than prevent them, may compensatesitfort sleep duration in this

population. Future research should examine thetyabd, and the effects of, extending
daily nap duration in preschool children. Potentisgative effects should be
considered, particularly those which parents reygbdas important to them (including
later sleep onset time and shorter nighttime slkelegn children nap, although this was

not supported in this study), in order to enahbbal@anced conclusion regarding napping.
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This chapter will explore children’s diets and waityi patterns (both physical and
sedentary). There will be a particular focus orepts’ behaviours and their associations
with children’s food intake and activities, andkrisf obesity, in order to consider their
possible role in the sleep-obesity link, therebptowing to address primary aim two.
Ethnicity and SES will be incorporated into anajsand attitudes and values will be

described in relation to parenting, thereby contiguo address primary aim three.

Children’s Dietary Patterns

The first section of this chapter will explore chgn’s food intake, and parents’
attitudes and behaviours regarding their childreiess. Specifically, this section will a)
describe the food intake of the children, b) exammssociations of food intake with
ethnicity, SES and body composition, c¢) discusemai attitudes towards mealtimes
and their children’s diets, and d) explore assamiatbetween parenting behaviours and
children’s food intake.

Servings of Food Groups

Mean daily number of servings recorded in the dgfor the key food groups defined
in Chapter 4 are shown in Table 7.1. Although nunabeervings of these food items is
a crude measure and does not account for sizerobps food which was left over, or
guality of food and cooking, what is of interesténés the types of foods provided by
parents or obtained by children, rather than thecipe nutritional content of foods

consumed.
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Table 7.1: Food Groups: Descriptive Statistics

n | Min | Max | Mean | SD | Median
Mean Daily Servings of Fruit & Vegetable| 90 O 4501.62 | 1.05 1.42
Mean Daily Servings of Pre Prepared Fogds |89 | O 3.00.20 | 0.71] 1.00
Mean Daily Servings of Sweets 838 D 3.00 1.27 0.74.25

[2)

Notably, no children consumed the daily averag®é pbrtions of fruit and vegetables
recommended by the WHO (2003). This is in accordamith previous findings of low
fruit and vegetable consumption by UK children (€eet al., 2004).

Carbonated Drinks

Twenty seven percent of children were documentethiawe consumed at least one
carbonated drink. Many other drink entries werecdbed as “orange juice”: it was not
possible to determine whether these were pure jinige or diluted juice, or whether
they were sugar-free or sugar-sweetened. The ddggnof drinks as sugary versus
non-sugary or as pure fruit juice is importantcsirspecifically sugary and sweetened
drinks have been associated with increased rigibesity (Ludwig et al., 2001), whilst
associations of fruit juice consumption with obgéive been less consistent (Dennison
et al., 1997; Skinner et al., 1999; Alexy et af99). Inability to define drinks such as
“orange juice” in the diaries means that the corpion of these was not considered in
further analyses. Therefore some carbonated orswgzetened drinks may have been

omitted from analyses.

Some parents did not list any drinks at all, evesugh they were instructed to so do,
and so carbonated drink consumption for these @rldannot be determined. Follow-
up interviews upon diary completion would have dedbclarification of entries

described as “juice”, and additional informatiorb obtained when no drinks had been

entered, thereby overcoming these limitations.

Associations amongst Food Groups
Associations amongst servings of food groups antsuwmption of carbonated drinks

are shown in Table 7.2.
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Table 7.2: Associations amongst Servings of Diffemé Food Groups

Mean
Daily
Mean Daily | Mean Daily | Servings
Servings of | Servings of | of Fruit &

Spearman's Correlationsg, Sweets Pre Prepared Vegetables
Mann-Whitney U (n=88) Foods (n=89)| (n=90)
Consumed Carbonated Drinks (Yes versus No) U=566 U=351 ** U=574
Mean Daily Servings of Fruit & Vegetables =.p2* f=-.35 ***

Mean Daily Servings of Pre Prepared Foods =.04
* p< .05 ** p< .01 ** n<.001

Number of daily servings of fruit and vegetableswanificantly negatively correlated

with daily servings of pre-prepared foods, and fpeedy correlated with daily servings

of sweets. Children who consumed at least one oatbd drink received more servings
of pre-prepared foods per day (1.60+.72 versust16&).

As discussed in Chapter 3, consumption of carbonatimks, sweets and pre-prepared
foods is likely to contribute to weight gain, whilsuit and vegetable consumption is
protective. The association of pre-prepared foodvisgs with carbonated drink
consumption and reduced fruit and vegetable consamptherefore represents
clustering of intake of obesity-promoting foods. n@rastingly, servings of fruit and
vegetables were positively associated with serviojsweets, resulting in obesity-
protective and obesity-promoting foods being pesiyi correlated. This may reflect the

use of sweets as a reward for children eatingsfianid vegetables (see below).

The dietary patterns here reflect those identibgdNorth et al. (2000), who studied
food consumption in the ALSPAC cohort (10,139 3ryeld British children) as
recorded by maternal questionnaires. They idedtifibich types of foods were eaten in
combination, and identified 4 major dietary patterithese included a “junk” diet,
which was based on consumption of convenience faou$ carbonated drinks; a
“healthy” diet which included high salad and frintake; and a “snack group” which
was based on consumption of puddings and cakesyas@lso correlated with frequent
consumption of fruit. These groups reflect the fpatterns found in the current sample:
servings of pre-prepared foods and carbonated sliw@te associated together; servings
of fruit and vegetables was distinct from pre-prepaoods and carbonated drinks; and
consumption of sweets was positively associatech veibnsumption of fruit and
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vegetables. The other group identified by Nortraletwas a “traditional” British diet
comprising ‘meat and two veg’; this was not obsdrirethe current study, which did

not examine meat consumption.

Summary: Children’s Dietary Patterns

Mean daily servings of fruit and vegetables actbhessample was 1.62, and no children
received the recommended 5 daily portions. Withekeeption of sweets, servings of
obesity-promoting foods were clustered togethee-{pepared foods and carbonated
drinks) and were inversely associated with obgsittecting food (fruit and

vegetables).

Children’s Food Intake: Associations with Ethnicity, SES, and Body

Composition
This section will examine potential associationglwfdren’s food intake with ethnicity
and SES. Additionally, correlations of food intak&h children’s body composition

will be explored.

Ethnicity and Children’s Food Intake
Comparisons in food intake were made between vBritiesh and BME children (see
Table 7.3).

Table 7.3: Comparisons in Children’s Food Intake wih Ethnicity

Independent t-test, Mann Whitney U| White British BME

Chi-square (n=95) (n=14) Statistic | p value
Daily Servings of Fruit & Vegetables

(median (range)) 1.5 (0-4.5) 1.0 (0-2.75) U=208 .035
Daily Servings of Pre Prepared Foods

(median (range)) 1.0 (0-3) 1.0 (.75-2.5) U=255 .318
Daily Servings of Sweets

(mean (SD)) 1.30 (.75) .89 (.43) t=1.41 1601
Carbonated Drinks Consumed

(%) 25 50 ¥=1.77 | .335
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White British children received significantly madaily servings of fruit and vegetables
compared to BME children. These results are in ikgewith the higher intake of fruit
reported for white compared to non-white Britishladten aged 2-6 years (Cooke et al.,
2004); but not with Northstone et al.’s (2005) dggmon of a higher frequency of
‘health-conscious’ diets and lower frequency ohkudiets in non-white compared to
white British preschool children. White and non-teghicategories are broad and

undefined, and further examination of food intakepecific ethnic groups is needed.

SES and Children’s Food Intake
Comparisons in food intake were made between d@riltdving in deprived and affluent

areas (see Table 7.4).

Table 7.4: Comparisons in Children’s Food Intake baveen SES Groups

Independent t-test, Mann Whitney|  Affluent Deprived

U, Chi-square (n=49) (n=60) Statistic | p value
Daily Servings of Fruit &

Vegetables (median (range)) 2 (0-4.5 1.25 (0+3) 634 .002
Daily Servings of Pre Prepared

Foods (median (range)) 0.75(0-2.5) 1.5(0.5:3) &B4 <.001
Daily Servings of Sweets

(mean (SD)) 1.32(0.68) | 1.22(0.80 t=-.64 525
Carbonated Drinks Consumed

(%) 15% 37% X=4.96 .045

Children living in affluent areas had significantigore daily servings of fruit and
vegetables, whilst children in deprived areas hauenpre-prepared foods, and were
more likely to have consumed carbonated drinkss Tiki consistent with previous
documentations of SES variation in children’'s di¢ge Chapter 3), specifically
children in lower SES groups consuming fewer famt vegetables (James et al., 1997),
and British 3-year-old children with less educabedthers (as in the deprived group)

consuming more convenience foods and fewer frudtvaagetables (North et al., 2000).

Body Composition and Children’s Food Intake
Associations between children’s food intake andyboaimposition were assessed (see
Table 7.5).
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Table 7.5: Associations of Anthropometric SD Scorewith Servings of Food Types

Waist Triceps | Subscapular

Pearson’s Correlations r, BMI SD | Circumferencg Skinfold SD| Skinfold
Spearman's Correlations, Score SD Score Score SD Score
Independent t-test t (n=101) (n=100) (n=98) (n=96)
Mean Daily Servings of Fruit &

Vegetables & -.13 =-.04 = .06 =-.16
Mean Daily Servings of Pre

Prepared Foods T.08 = .06 =-.14 =.18
Mean Daily Servings of Sweets

r=-.13 r=.09 r<.01 r=.02

Consumed Carbonated Drinks

(Yes versus No) t=-2.01¢ t=-77 t=-.56 =39
*p< .05 ** p< .01 *** n<.001

BMI SD score was significantly higher in childrerhevconsumed carbonated drinks
compared to those who did not (.70+£.76 versus 2H+.This is consistent with
previous findings that intake of carbonated driaksl other sugar-sweetened drinks is
associated with weight gain and obesity in childifdalik et al., 2006).

There were no other significant associations ofybooimposition with dietary intake.
This is not surprising given the inconsistency ataddemonstrating dietary associates
of obesity among preschool children (see ChapteH8ever, as described in Chapter
3, diets involving frequent consumption of pre-@egal foods and sweets, and low
consumption of fruit and vegetables, are likelyrésult in excessive energy intake,
which may contribute to excessive weight gain otnere. Furthermore, tracking of
these food intake patterns into later life may ltegu their association with future
obesity risk (see Chapter 3). Hence the food grodgstified, although not associated
with current body composition and body weight, létely to be associated with weight

gain and future risk of obesity.

Summary: Children’s Food Intake: Associations witliEthnicity, SES, and Body
Composition

Children living in deprived areas had relativelyesiy-promoting diets compared to
those in affluent areas (more pre-prepared foodshenh frequency of consuming

carbonated drinks, fewer fruit and vegetables). t&/l@ritish children received more
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fruit and vegetables compared to BME children. @ieih who consumed carbonated
drinks had higher BMI SD scores compared to thoke did not; there were no other
variations in body composition with food intake,tljpatterns of energy intake and
tracking of food intake patterns into later life anethat food intake in preschoolers is

likely to impact on future body composition andkraf obesity.

Parents’ Attitudes and Behaviours Regarding Children’s Diets

This section will examine parents’ descriptionsd axplore parents’ attitudes and
practices regarding children’s diets and mealtimiésy topics will be discussed

(including provision and restriction of food, andeattime practices), themes arising
from the interviews will be identified, and parewistrategies regarding children’s diets

will be investigated.

Parents’ Regulation of Children’s Diets and Food take

a) Encouragement of Consumption of Food Types

Some parents encouraged their children to conswadsfwhich they perceived to be

good for their health. Parents who prioritised ‘Itted diets invariably considered these

to include fruit and vegetables, and they generalgferred homemade meals,

considering them to be more nutritious and wholesocompared to pre-prepared foods:
“I [mum] want his diet to be healthy, he has lofdmit, no added salt or additives. If

you instil these things in them he’ll carry on eatiwell.” (ID 67)

Thirty-four parents mentioned the importance ofvidimg their children with a good
diet since it is important for their health; a het 34 parents mentioned that they aim to
provide fruit and vegetables for their childrent Imot specifically in relation to their
health.

Parents who aimed to provide their children witkeghhy” diets sometimes found their
children reluctant to consume these foods. Varimeshods were described by parents
to encourage their children to eat particularlyitfrand vegetables. These included
arrangement on the plate to make them appear tateggfor example arranged like a
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smiley face); hiding them with other foods whichldten liked so that they were not
aware they were eating them (for example hidingetedgles with mashed potato, or
putting them in sauce or gravy); bribery and reRaadd other methods:

“I've tried to get her to eat veg by doing lotstbings — presenting it in different ways,

eating with friends, letting her pick the vedlD 66)

Parents were sometimes restricted by the time Hod esquired for encouraging fruit

and vegetable consumption:

“l [mum] have to coax him to make him eat vegakds time, and | have to take care of
the baby so it’s difficult.’(ID 29)

Some parents felt powerless to encourage childrezat foods when they did not want
to:
“You can't force children to eat.{ID 31)

Others did not want to, because they felt it tanag@propriate:
“I [mum] won’t make her eat anything she doesrkel’ (ID 21)
“Don’t force a child to eat something they don’t méathey don't like — | don’t believe
in that.” (ID 32)

Where encouraging children to eat certain foods wat seen as appropriate or
necessary, and a “healthy” diet was not prioritjiggatents more commonly considered
convenience, speed and preparation effort requiteeh considering children’s diets.
This led to more frequent provision of pre-prepamneeils for children whose parents
did not encourage “healthy” diets, such as frozealsmand fast food:

“It's easier to put that in the oven than make stimmey from scratch.”(ID 6)

®Food and Rewards

Parents often described the use of “unhealthy’nack foods, particularly sweets and
desserts, as a reward for children consuming “hgaltoods, in particular fruit and
vegetables. This may explain the positive assacidtetween consumption of fruit and
vegetables and sweets (Table 7.2).

Parents also described using food (generally samaatks) as a reward for good
behaviour. Hence there is a paradox of parentsrogmgachildren’s “good” behaviour
with “bad” (obesity-promoting) foods. Parents thbtithat good children should not be
deprived of food treats. Previous studies have disscribed mothers of preschool
children perceiving food treats as an entitlem@&aighini et al., 2007).
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“I [mum] can't really be bothered cooking.(ID 84)

When discussing their children’s food intake, 20#4arents described wanting their
children to eat more of certain foods, includingitfrand vegetables (see Graph 7.1).
Despite fruit and vegetable consumption acrossmivgle sample being low compared
to national recommendations, the majority of pagemeére not concerned by low fruit

and vegetable consumption.

Graph 7.1: Parental Concerns about Children’s Diet
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b) Encouragement of Consumption of Food Quantity

Regarding the quantity of food which their childreansume (rather than types of
foods), 82% of parents were not unhappy or concefeee Graph 7.2). Under-eating
was a more common concern than over-eating, whigparts previous findings of

parents being more concerned about young childeerghunderweight than overweight
(Pegnini et al., 2007).
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Graph 7.2: Parental Concerns about Quantity of Chitlren’s Food Intake
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Where parents were concerned that their childrenndt eat enough, this was mainly
when children would not eat at mealtimes. Variousthuds were reported for
encouraging children to eat meals:
“We get teddy bears out, make like a picnic, sioggs.” (ID 31)
“I [mum] leave his food on the table and he usualynes back... after a while.”
(ID 24)
“We [parents] try to encourage him to eat... we fhe TV on because that way he’ll
eat.” (ID 34)

In general, however, parents were not keen to &bahildren to continue eating when

they were full at mealtimes:

“If she’s full she doesn’t have to eat. | [mum] dorwant her to be like myself and never
want to leave any food on the plate. Don’'t wargétd hung up on meals(ID 62)

“Making them eat everything is like bullying(iD 68)

Sometimes parents considered what their childrehdaaen throughout the day when
deciding whether or not to encourage them to caeteating:
“She eats a lot of fruit so I'm [mum] not worrietilshe doesn’t eat her whole plate.”
(ID 96)
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“I [mum] think about what else he’s eaten duringtitay, if he’s had a good lunch it’s
not as bad if he won't eat his tegID 48)

c) Restriction of Children’s Food Intake

Whilst some parents encouraged their children tb ceatain foods, parents more
commonly reported restricting their children fromtieg certain foods. Restriction of
carbonated drinks was most frequently mentionedrdasons including the detrimental
effects on teeth, and children becoming “hyperémaftheir consumption:

“She bounces around the room(ID 6)

Compared to carbonated drinks, attitudes towarstsicgdon of food types were more

varied amongst parents (see Graph 7.3).

Graph 7.3: Parents’ Restriction of Food Types
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Restriction of Food Types by Parents

Some parents restricted certain foods totally. @tlked not ban foods totally, but they
limited consumption of certain foods, allowing themly in moderation. The types of
foods restricted by both of these groups of paremte mainly sweets and biscuits, or
other snack foods, due to adverse consequenchisdtih:

“Sugar is bad for their teeth.{ID 32)
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“I [mum] don't like her to eat too much rubbish.dan make her hyper, and her teeth,
and it's not good for her skin.(ID 99)
“I'm [mum] worried he could become overweight wheeis older... | keep an eye on
what he eats.(ID 29)
“I [mum] restrict sugary snacks ‘cause they make ghildren hyper, and | can’t deal
with that.” (ID 39)

Often, sweets and snacks were used as treats by matlatives when children visited
thenT; parents were sometimes unhappy about this, sinoelermined their efforts to
regulate their children’s diets.

Some parents restricted foods at certain timesyalp them only at specific times of
the day or week:
“Sugary sweets are for the afternoon not the evgfiQiD 6)
“I [mum] don’t stop them from having treats altoget ‘cause then they’d crave them

more, but they can only have them on weeker(ti3.72)

" Impact of Other Households on Children’s Dietary Belation
Regulation of children’s diets was often broken wickildren visited other households,
particularly without their parents’ supervision. @h children visited relatives, their
diets were generally less restricted than at hdreeause relatives wanted to treat them:
“If he goes to his grandparents he has more swiets he would at home, ‘cause his
granddad gives him them(ID 57)

Often parents were unhappy about this, because fdieyhat eating restricted and
usually sugary foods made children bad-temperedhgpeéractive when they returned
home:

“I [mum] don’t like my mum or grandma giving himt$oof sweets or biscuits — it's me

who has to deal with her when she’s hyp€lD 6)
Snacking in other households also prevented cmlfirem eating what their parents
wanted them to:
“She [child’s aunt] lets them get away with stuf§ke lets them graze all day. They
have those and then won't be hungry to eat at mé&sot structured. But with us
[parents] it's structured.”(ID 69)

Some parents tried to enforce dietary rules wheir tthildren visited other households,
by asking relatives to restrict the same foods;thay were often not maintained, and
parents felt powerless to change this. Other parmidt not feel it appropriate to enforce
rules in other households:

“Cause they’re [child’s grandparents] good enoughlook after her, | [mum] don’t

feel | can dictate what they give her to edlD 66)
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Some parents rewarded consumption of “healthy” $pod good behaviour throughout
the day, with sweet desserts or snacks. Othemsalicestrict foods so long as the
“healthy” foods were consumed:

“As long as he eats his fruit and veg he can eatlaing else.”(ID 100)

For 42% of children, there were no restrictiondauds at all: all foods were allowed in
any quantity (in some cases this meant as londheég ¢onformed to the foods and
preparation techniques acceptable within theigmalis group). Some parents did not
consider it to be appropriate to restrict food fronidren:

“I'd [mum] never say no to him where food is conoed.” (ID 27)

Others did not feel able to do so:
“When she wants something | [mum] never say naanlt, she pulls a lovely face and
| can’t say no.”(ID 43)

d) Children’s Choice of Meals
For parents who wished to encourage consumptiaredéin foods and restrict others,
various methods were described for doing so (furtbethose discussed above). A

frequently mentioned method was limiting childreafsice of meals (see Graph 7.4).

Graph 7.4: Children’s Choice of Meals
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Giving their children no choice of meals, so theyt had to eat what they were given,
enabled parents to regulate their children’s foddke:
“I [mum] don't believe in asking children what theyant to eat — | just give it to her
then she’ll eat it.”(ID 42)

Some parents allowed their children to have sonoécelof what they ate for meals, for

example giving them choices of different things,saggesting something which their
children could either agree or disagree with. Githallowed their children to have

unlimited choice of meals. A main reason for allogvichild choice was to prevent

children from arguing and refusing to eat mealsictviivas easier and more convenient
for parents:

“If she chooses what she wants she’ll eat {tD 18)
“If you let kids choose then they’ll eat it. If lmants it, he has it. As long as he eats it, |

[grandmother, a main caregiver] don’t mindID 32)

Some parents felt that children have the righttmose their own meéts

“You should ask children what they want to eat giek them that.(ID 38)

8 Desire for Child Independence and Autonomy
Some parents valued child independence regardetg dnd food intake. Value placed
on child independence and autonomy was one reasosofme parents allowing their
children to eat what they wanted, when they wanted:
“Everyone has different tastes(ID 34)

“She can eat what she wants. | [mum] treat her Bkeadult really.” (ID 79)
These parents prioritised child autonomy and cho€emparatively, parents who
believed that they should monitor and regulaterthbildren’s food intake, including
encouraging and restricting foods against theitdobmn’s preference, valued “health”
over child choice and independence for their diets.

Wanting children to eat independently (without pésefeeding them) was also
considered important by some parents, becausedidegot want to invest time each
day in feeding their children:

“Don’t want to get into habit of having to feed herery meal.”(ID 62)

Child independence in eating was particularly desiby parents who felt
pressured by time, including those with large faamsiland young babies. This parallels
the desire for child independence in sleeping whigs expressed by some parents,
who did not want their children to rely on them $beep each night (see Chapter 6).
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e) Children’s Access to Food

Another method for regulating children’s food inkakas keeping foods inaccessible.
Some parents simply kept restricted foods out efhibuse so that they could not be
consumed. Others did not want their own diets t@afbected by keeping foods out of
the house, suggesting prioritisation of their owsf@rences over their children’s diets:
“Other people in the house should be able to h&veart [biscuits and cakes](ID 27)

Where restricted foods were kept in the housedddnil's access to these foods varied
(see Graph 7.5).

Graph 7.5: Children’s Access to Food
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Child Access to Food

Some parents kept food out of reach so that theidren could not access it without

parental permission. Another group of parents kegsgt food out of child reach, but left

fruit accessible, because they did not want toariptsts consumption (because it was
perceived as beneficial for child health). Bothlodse groups of parents restricted child
access to what they perceived to be inappropriatenhealthy” foods.

In comparison, some parents described childrengbalile to reach cupboards and
fridges and to help themselves to food:

“He sneaks into the freezer and helps himself éocieam, ice pops.(ID 104)

These parents considered restricted child accdssdato be inappropriate:
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“I [dad] don't believe in having food and things baf reach of children.(ID 51)
“When | [mum] was a child | always had to ask myepas if | wanted to eat anything.

| always wanted my children to not have to agkD 47)

Summary: Parents’ Regulation of Children’s Food lake
The descriptions above demonstrate variation irngar priorities and aspirations for
their children’s diets, driving their food provisigpractices. Two main themes are

evident:

1) Some parents prioritised children’s consumptdrthealthy” diets: they aimed to
ensure adequate consumption of certain foods (sné&init and vegetables, homemade
meals), and restriction of others (mainly pre-predafoods, carbonated drinks and
sweet snacks). In order to regulate their childseiood intake to ensure that it was
“healthy”, parents employed methods such as prewgrthild choice of meals, and

restricting access to food.

2) Other parents were less concerned about thes tgpdoods consumed by their
children, and considered convenience and effolietanore important aspects of their
children’s diets. In these households, parents eyepl methods to maximise ease and
convenience: convenience and speed in preparattmol more frequent consumption
of pre-prepared foods, whilst prevention of chiégistance led to parents enabling their

children to eat what they wanted, when they wanted.

These strategies are summarised in Figure 7.1. &tegonsistent with the correlations
observed between servings of food groups (see TaBle The dietary pattern of the
former group of children can be summarised as #atjconsumption of fruit and
vegetables, infrequent consumption of pre-prep&émeds and carbonated drinks, and
moderate consumption of sweet items (which weral wse rewards for consuming
“healthy” foods). The dietary pattern of the lattggoup can be summarised as frequent
consumption of pre-prepared foods and sweets, esglffequent consumption of fruit

and vegetables.
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Figure 7.1: Parents’ Attitudes towards their Children’s Diet, and Related Behaviours

Parents’ Priorities for Children’s Diet

+ ‘

“Healthy” Convenient, Easy
Encourage Restrict Consumption Reduce effort and time
Consumption of of Certain Foods (pre- needed for children’s
Certain Foods (fruit prepared foods, food preparation and
and vegetables, carbonated drinks, intake
homemade) sweet snacks)

{ + +

Prevent or limit child choice of meals

Free child choice of
and access to food

Restrict child access to all or certain foods

Parents Regulation of Mealtimes

f) Structure of Daily Meals

Further to the types of foods consumed, mealtinaetimes represented variation in
parents’ attitudes towards children’s diets. Famsgarents, mealtimes were seen as
significant, structured occasions each day; foexmhmeals were less of a daily priority,

and were more sporadic and unstructured.

The majority of parents provided 3 meals each aaytHeir children. However, some
did not, and for some children there were no distmeals at all:
“She eats all through the afternoon, so she woattameal at night.(ID 9)
“He’s more of a grazer.{ID 57)
“She’s more of a nibbler than eating proper mealdD 54)

Examining the diary data revealed that throughbatdiary period, 14 children did not

have 3 distinct meals for each of the four days.
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Regarding breakfast in particular, 73% of pareefsorted during interviews that their
children ate breakfast every day. Other parent®egave their children breakfast every
day but their children sometimes refused to eg28%), or did not provide their

children with breakfast every day (4%).

Frequency of supper consumption (defined as footswmed after the main evening
meal and before bedtime) was more varied betwe#dreh compared to other meals
(see Graph 7.6). Parents’ attitudes ranged frommgrjo prevent their children from

eating supper, to encouraging supper consumptipneteent children from going to bed
hungry. The majority of parents were indifferentwitbether their children ate supper or
not, or reported that their children did not wampger anyway.

Graph 7.6: Frequency of Supper Consumption by the fildren
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g) Regularity of Meal Times
For children whose parents provided 3 meals eagh ftthir regularity varied (see
Graph 7.7).
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Graph 7.7: Regularity of Meal Times
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Some parents aimed to ensure regular meal timésozac
“l [mum] try to give him meals and snacks at thengatime.”(ID 70)

Sometimes snacks were also kept at a regular time:

“Snacks are ‘routined’, as everything else i$lD 56)

Other children did not eat their meals at regufaes: their parents reported meal times
varying according to the activities of the day ahdir own preference for when to

prepare and consume food. Sometimes when parettaadi purposely intend meal

times to be regular, they found them to be regatamost days because their children
were hungry at the same time each day or becagsecime home from work and

prepared meals at the same time. Both of thesepgrofiparents did not consciously
adhere to regular meal times. Maintaining regulardrsus no regularity for meal times

parallels differences in parents’ attitudes towagetgilarity of bedtimes.

h) Children’s Mealtime Locations
The location at which children ate meals furth@resents variation in parents’ attitudes
towards mealtimes. Usual meal locations for thdédobmn, as reported by parents, are

shown in Table 7.6.

218



Chapter 7: Diet & Activity

Table 7.6: Usual Meal Locations of the Children

Usual Meal Location Frequency (%)
Kitchen or Dining Room Table 79 (75)
Living Room At a Table 12 (11)

On the Sofa 8 (8)

On the Floor 4 (4)
Kitchen Standing 1(2)

On a Waorktop 1(2)

Three quarters of the children usually ate theials)at a kitchen or dining room table.
This was considered the “normal” and polite thimgdo, and parents wanted their
children to learn to do so:
“Children have to eat at the table, it's importatotlearn that. They have to stay ‘til
everyone'’s finished.(ID 28)
“They need to get used to sitting at a table foewlthey go out for meals(1D 58)

For some parents, mealtimes were seen as impdauily occasions, and eating at a
table was often synonymous with children and pareatting together. Some parents
said that even if they were not eating themselthes; sat with their children at the table
whilst they ate. Diary documentations revealed 6 of children ate all of their
meals with at least one other person, includingmar siblings, grandparents, friends,
and other relatives. Twenty-six parents spontarlgeusntioned that they try to ensure
that their family eat meals together; of these &bbut 2 ensured that these family
meals occurred at a table:
“It's important for the family to sit down and etmigether. We talk and interact with
each other.”(ID 91)

Further to structuring family time together, sonagnts encouraged their children to
eat meals at a table and with other people bedaegdelt that their children ate better:
“When they sit at the table they eat better, ther® distraction there.(ID 107)
“It's important for the little ones to see the otdenes [older siblings] eating
everything.”(ID 91)

Some children did not eat their meals at a kitabredining room table; rather, they ate

whilst sitting on the floor, wandering around, arthe living room. For some, this was
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because parents felt unable to ensure that thiédireh sat at a table, or unable to spend
time sitting at a table with their children eaclyda
“They won't stay there, they wander into the livimmpm where we [parents] are.”
(ID 2)

A main reason for children eating in the living noavas so that they could watch TV,
either to keep them entertained when eating alonsp that their parents could watch
TV if eating together

Summary: Parents’ Regulation of Children’s Mealtinse
Parents’ mealtime practices reflected their diffiér@riorities for children’s diets,

analogous to their behaviours regarding food tymesumed:

1) Some parents prioritised structure and reguiatioeir children had meals at regular

times, at a table, often with other people. Thi®ancouraged children to eat better.

2) Other parents prioritised convenience and eassaltimes were at different times
each day, to fit in when convenient; children walpée to eat in locations other than at a
table, and often alone (including on the sofa wiatgi'V), which reduced effort and

time required by parents, and enabled them to @arnyith their own activities.

TV Viewing Whilst Eating
Parents’ attitudes towards children watching TV lgtheating varied. Some parents
found that children would not eat as well whilsttebang TV:
“I [mum] don’t let him watch TV when eating or hewdn't eat.” (ID 44)
“She used to watch TV while eating breakfast Jutum] stopped that now, she was
getting distracted and not eating properlyID 55)

Other parents used the TV as an aid to make chilelaé

“We've [parents] recently put him in front of th&To eat his meals ‘cause he’ll be

distracted and eat it.{ID 88)
The use of TVs to entertain children was also ahokfparents used to allow them to
cook meals, and a method to allow parents to aamrwith their own tasks whilst their
children ate:
“I [mum] use the TV to entertain them while | cGoKID 48)
“I [mum] let them eat breakfast in the living roonatching TV, it's easier so | can get
on with things.”(ID 58)
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Parenting Strategies for Children’s Diets
For the topics described above (regulation of foomssumed, and mealtime practices),
parents’ attitudes and behaviours were driven lgyr tpriorities for their children’s

diets. These can be broadly distinguished into&egies:

» Strategy A: Some parents valued “healthy”, consistend regulated diets for
their children. Accordingly, they encouraged conption of certain foods, and
restricted consumption of others. Preventing cbiidice of meals and access to
food enabled parents to regulate their childrerdedf intake. Regarding
mealtimes, eating meals at a table and with otleeple assisted in children
eating well. Regulating mealtimes by having thdildren eat at a table, with
other people, and at regular times each day, gaadtimes priority within the
day, and was another aspect to maintaining routioesistency and structure in

children’s diets.

» Strategy B: Some parents valued convenience amdfeatheir children’s diets.
Accordingly, children were able to eat what theynteal, when they wanted,
where they wanted. This was more convenient, amdnmsed child resistance
and parental effort. Allowing children to have fraecess to, and choice of,
foods also reflected some parents’ desires fodéhdependent choice. Children
whose food intake and mealtimes were unregulatedusastructured by their

parents were self-governing regarding their diets.

Parents’ attitudes and behaviours regarding childradiets and mealtimes were
categorised according to these strategies (se@ Tab). Those behaviours listed under
Strategy A reflect parents’ use of regulation, ¢stiesicy and limit-setting for children’s
food intake and mealtimes, in order to prioritigeit childrens’ healthy eating. As such,
they are analogous to the routine-led behavioursliEep (see Chapter 6); hence they
are termed routine-led for diet. Those behavioisted under Strategy B reflect child
choice and self-governance of food intake and nmeed, and absence of parental
regulation, consistency and limit-setting, in ortiprioritise convenience and ease for
parents. As such, they are analogous to the rofriee parenting behaviours for

children’s sleep (Chapter 6); hence they are temroatine-free for diet.

221



Chapter 7: Diet & Activity

Table 7.7: Parenting Behaviours Reflecting DifferenStrategies for Children’s Diet

Parenting Behaviours for Child Diet
Parenting Strategy A:

Topic “Routine-Led”
Restriction of Parent restricts or bans certain Parent does not restrict any foods
Foods foods totally (n=63) (n=45)
Children’s Choice Child has no choice for meals Child has some or
of Meals (n=37) free choice for meals (n=55)
Children’s Access Child has no access to food, Child has free access to food
to Food or access to fruit only (n=62) (n=44)
Regularity of Parent tries to maintain Parent does not intend to maintajn
Mealtimes regular meal times (n=43) regular meal times (n=58)

Child usually eats meals at a Child usually eats meals at a
Children’s Usual kitchen or dining room table location other than a kitchen or
Mealtime Location (n=79) dining room table (n=26)

Associations amongst the parenting behaviours &ch estrategy regarding children’s
diets are shown in Table 7.8.

Table 7.8: Associations of Parenting Behaviours fo€hildren’s Diets

Usual Children's | Children's
Mealtime | Regularity of| Accessto | Choice of
Chi-Square, X Location | Meal Times Food Meals
Restriction of Foods
(some versus
no foods restricted) 11.43 *** 6.16 * 32.62 *** 11.68 ***
Children's Choice of Meals
(no versus
Some/free choice) 577 * 0.02 8.60 **
Children's Access to Food
(no/fruit only versus
free access) 10.13 ** 10.33 **

Regularity of Meal Times
(intend versus do not intend
meals to be regular times) 3.94

*p<0.05 ** p<0.01 **p<0.001

See Appendix K: Frequency Tables for Associatiohg?arenting Behaviours for
Children’s Diets

Routine-led parenting behaviours for diet were idicemtly correlated together, whilst
routine-free parenting behaviours were significactirrelated together. This clustering
of routine-led and of routine-free behaviours suppthe idea that these represent two
distinct underlying parenting strategies: one whicloritises regulation of children’s
food intake and mealtimes; and one which priosti®nvenience and ease, with

absence of regulation.
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The only non-significant correlations were of regily of meal times with both

children’s choice of meals and usual mealtime iocatPerhaps this indicates that
regularity of mealtimes is not as strong an indicatf parents’ regulation, routines and
limit-setting for diet and mealtimes as it is fdeep: whilst regularity of bedtimes was
strongly associated with all components of routewparenting for sleep, regularity of

mealtimes was not associated with all componenteuifne-led parenting for diet.

Since parenting behaviours in each strategy amfisigntly correlated together, one
will be used to represent parenting strategy fet d further analyses. Restriction of
foods represents parents’ intentions regarding latign of children’s diets, and is
significantly correlated to each of the other bebass. Parents who restricted some
foods will be considered routine-led, and those wftbnot restrict any foods will be

considered routine-free for children’s diets.

Summary: Parents’ Attitudes and Behaviours Regardi€hildren’s Diets

General variation in parents’ attitudes and prasticegarding mealtimes and diet was
identified: routine-led parents promoted “healtlij&ts by encouraging consumption of
certain foods and restricting others; they priseitl consistency and regulation for food
intake and mealtimes. Routine-free parents didregalate their children’s food intake
or mealtimes; children were able to eat what thented, when they wanted, and
mealtimes were irregular and unstructured. Theres whistering of routine-led
parenting behaviours and of routine-free parenbegaviours for diet. Restriction of
foods is representative of routine-led (some fo@ssricted or banned) versus routine-
free (no foods restricted) parenting strategiescfutdren’s diets, as shown in Figure
7.2.
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Figure 7.2: Different Parenting Strategies for Chitlren’s Diets

Some foods are No foods are
restricted or banned restricted or banned

Routine-led (n=63) Routine-free (n=45)

Examination of Parenting Strategies for Children’sDiets

This section will explore the parenting stratedi@schildren’s diets identified above.
Associations of parenting strategy for diet withildten’'s food intake (and
consequential risk for obesity) will be investightand variation in parenting strategies

with SES and ethnicity will be assessed.

Parenting Strategies for Diet and Children’s Foodtake
Food intake was compared between children whosenfsamwere routine-led versus

routine-free for diet (see Table 7.9).

Table 7.9: Comparison of Child Sleep with Parentingstrategy for Diet

Independent t-test, Parenting Strategy Regarding Child Diet| t Y or
Mann-Whitney U, Chi- X?

Square Routine-Led (n=63) | Routine-Free (n=45) value | p value
Daily Servings of Fruit

& Vegetables 1.88 (0-4.50) 1.00 (0-3.00) U=564 .002
Daily Servings of

Pre-Prepared Foods 1.00 (0-3.00) 1.50 (.50-2.50 448 <.001
Daily Servings of

Sweets 1.28 (.72) 1.24 (.77) T=.2p .80p
Consumed Carbonated

Drinks (%) 26 38 X=2.82| .120

Children of routine-led parents consumed more faod vegetables per day, and fewer

pre-prepared foods, compared to children of rotiiee parents. Consumption of
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carbonated drinks was not associated with parersirggegy: this may be due to the
large number of parents who did not report anykdrin the diaries, and the absence of
fruit juices and other sugary drinks from analyés=e above). Parenting strategy was
also not associated with daily servings of sweetl$o perhaps this is because routine-
led parents often allowed sweet treats (see abteag)ing to provision of sweets being
less varied between routine-led and routine-freerga compared to other food groups.
Alternatively, the lack of significance for servgf sweets may be due to parents not
knowing when and what sweets their children ate, ot reporting these accurately.
Routine-free parents described their children Imgijghemselves to food without their
parents’ knowledge, particularly snack foods aneéet®; perhaps sweet snack foods
were therefore less accurately documented by pardémtcomparison, pre-prepared
foods were served mainly at mealtimes (for exanfjgieen foods and takeaways were
consumed for meals), which parents were aware md, @le to document more
accurately. Since foods in the fruit and vegetadliegory were consumed as snacks as
well as meals, it is possible that routine-freeepés whose children helped themselves
to snacks were also not able to document this gaaoprately; however, some routine-
led parents also described allowing their childiehelp themselves to fruit. Qualitative
data suggested that routine-led parents encourabédren to consume fruit and
vegetables more so than routine-free parents, whigiports the findings here, that
children of routine-free parents were more likety ¢at less healthful foods, and

consumed fewer fruit and vegetables.

Since fruit and vegetables are obesity-protectare] pre-prepared foods are obesity-
promoting (see Chapter 3), these results suggedt dhildren whose parents were
routine-free for diet had food intake patterns whjgut them at greater risk for

becoming obese compared to children whose parests noutine-led.

There is inconsistent evidence in the literatugarding a positive or negative influence
of parental control on children’s diets and weigéte Chapter 3). The results here
support a correlation of parental control and ragoh with more healthful (less
obesity-promoting) children’s food intake. This iis keeping with Wardle et al.’s
(2002) documentation of preschool children at fmkbecoming obese having parents

who showed less control of their diet in comparismnormal-weight children.
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In Brown et al.’s (2008) study, which similarly fod parental control of diet to be
correlated with greater intake of fruit and vegétaland reduced intake of “unhealthy”
foods in preschool children, the type of contratdi®y parents was important. Covert
control had positive associations and overt conbtratl negative associations with
children’s diets. Routine-led behaviours in thespré study were analogous to covert
control: for example, routine-led parents prepameeals containing the foods they
deemed appropriate, without allowing child chomdjch did not draw attention to the
presence or absence of certain foods. Similarlypeswoutine-led parents restricted
children’s access to certain foods by keeping tloenof the house or out of reach, in
accordance with Brown et al.’s measure of coventrod (they asked parents “Do you
avoid having snack foods/ unhealthy foods in theise@”). The results here lend
support to a positive association of particulabyert control with more healthful food

intake patterns in children.

Pressure to eat is a form of overt control, and been more consistently negatively
correlated with children’s food intake and weigbdd Chapter 3). Parents in this sample
did not report pressure to eat; even routine-le@rmia, who regulated their children’s
food intake, were reluctant to encourage childeeketep eating once they were full (see
above). This is again consistent with routine-lethdviours in this study being more

covert than overt.

Regarding mealtimes in particular, the results Iseigport previous findings that eating
meals as a family is associated with more healttietary intake patterns and reduced
risk of overweight (see Chapter 3). Since eatinglmat a kitchen or dining room table,
and as a family, were commonly analogous with gargaluing family interactions at

mealtimes, whilst eating in the living room was ¢oanly described so that children
could watch the TV whilst eating, these resultspgupprevious findings that children’s

diets are influenced by the people who they edt,witteractions with those people, and

whether the TV is on during meals (see Chapter 3).

SES and Parenting Strategy for Diet
Frequencies of parenting strategies for childretts in deprived and affluent groups

were compared (see Table 7.10).
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Table 7.10: Frequencies of Parenting Strategies f@iet in each SES Group

SES
Parenting Strategy for Dig Affluent Deprived X2 p value
Routine-Led (n) 39 24
Routine-Free (n) 10 35 16.68 <.001

Parents who were routine-led for children’s dieteveignificantly more likely to live in
affluent areas, whilst routine-free parents wereganriikely to live in deprived areas.
This is consistent with routine-led and routineefrparenting for sleep being more

frequent in affluent and deprived areas respegti{sde Chapter 6).

Again, although causality cannot be determinedjsitlikely that SES influences
parenting strategy; since SES and parenting sirdtegliet are significantly associated,
and both are correlated with daily servings oftframd vegetables and pre-prepared
foods (see Tables 7.4 and 7.9), there may be nedibétween the variables, as shown

in Figure 7.3.

Figure 7.3: Possible Mediation of SES-Food Intake gsociations by Parenting Strategy

SES : Servings of Fruit| Servings of Pre-
Parenting & Vegetables | Prepared Foods
—  Strategy for |
Diet
Affluent Routine-Led More Servings | Fewer Servings
Deprived Routine-Free Fewer Servings| More Servings

Ethnicity and Parenting Strategy for Diet
Frequencies of parenting strategies for childresists in each ethnic group were
examined (see Table 7.11).

Table 7.11: Frequencies of Parenting Strategies f@iet with Ethnicity

Ethnicity
Parenting Strategy for Child Di§ White British BME X2 p value
Routine-Led (n) 58 5
Routine-Free (n) 37 8 2.4 142
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Although more white British parents were routind-leompared to routine-free for
children’s diets, and more BME parents were roufire compared to routine-led,
there was no significant variation in parentingtgy with ethnicity; this may be due

to the small number of BME compared to white Bhitiamilies in the sample.

Similarly to sleep, further investigation into eihwariation in parenting behaviours is
needed, in order to examine the contribution oépting to children’s food intake and

ethnic variation in children’s diets.

Summary: Examination of Parenting Strategies for @tiren’s Diets

Children whose parents were routine-led for dieeneed more fruit and vegetables and
fewer pre-prepared foods per day compared to tinbsese parents were routine-free,
suggesting an association of routine-free parentuittp a relatively more obesity-
promoting diet. This supports a positive assoambb parental control and regulation
(particularly covert) with more “healthful” childnés diets. Similarly to sleep, routine-
led parenting for diet was significantly more likdbr parents in affluent areas, whilst

routine-free parenting was more prevalent in deggrigreas.

Section Summary: Diet

This section of the chapter examined children’sdfagdake patterns, parents’ attitudes
and practices regarding children’s diets and meaki and associations of parenting
with children’s food intake. Servings of obesitpproting foods were correlated
together (with the exception of sweets). Distinatgmting strategies for children’s diets
were identified, which were associated with childse food intake: routine-led
parenting was associated with more “healthful” foodake, whilst routine-free
parenting was associated with more obesity-prorgotiood intake. Routine-led
parenting for children’s diets was more frequenaifiluent areas, whilst routine-free
parenting was more frequent in deprived areas,esigg a potential mediating role of

parenting in associations of SES with childrensdantake.
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The exploratory and cross-sectional design of shigly means that associations and
direction of causality cannot be confirmed. Basedh® results presented in this section
of the chapter, in addition to the literature revael in Chapters 2 and 3, | have
formulated Model B, as shown in Figure 7.4. Thisdelowill be expanded on and

discussed in the remainder of this chapter andolleving chapters.

Figure 7.4: Model B

Children’s food intake is influenced by parentingtrategy (routine-free parenting is

associated with obesity-promoting children’s foaddke compared to routine-led parenting).
Parenting strategy mediates the relationship betw&ES and children’s food intake

(higher SES parents are more likely to be routined] and lower SES parents are more likely

to be routine-free; children in lower SES groups va a relatively obesity-promoting diet

compared to those in higher SES groups).

Children’s Activity Patterns

The second section of this chapter will exploregitgl and sedentary activities in the
children, and parents’ attitudes and practices rodg@ their children’s activities.
Specifically, this section will a) describe the ploal and sedentary activity patterns of
the children, b) examine associations of childresvity with ethnicity, SES and body
composition, c¢) discuss parents’ attitudes and \dehes towards their children’s
activity patterns, and d) explore associations betwparents’ behaviours and children’s

activities.
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Time Spent in Physical Activity

Weighted mean daily durations (as documented in diagies) for physical play,
walking, other activities which were considered he physically active (such as
dancing, swimming, bike, park, football), and férettotal of all of these physical
activities, are shown in Table 7.12.

Table 7.12: Diary Physical Activity Duration Data: Descriptive Statistics

n | Min | Max | Mean| SD | Median

Weighted Mean Daily Physical Play (mins) 813 | 330| 128| 72 125
Weighted Mean Daily Walking (mins) 8§10 | 174] 36 | 30 31
Weighted Mean Daily Physical Activities (mins) 310 86 10 16 0

Weighted Mean Total Daily Physical Activity (mins31| 26 | 356| 175| 76 179

The number and types of entries for activitieseddtl greatly between parents. Some
parents entered numerous activities per day, imedudctivities which were short in
duration. Others entered zero or few activities &y, often only entering activities
which were long in duration. Some entered onlyvitets which were listed in the
diaries (physical play and walking): more than ladlthe children (58%) had no record
of time spent in physical activities other than gibgl play and walking (see Graph 7.8).
This suggests that there may have been inconsysiendocumenting of activities by

parents.

Graph 7.8: Distribution of Weighted Mean Daily Duration of Physical Activities
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Descriptions of activities and their designatiorigsysical’ were subjective and varied
between parents. Despite being given the samaiatgtns regarding completion of the
diary, some parents considered time spent playiitly toys and doing jigsaws to be
physical play (they ticked physical play and thessatibed these activities), whilst
others only reported time spent in the park oriplggport as physical play (all of their
entries listed under physical play were outdooivdEs such as playing in the park,
playing football, riding bikes). Other parents reipd physical play and TV viewing as
co-occurring (they ticked both boxes for the samme tperiod), indicating that physical
play in these situations was more static and likelybe less vigorous compared to
playing football and riding bikes.

Since variation in time spent in physical actisties likely to have resulted not only
from actual variation in physical activity levelstiveen children, but also from
inconsistent reporting between parents, differemecgserception of what physical play
is, and differences in consideration of what atiggi should be documented, confidence
in the accuracy of physical activity duration asarker of child physical activity level
in this sample is low. Assessment of daily physaetivity duration was therefore not
considered in further analyses.

Time Spent in Sedentary Activity

TV viewing and use of computers are less ambiguloars are physical activities; hence
their documentation in the diaries is likely torbere consistent between parents. Most
parents reported during interviews that their aleild were not very interested in
computers and computer games, and did not use fitegmently or for long, if at all.
When they were used, the types of computer gamats ghrents most commonly
described children playing with were hand-held ®etetics such as Nintendo DS. In
keeping with parents’ descriptions, the majoritycbildren (75%) were not documented
to have played on a computer at all during theydpariod. Across the whole sample,
the median value for daily duration of computer wses 0 minutes, and the mean value
was 7 (x17) minutes per day. Since computer playuag an infrequent activity for

children in this sample, it was not analysed furthe
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TV viewing was much more frequent than computer, usth all children documented
as watching at least some TV during the diary merAs discussed above, TV viewing
entries in the diaries were sometimes reportedoagccurring with other activities: it
was not possible to distinguish between periodexaflusive TV viewing and TV
viewing in combination with other activities. Deftive data for duration of daily TV

viewing and latest timing of TV viewing across ddlys are shown in Table 7.13.

Table 7.13: Daily TV Viewing Duration & Latest TV Viewing Time: Descriptive Statistics
n | Min | Max | Mean| SD | Median

Weighted Mean TV Viewing Duration

(mins) 85| 1 323 94 64 80
Latest TV Viewing Time Across all Days
(hh:mm) 80| 08:25| 21:45| 18:41 02:17| 19:00

The American Academy of Pediatrics (2001) recommemdaily limit of 1 to 2 hours
of TV viewing for children older than 2 years ofead@5% of children in this sample
watched an average of more than 2 hours of TV pgr dowever, mean daily duration
of TV viewing was less than that reported by paenttwo American samples of

preschool children (see Graph 7.9).

Graph 7.9: Daily TV Viewing Duration Compared to Rderence Preschool Populations
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There was a significant positive correlation betwdatest TV viewing time and
weighted mean TV viewing duration (see Table 7.1ddjcating that children who

watched TV until later in the evening watched mbYyeoverall.

Table 7.14: Association between Latest TV Viewingime and Daily TV Viewing Duration

Spearman's Correlatioms Latest TV Viewing Time (n=80)
Weighted Mean TV Viewing Duration 29 **
*p< .05 ** p< .01 *** n<.001

Forty-three percent of children in this sample BaiV in their bedroom. This is greater
than the proportion reported for two samples of Aoam preschool children, of 40%
and 30% respectively (Dennison et al., 2002; Miheleal., 2009a).

Duration of TV viewing and latest time of TV vievgnwere compared between children
who did and did not have a TV in their bedroom (3edble 7.15). there were no
significant differences. This suggests that duradnd timing of TV viewed were not

associated with the presence of a TV in the bedroom

Table 7.15: Variation in TV Viewing Duration and Latest Time of TV Viewing with

Having a TV in the Bedroom

TV in the Bedroom U
Mann-Whitney U Yes (n=46) | No (n=62) | statistic| p value
Weighted Mean Daily TV Viewing
Duration (mins) (median (range)) 85 (16-328) 728b) 672 176
Latest TV Viewing Time (hh:mm) 19:07 19:00
(median (range)) (12:45-21:45)| (8:25-21:30) 673 .530

It is possible that parents did not monitor TV viegvin their children’s bedrooms,
thereby underestimating TV viewing duration and timme at which the TV was
switched off; however, during interviews some p#&edescribed returning to their
children’s bedroom to switch the TV off themselves,they would know the time at

which children stopped watching TV.
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Summary: Children’s Activity Patterns

Diary data regarding physical activities will no¢ lused in further analyses due to
concerns regarding inconsistent reporting betweaents, differences in perception of
what constitutes physical play, and differencethtypes of activities documented by
parents. Regarding sedentary activities, compigemnas low in this population, whilst

a quarter of children watched an average of maxa thhours of TV per day. Children

who stopped watching TV later in the evening watichmre TV overall, but they were

not more likely to have a TV in their bedroom.

Children’s Activity: Associations with Ethnicity, SES, and Body

Composition
This section of the chapter will examine potenéiasociations of children’s sedentary

activity patterns (TV viewing) with ethnicity andES, and with body composition.

Ethnicity and Children’s TV Viewing

Comparisons in TV viewing were made between whitéidh and BME children (see
Table 7.16). There were no significant differencesich is contrary to previous
findings of variation in TV viewing with ethnicitysee Chapter 3). However, the
proportion of BME children is low, meaning that tan is needed when considering

ethnic variation in this sample.

Table 7.16: Comparisons in Children’s TV Viewing wih Ethnicity

White British BME
Mann Whitney U, chi-square®X (n=95) (n=14) Statistic| p value
Weighted Mean TV Viewing
Duration (mins) (median (range)) 81 (9-323) 65 (1-166) U=195% .498
Latest TV Viewing Time 19:00 19:20
(hh:mm) (median (range)) (8:25-21:45) (15:00-21:30) | U=200 .687
TV in the Bedroom (%) 44 31 % .85 .551

SES and Children’s TV Viewing
Comparisons in TV viewing were made between childredeprived and affluent SES

groups (see Table 7.17).
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Table 7.17: Comparisons in Children’s TV Viewing béwveen SES Groups

Mann Whitney U, chi-square?’X | Deprived (n=60)| Affluent (n=49)| Statistic | p value
Weighted Mean TV Viewing

Duration (mins) (median (range) 94 (1-323) 71 88BP U=626 .022
Latest TV Viewing Time 19:12 19:00

(hh:mm) (median (range)) (14:30-21:45) (8:25-21:30) U=628 .096
TV in the Bedroom (%) 64% 16% %25.31| <.001

Children living in deprived areas were more likedyhave a TV in their bedroom, and
watched significantly more TV per day compared liddcen in affluent areas. This is
consistent with documentation of increased TV wviewiin children in lower

socioeconomic groups (see Chapter 3).

Body Composition and Children’s TV Viewing

Associations of TV viewing with body composition meeexamined (see Table 7.18).

Table 7.18: Associations of Children’s Anthropometic SD Scores with TV Viewing

Waist
Spearman's BMI SD | Circumference Triceps Subscapular|
Correlationsrs, Score SD Score Skinfold SD | Skinfold SD
Independent t-test t (n=101) (n=100) Score (n=98) | Score (N=96)
Daily TV Viewing
Duration r= .04 = .09 =-.01 =.18
Latest TV Viewing
Time = .05 = .09 =-.14 < .01
TV in the Bedroom
(Yes versus No) t= .45 t= .52 t= .88 t=-.65

There were no significant associations of TV vieyvimith body composition. This is

contrary to previous findings of TV viewing and theesence of a TV in the bedroom

being positively associated with obesity (see Gérap).

However, TV viewing in young children has more coomhy been correlated with risk
of obesity in later life: duration of TV viewing preschoolers was positively correlated
with obesity at age 7 years (Reilly et al., 20@B)J] with increase in body fat (Proctor et
al., 2003) and accelerated BMI growth (Danner, 2@3&r the following years. Hence,
similarly to dietary intake, TV viewing patterndihmugh not associated with current
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body composition and weight status, are likely éodssociated with weight gain and
future risk of obesity.

Summary: Children’s Activity: Associations with Ethcity, SES, and Body
Composition

Children living in deprived areas watched more T&r day and more frequently had a
TV in their bedroom compared to children in affluaneas. There were no associations
of TV viewing habits with body composition, but whing more TV and having a TV
in the bedroom may impact on future risk of becayrobese.

Parents’ Attitudes and Behaviours Regarding Children’s Activities

This section will explore parents’ attitudes andgtices regarding children’s activities.
Key topics will be discussed (including common \aties, weekly schedules, and TV
viewing habits), themes arising from the interviewdl be identified, and parenting
strategies regarding children’s activities willibgestigated.

a) Scheduling of Activities

During interviews, parents discussed activitiesalvhbccur during a typical day and a
typical week (other than time that their childrgpesd at nursery). Some parents
described a regular daily or weekly schedule ofviigts. This frequently included
children attending weekly scheduled events sucfoaiball training or a gym. Some
parents dedicated an amount of time each weekeio ¢hildren’s activities, but these
were not consistent each week, for example thek tbeir children to a park or to a
museum of their choice at least weekly. Contrastinfigr other households there was
no regular pattern of events. Each day and week wet scheduled and there was no
mention of time dedicated to children’s activities.
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b) Encouragement of Activities
Some parents encouraged their children to undedekain activities over others. For
example, 17 parents mentioned that they encoutegedhildren to read or to use flash
cards (to aid their education and development), &ngarents mentioned that they
encourage their children to play outside (to bévaand fit):

“My children exercise whatever the weather, runnargund the park.(ID 96)

These parents were keen to promote activities wthely considered to be good for
their children’s development and health. Parentisnofook an active role in activities
which they wished to promote, for example readinip wheir children, or taking them

to the park regularly to play outside.

Further to activities which were perceived to bedydor their children’s health and
development, some parents reported wanting to thataes together with their children
to enjoy time together. Spending time as a fami@sparticularly important for some,
and this usually occurred on weekends when there we school or work schedules.
Nineteen parents mentioned the importance of spgndieekly time together as a
family. Again, some parents scheduled weekly evémtensure this time with their
children, for example mother-toddler sessions; atiters described how they make
special time at least weekly to spend together thigir family:

“I [mum] get my jobs done while he’s at nurseryvgloen he’s home we can do things

around him.”(ID 52)
“We [parents] like to do things with the childrem veekends. Some parents don’t want
to, so why did they have children@D 53)

For some parents there was a compromise, whereloyerhhad to fit in with parents’
jobs and schedules some of the time, but also tiac $ime in the week which would
be devoted to them:
“Children need to know that the house needs to tamo practical things as well as
fun things.”(ID 48)

Contrastingly, other parents did not describe argoaragement of particular activities

for their children; rather, children were able t what they wanted. This was either
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because parents did not feel able to influence tieidren’s activities, or because they
did not wish to do so:
“You should give kids a choice rather than make dorthings.”(ID 40)

Some parents felt that it was easier to allow childto determine their own activities,
since it did not require as much parental effort:
“I'm [mum] probably meant to encourage them to readd to read books to them in
the evening, but | don’t.{ID 24)
“We [parents] give her freedom over what she waatdo, who we go visit... then she’s
better behaved.{ID 43)

Some parents specifically did not want to prioetteeir children’s activities over their
own:
“I [mum] need to do things so | can’t be with hdf the time... she plays in her room.”
(ID 6)
“Children have to fit in with parents.{ID 107)

Some parents balanced time with their children tamé for themselves throughout the
day and week, and requiring time away from theitdcn does not necessarily mean
that parents were overlooking their children’s reeedowever, at one extreme, six
parents spontaneously said during interviews they try to have their children cared
for by other relatives for long periods of time igrthe week (for example for a whole
weekend) so that they can have time to themsebvearty out their preferred activities.
This degree of requiring time without their childrandicates prioritisation of parental

needs and desires over children’s activities aneé tivith their children.

c¢) Restriction of TV Viewing

Further to encouraging certain activities, somepiar restricted or limited activities for
their children, mainly TV viewing. Some parentstrnesed TV viewing to a certain
amount or a certain period per day. Others saittkiegr children were not interested in
watching TV so they did not need to restrict itf that if they did want to watch more
TV then it would be restricted. These two sets edponses demonstrate similar

intention to regulate and limit TV viewing in chikh, compared to parents who did not
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monitor or restrict TV viewing (see Graph 7.10) o8l that this concerns restriction of
amount of TV viewed, rather than content.)

Graph 7.10: Parental Restriction of the Child’'s Amaint of TV Viewing
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Parental Restriction of TV Viewing

Reasons for restricting TV viewing duration inclddgarents preferring their children to
do other things, particularly things which were m@hysically demanding and more
socially stimulating or engaging (see Figure 7&)me parents discussed strategies to
prevent their children from watching too much Tdr £xample creating other things
for them to do; others simply did not allow the Td&/be on for longer than the restricted
time period. Reasons for not restricting TV incldgerents not considering excessive
TV viewing to be bad for their children; and thenb#ts for parents of children being

entertained by the TV (see Figure 7.5).
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Figure 7.5: Parents’ Reasons Restriction or No Resttion of Children’s TV Viewing

Parents’ Reasons for Restricting or Not Restric@mhgdren’s TV Viewing

+ {

Reasons for restricting Reasons for not restricting TV viewing
TV viewing
Parents Indifferent to Parents Like Child to
Child's TV Viewing Watch TV
“I'd [mum] rather “She can watch as “I [mum] use the TV
they were doing other] | much TV as she wants, to distract, entertain
things.” (ID 58) she’s not disturbing the children while | do
anyone, she’s not my jobs.”(ID 63)
“l [mum] don't like causing any trouble.”
them sitting not (ID 28) “We [parents] use the
playing or talking.” telly to keep her
(ID 56) “TVisn't limited focussed — she’ll
because it's watch that and we can
educational.”(ID 85) get on.”(ID 62)

Similarly to lack of encouragement of particulartiaties, lack of TV viewing
restriction reflected parents’ prioritisation ofseaand convenience, since it allowed
parents to continue with their own activities, and:

“There’s no point making her do something she dibegant to do or switch the TV off

when she doesn’t want to, it's not worth the hasg 54)

Lack of restriction of TV viewing for some paremtsmonstrated prioritisation of their
own activities and desires over their children’s:
“I [mum] won’t make him do anything he doesn’t wamt We [parents] only stop him
watching TV or playing computer games when we'retof playing on the computer
with him, or we want to watch our programmes on fiign he can watch the TV in his
room.” (ID 47)

Some parallel barriers to implementing a limit dwit children’'s TV viewing have
previously been reported by parents of Americaroscichildren (aged 6-13 years);
these included parents’ need to use the TV as a aafl affordable distraction,
adherence to parents’ own TV viewing habits, anempa’ belief that children should

spend their leisure time as they wish (Jordan.e2@06).
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Parenting Strategies for Children’s Activities
For the topics described above (scheduling of #ietsy encouragement of certain
activities and restriction of TV viewing), parentdtitudes and practices were driven by

differing strategies and priorities for childremistivities:

« Strategy A: Some parents promoted activities wkiney believed to be good for
their children’s health and development (physicativity, reading), and
restricted those which were not (TV viewing). Thegsgents often encouraged
the undertaking of activities together as a familyhich demonstrates
prioritisation of social time together as a fami@ften these parents scheduled
weekly activities accordingly for them and theiifldren, or provided time in the

week to do activities with, and for, their children

» Strategy B: Some parents did not encourage ceatdivities for their children,
or restrict TV viewing. This was easier and morevanient because it enabled
parents to continue with their own activities ama prioritise their own
schedules; and because it prevented resistancéiloyen. Daily and weekly
activities for these children were unstructured amdegulated, and children

were independent and self-governing regarding divities.

Parents’ attitudes and behaviours regarding childreactivities were categorised
according to these strategies (see Table 7.19)selbehaviours in Strategy A reflect
parents’ use of regulation and limit-setting forithchildren’s activities, and are

therefore analogous to the routine-led behavioorlfildren’s sleep and diet (Chapter
6, and above): hence they are termed routine-ledcfildren’s activities. Those

behaviours in Strategy B reflect child choice amidf-governance, and absence of
parental regulation; they are analogous to routiee-parenting for children’s sleep and
diet, hence they are termed routine-free for chitds activities.
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Table 7.19: Parenting Behaviours Reflecting Differet Strategies for Children’s Activities

Parenting Behaviours for Child Activities

Parenting Strategy A:
Topic “Routine-Led”

Parent schedules child-centred activities Parent does not schedule of
Encouragement each week, or provides time for child- provide time for weekly child-
of Activities centred activities weekly (n=64) centred activities (n=44)
Parent restricts TV viewing (or would
Restriction of do if child wanted to watch more) Parent does not restrict TV
TV Viewing (n=46) viewing (n=56)

Associations amongst the parenting behaviours &oh estrategy regarding children’s

activities are shown in Table 7.20.

Table 7.20: Associations of Parenting Behaviours Rarding Child Activities

Encouragement of Activities (weekly child-centred
Chi-Square, X activities versus no weekly child-centred actigitie
Restriction of TV Viewing (yes
(or would) versus no) 11.44 **+*

*p <0.05 ** p<0.01 **p<0.001

See Appendix L: Frequency Table for Associatio®arenting Behaviours for Child
Activities

Routine-led parenting behaviours for children’s\aités were correlated together, and
routine-free parenting behaviours were correlatgpbther. This supports the idea that
there are two distinct strategies for children’sivdites: one which encourages and
restricts certain activities as optimal for thdiildren; and one which does not regulate
children’s activities, either because of convenggrar so that children can choose for

themselves what they do.

Since parenting behaviours in each strategy araifisigntly associated together,
restriction of TV viewing will be used to represgpairents’ strategy for activities.
Parents’ restriction of TV viewing, or intent tostact it if children wanted to watch
more, will represent routine-led parenting for dhain’s activities, and no restriction or
intent to restrict TV viewing will represent rougiiree parenting for children’s

activities.
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Summary: Parents’ Attitudes and Behaviours Regardi€hildren’s Activities

General variation in parents’ attitudes and prasticegarding activities was identified:
routine-led parents encouraged certain activities r@stricted others (specifically TV
viewing), since they prioritised activities whichety considered to be good for their
children’s health and development, and spending tivith their family. Routine-free
parents were less regulatory of children’s acwegitithey prioritised child choice and
convenience, or their own schedules, rather tharctsiring their children’s time and
activities. Routine-led parenting behaviours weverelated together, and routine-free
behaviours were correlated together; restrictio \¢fis representative of routine-led
(do restrict TV viewing, or intend to if childrenant to watch more) versus routine-free
parenting strategies (do not restrict, or intenddstrict, TV viewing) for children’s

activities, as shown in Figure 7.6.

Figure 7.6: Different Parenting Strategies for Chitlren’s Activities
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Examination of Parenting Strategies for Children’sActivities

This section will explore the parenting stratedeschildren’s activities identified in
the previous section. Associations of parentingtsgy with children’s TV viewing
(and consequential risk for obesity) will be inwgated, and variation in parenting

strategies with SES and ethnicity will be assessed.

Parenting Strategies for Activities and Children®V Viewing
TV viewing was compared between children whose rgargvere routine-led versus

routine-free for activities (see Table 7.21).
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Table 7.21: Comparison of Child TV Viewing with Paenting Strategy for Activities

Parenting Strategy Regarding
Child Activities

Mann-Whitney U, Routine-Led | Routine-Free| X?or U
Chi-Square (n=46) (n=56) Statistic | p value
Weighted Mean TV Viewing
Duration (mins) (median (range)) 71 (9-219) 92 (1-323) U=606 .067
Latest TV Viewing Time 18:52 19:17
(hh:mm) (median (range)) (12:10-21:00) | (8:25-21:45) | U=505 .025
TV in the Bedroom (%) 28 56 %8.05 .005

Children whose parents were routine-free for aiéisiwatched TV until later in the
evening, and were more likely to have a TV in thmdroom, compared to children of
routine-led parents. They watched more TV per tay,this difference did not reach

significance.

The association of parenting strategy with timeedgsation of TV viewing but not with
overall TV viewing duration suggests a particulssaciation of parenting with evening
TV viewing. TV viewing in the evening in particulas negatively associated with
children’s sleep (see Chapter 3); hence the la¥érc@&ssation time for children of
routine-free parents may be important for the slelegsity link: this will be explored

further in Chapter 8.

Since presence of a TV in the bedroom during tlesgirool years is a risk factor for
childhood obesity (see Chapter 3), these resuljgiesi that children of routine-free
parents had TV viewing habits which put them atreater risk for becoming obese

compared to children of routine-led parents.

The suggestion that parenting strategy is assaciatgh children’s TV viewing
supports previous studies. In school-aged childmentation of TV time by parents was
correlated with significantly less TV viewing initthren compared to those whose TV
was not limited (Wiecha et al., 2001); and ruled eastrictions on children’s electronic
media use were associated with lower levels of myf @@mputer use (Van den Bulck &
Van den Bergh, 2000). Also in school-aged childi@ayison et al. (2005) found that
children whose parents did not limit their acces3V¥ watched significantly more TV
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compared to those whose access was limited. Sa#thah (2005) found that children
were likely to watch less TV if their parents reded TV during meals, but there was

no association with TV restriction or supervisiangrally throughout the day.

Regarding physical activity, in Latino childrenysung as preschool age, parental use
of positive reinforcement and monitoring has beeantl to be positively associated
with physical activity; however, limit setting, iluding restriction of TV viewing, was
not (Arrendondo et al., 2006).

The results reported here, although not matchireyipus studies in terms of TV
viewing duration or physical activity outcomes dfieally, are in keeping with the
positive association of parental regulation of \atiéis with increased physical and

decreased sedentary activities.

SES and Parenting Strategy for Activities
Frequencies of parenting strategies for childreacsvities in each SES group were
compared (see Table 7.22).

Table 7.22: Frequencies of Parenting Strategies fdkctivities in each SES Group

SES
Parenting Strategy for Activity |  Affluent Deprived X? p value
Routine-Led (n) 29 17
Routine-Free (n) 19 37 8.59 .005

Parents who were routine-led for children’s acgtwere significantly more likely to

live in affluent areas, whilst routine-free paremtsre more likely to live in deprived

areas. This is consistent with the distributiorraitine-led and routine-free parenting
strategies for both sleep and activity across Si68p3 (see Chapter 6, and above).

Again, direction of causality is most likely to ISES influencing parenting strategy.
Since SES and parenting strategy are significaedbociated, and both are correlated
with children having a TV in their bedroom, thereaynbe mediation between the

variables, as shown in Figure 7.7.
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Figure 7.7: Possible Mediation of SES-TV Habits Asxiation by Parenting Strategy

SES Parenting Strategyf | TVBiend%:)"ri,s
for Activities
Affluent Routine-Led No
Deprived Routine-Free Yes

Parenting strategy was associated with time oftai& viewing only, and SES was
associated with TV viewing duration only, and sodmagon is not evident for these
variables in this study, but should be considenefdifure studies.

Ethnicity and Parenting Strategy for Activities
Frequencies of parenting strategies for childretsvities in each ethnic group were

examined (see Table 7.23).

Table 7.23: Frequencies of Parenting Strategies fdkctivities with Ethnicity

Ethnicity
Parenting Strategy for Child Activitiey  White British BME
Routine-Led (n) 39 7
Routine-Free (n) 52 4

25% cells have expected count less than 5, ssttaliassociations cannot be performed

Frequencies of BME families were too low for statel comparisons to be made with
white British families. However, the frequenciesdlicate that BME parents were more
likely to be routine-led whilst white British partsnwere more likely to be routine-free
for children’s activities. This is the opposite tea to children’s sleep and diets, where
BME parents were more frequently routine-free, amdte British parents were more

frequently routine-led.

Cross-cultural variation in parents’ restriction ®V viewing has previously been
reported: amongst middle class, well educated pareh 3-5 year-old children,
American parents reported more supervision of ohilg TV viewing, whilst Japanese

mothers imposed fewer restrictions (Komaya & Bowg800). Again, further research
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into ethnic variation in parenting strategies mag anderstanding of variation in

parenting behaviours, and the influence of pargrdimd ethnicity on children’s health.

Summary: Examination of Parenting Strategies for @tren’s Activities

Children of routine-led parents for activity stoppgatching TV earlier in the evening,
and were less likely to have a TV in their bedromympared to children of routine-free
parents. This supports an association of routiee-frarenting with obesity-promoting
TV viewing habits. Similarly to sleep and diet, tioe-led parenting for activities was
more frequent in affluent areas, and routine-fre@epting was more prevalent in

deprived areas.

Section Summary: Activity

This section of the chapter examined children’sspdal and sedentary activity patterns,
parents’ attitudes and practices regarding childrelaily and weekly activities, and
associations of parenting with children’s activitfpue to concerns regarding
consistency and accuracy of data, physical actigiiyations were not considered in
analyses; physical activity patterns should be iclemed in future research into the
sleep-obesity link. Distinct parenting strategies ¢hildren’s activities were identified:
routine-free parenting was associated with obgsitynoting TV viewing habits
compared to routine-led parenting, suggesting andaation of parenting strategy with
children’s (sedentary) activity patterns. Routied-lparenting for children’s activities
was more frequent in affluent areas, whilst roufree parenting was more frequent in
deprived areas, suggesting a potential mediatilegafoparenting in associations of SES

with children’s activity.

Although the exploratory and cross-sectional desmn this study means that
associations and direction of causality cannot befiened, based on the results
presented in this section of the chapter, in aoldito the literature reviewed in Chapters
2 and 3, | have formulated Model C, as shown inufgg7.8. This model will be

expanded on and discussed in the remainder o€hiaister and the following chapters.
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Figure 7.8: Model C

Children’s activity is influenced by parenting stiegy (routine-free parenting is associated

with obesity-promoting children’s activity habitompared to routine-led parenting).
Parenting strategy mediates the relationship betwe®ES and children’s activity

(higher SES parents are more likely to be routined, and lower SES parents are more likely

to be routine-free; children in lower SES groups ¥ relatively obesity-prompting activity

patterns compared to those in higher SES groups).

Parenting Strategy and Children’s Risk of Obesity
The final section of this chapter will examine asatons of parenting strategies for
children’s diets and activities with children’s lyopdomposition, in order to further

explore associations of parenting with childrems& of obesity.

Parenting Strategies for Diet and Activities and {fren’s Body Composition

This chapter has suggested that routine-free pagens associated with obesity-
promoting children’s dietary and activity behavisuwhilst the dietary and activity
behaviours of children of routine-led parents alatively obesity-protective. In order
to assess any associations of parenting strategiés obesity directly, body
composition SD scores were compared between childfeoutine-led versus routine-

free parents for diet and activity (see Table 7.24)
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Table 7.24: Associations of Children’s Body Composon with Parenting Strategies for

Diet and Activities

Parenting Strategy

Parenting| Routine-Led Routine-Free

Strategy (diet n=63 (diet n=45 t p
Independent t-test Topic activities n=46)| activities n=56)| Statistic| value
BMI SD Score Diet .30 (.85) 49 (.97) -1.03 .30
(mean (SD)) Activity .09 (.81) .64 (.94) -2.97 .004
Waist Circumference SD| Diet .62 (.77) .55 (.95) 0.41 .684
Score (mean (SD)) Activity .34 (.65) .81 (.97) -2.68 .009
Triceps Skinfold SD Diet 1.15 (93) 1.18 (98) -0.17 .86P
Score (mean (SD)) Activity 1.01 (1.02) 1.27 (.91) -1.32 .19p
Subscapular Skinfold SD Diet -.14 (1.06) .53 (1.04) -2.49 .01p
Score (mean (SD)) Activity -.20 (.90) .59 (1.09) -3.73] <.0Q0

Children whose parents were routine-led for diet antivities had lower subscapular
skinfold SD scores compared to those whose pamsate routine-free; children of
routine-led parents for activities also had lowaviiBand waist circumference SD

scores.

Hence routine-led parenting is associated with fomgely composition SD scores, and
therefore reduced risk of obesity for children. 3éeesults support previous findings of
an association of parenting styles with childremsk of obesity (see Chapter 3). For
example, studies by Wake et al. (2007) and Rhes. €2006) found parenting styles
characterised by low control to be associated wvinitreased odds of obesity for
preschoolers. Although levels of warmth are alspartant for children’s obesity risk

(see Chapter 3), and warmth in parenting cannotldiermined in this sample, the
associations of routine-led parenting with lowerdypocomposition SD scores are
consistent with the control aspect of parentindestypredicting lower BMI in these

studies.

Since routine-free parenting strategies for diet activity were associated with dietary
and activity behaviours which are thought to inseeaisk of obesity, perhaps the
association of parenting strategy with body contpmsireported here is due to

mediation by dietary and activity obesity-promotimghaviours, as shown in Figure 7.9.
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Figure 7.9: Possible Association of Parenting Stragy with Children’s Risk of Obesity,
Mediated by Dietary and Activity Behaviours

Parenting Relative
Strategy Risk of
Obesity
Routine | For Diet .| Obesity-Protective Diet Reduced
-Led g Risk of
For .| Obesity-Protective TV Obesity
Activity - Viewing Habits

Routine | For Diet » Obesity-Promoting Diet Increased
-Free Risk of
For | Obesity-Promoting TV Obesity
Activity g Viewing Habits

Summary: Parenting Strategy and Children’s Risk @besity

Routine-led parenting for both diet and activitvess associated with lower child body
composition SD scores compared to routine-free npeag@ Coupled with the

associations of parenting strategies with childseiood intake and TV viewing, this
further suggests that children of routine-free ptreare at greater risk for obesity
compared to children of routine-led parents, anggesats a mediating role of dietary

and activity behaviours in the parenting-childhabesity relationship.

Chapter 7 Summary: Diet and Activity

This chapter examined children’s diets and actiygtterns, parents’ attitudes and
practices regarding children’s diets and activipd associations of parenting with
children’s food intake, TV viewing, and body compiosi. Compared to routine-led
parenting, routine-free parenting for diet andatstiwvas associated with more obesity-
promoting food intake and TV viewing behaviours &hmildren respectively, and with
greater body composition SD scores. Furthermorgjme-led parenting was associated

with affluent households, and routine-free parentiith deprived households. Perhaps
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parenting strategy mediates associations of SES ehildren’s food intake, activities,

and risk of obesity.

Again, the exploratory and cross-sectional desigthis study means that associations
and direction of causality cannot be confirmed. d8en the results presented in this
chapter (Models B and C), in addition to the litera reviewed in Chapters 2 and 3, |
have formulated Model D, as shown in Figure 7.18isTmodel will be expanded on

and discussed in the following chapter, and willilkerpreted using an evolutionary

perspective in Chapter 9.

Figure 7.10: Model D
Parenting strategy impacts children’s risk of obgsivia food intake and activity patterns
(routine-free parenting is associated with obesjtsemoting children’s food intake and
activity patterns compared to routine-led parentjng

Parenting strategy mediates the relationship betweB8ES and childhood obesity
(higher SES parents are more likely to be routinedl and lower SES parents are more likely
to be routine-free; children in higher SES groupgeat greater risk for obesity compared to

those in lower SES groups).

The next chapter will explore mechanisms by whibhdecen’s sleep may be linked to
risk of obesity via dietary and activity behaviguasd the potential role of parenting

strategies.
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Chapter 8: Mechanisms Linking
Children’s Short Sleep and Obesity

This chapter will examine behavioural mechanismsvhich children’s sleep duration
may be linked to risk of obesity via diet and aityivthereby addressing primary aim
one. In order to do this, associations of childsesleep with food intake and TV
viewing (and consequential risk of obesity) will bgamined, focusing on potential
mechanisms suggested in Chapter 3. Then, assosatfahildren’s sleep with diet and
activity patterns via parenting strategy will bensmlered. Exploration of the role of
parenting strategy in the childhood sleep-obesitk, | and variation in parenting
strategies will address primary aim two. This ckaptill continue to address primary
aim three by incorporating ethnicity and SES intalgses, and describing attitudes and

values in relation to parenting.

Role of Behavioural Mechanisms in the Childhood Sép-Obesity Link

This section of the chapter will explore potenti@havioural mechanisms linking
children’s short sleep with risk of obesity, in erdo address primary aim one. It will
do so by examining associations of children’s sleefh food intake and activity
behaviours, focusing on the potential mechanisnggested in Figure 3.2 (Chapter 3).
Specifically, this section will a) describe varati in children’s appetite and foods
consumed in relation to sleep, b) examine assoastof sleep with morning food
consumption (breakfast), c) examine associations sleep with evening food
consumption (supper; timing of the evening mea))edamine associations of sleep
with total duration and particularly evening timireg TV viewing, and e) examine

variation in sleep between children with and witha@'V in their bedroom.
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Children’s Sleep and Appetite
During interviews, 8 parents spontaneously disaligke relationship between their

children’s sleep and food intake (see Figure 8.1).

Figure 8.1: Parents’ Descriptions of the Link betwen Children’s Sleep and Food Intake

“If he’s tired, he “Not having sleep,
doesn’'t seem to eat ir messing up sleep, stopg
the morning.”(ID 15) children eating.”(ID 65)

“He doesn't eat as “If he’s tired, he
much when he’s Parents’ can’t be bothered
Children’s Sleep
“When he’s and Appetite “If they don't
overtired... he won't being Linked sleep, they don’t
eat.” (ID 48) eat.” (ID 74)
“When they [children] don't sleep “If he has a good
well and are tired, they don’t eat we|l | night’s sleep he’ll eat
— they lose interest and want to his breakfast in the
wander off.” (ID 56) morning.” (ID 46)

All 8 parents said that when their children do sleep well or are tired, then they do
not eat. This appears to be paradoxical to thepstbesity link, which suggests that
children who sleep for less may eat more, or hawgenobesity-promoting diets.
However, these descriptions suggest that if theynodbsleep well or for long, then
children do not want to eat breakfast: lack of kfast is associated with increased risk
of obesity (Chapter 3), and so this effect on app@b the morning could potentially
lead to obesity. A study is currently being conédcto formally examine potential
variation in school-aged children’s appetite anadfopreferences following sleep
restriction and extension (Chantelle Hart, persamthmunication): perhaps children
crave other foods through they day when are tioedheir appetite throughout the day
is altered. Future research into the associatiahoft sleep with children’s appetite and
food choices, particularly in preschool childremuld further understanding of the

mechanisms linking children’s sleep with risk okstlty.
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One mother mentioned the effect on her own appatitefood preparation when she is
tired:
“If you're tired it affects your appetite, you wastigary things. And you just want to

grab the first food you can, not prepare anythin@D 54)

This may influence the food which she providesdwarghter; for example, she may not
make homemade meals when she is tired, and instzad her daughter pre-prepared
foods. This is consistent with reports that slesgiriction influences appetite in adults
(see Chapter 2), and further suggests that shemp sluration in parents may influence
children’s food intake via parents’ food choicesl gmeparation effort. Future research
could examine associations between parents’ skbem, children’s food intake, and

their children’s risk of obesity.

Whilst parents’ quotes in Figure 8.1 describe sledpencing food intake, two other
parents reported an effect of food intake on sfeegheir children:
“They shouldn’t eat at night, ‘cause it’ll stop timesleeping. | [mum] brought tea
forward from 5 to 4:30 and | think it's contributéd them sleeping better(ID 3)
“From about 6pm | [mum] say no if he wants chocelat He can have fizzy drinks in
the morning but not in the evening. The doctor $la&d fizzy drinks and chocolate keep
children awake.” (ID 37)

Children’s Sleep and Food Intake

Associations of children’s sleep with dietary irgawere examined (see Table 8.1).
Bedtime was significantly negatively correlated hwitlaily servings of fruit and
vegetables, positively correlated with daily seganof pre-prepared foods, and was
significantly later in children who consumed carat@d drinks compared to those who
did not (20:21+1:02 versus 19:36+0:47). Nighttinleep duration was significantly
shorter for children who consumed at least onearated drink compared to those who
consumed none (656+38mins versus 680+35mins); thaseno variation in food intake
with napping or total daily sleep duration.
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Table 8.1: Associations of Servings of Food Groupsgith Bedtime and Sleep Durations

Mean Mean Daily

Daily Servings off Mean Consumed
Spearman's Correlations, Servings of Pre Daily Carbonated
Pearson's Correlations, Fruit & Prepared | Servings| Drinks (Yes
Independent t-test, Mann- Vegetables| Foods | of Sweets| n=22 versus
Whitney U (n=90) (n=89) (n=88) No n=60)
Weighted Mean Bedtime r—=-.29 * r=.27* r=.01 t=-3.15 **
Weighted Mean Nighttime
Sleep Duration re=.17 =-.19 =-.06 t=2.57 *
Weighted Mean Daily Nap
Duration r=. 00 = .08 = .09 U=492
Weighted Mean Total Daily
Sleep Duration o=. 15 £=-.15 r=-.04 t=1.87

*p< .05 ** p< .01 *** n<.001

The inverse correlation of bedtime with fruit anelgetables and positive correlation
with pre-prepared foods supports previous findimgadults of an association of short
sleep duration with less healthful diets (see @ap); specifically decreased fruit and
vegetable consumption and increased fat intakefraggiency of fast food (Shi et al.,
2008, Stamatakis & Brownson, 2008).

In sum, earlier bedtimes and longer nighttime sldepation were associated with
obesity-protecting dietary habits, whilst later tiees and shorter nighttime sleep
duration were associated with obesity-promotingtadlie habits. This suggests a
pathway through which short sleep and increasdd afsobesity may be linked via
consumption of obesity-promoting foods (see Fig8r2) (note: bi-directionality of

arrows indicates that direction of causality is mmkn).

Figure 8.2: Potential Mediation of Food Intake Patérns in the Sleep-Obesity Link

Shorter Increased
Nighttime Sleep Obesity- Promoting Risk of
Later " | Food Intake Pattern >| Obesity
Bedtime

The association of carbonated drink intake witlerlddedtimes and reduced nighttime
sleep is consistent with recommendations that ceffeconsumption, including

carbonated drinks, be avoided in children, esplgdete in the day, since it may disrupt
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sleep onset and sleep quality (Mindell et al.,, 200@nd has been associated with
shorter nighttime sleep in school children (Pol&akBright, 2003). Since carbonated

drinks and their associated caffeine content aseaated with shorter sleep, and also
with risk of obesity, carbonated drink intake mayimund the sleep-obesity association
(see Figure 8.3). Further research is needed toniegacarbonated drinks as a
contributor to the sleep-obesity link, and to eksabcausality in associations.

Figure 8.3: Potential Confounding of the Sleep-Obdéy Link by Carbonated Drink
Consumption

Carbonated Drink Consumption

v \ 4

Shorter Sleep Greater Risk
of Obesity

Longer time awake and more opportunity for food stonption in shorter sleepers
(particularly in the evening) has been hypothesesea@ pathway linking short sleep to
obesity (see Chapter 3). However, the inverse &ssmt of bedtime with servings of
fruit and vegetables reported here demonstratdsnibtaall foods were consumed in
greater quantities by children who stayed up latethe evening, and some were
consumed less. It appears that later bedtimes laodes sleep were associated with
greater consumption of specifically obesity-promgtifoods only, and inversely

associated with obesity-protecting fruit and vebglks.

Since parenting influences the types of foods edtgnchildren (Chapter 7), and
children’s appetite for food types can only impact food intake if parents enable
children to consume their preferred foods, pardmalviours regarding children’s diets
are likely to be involved in any associations afeg with appetite and food intake. This

is explored later.

Children’s Sleep and Food Distribution through thieay
Distribution of food throughout the day was suggdsin Chapter 3 to be a possible
factor linking short sleep and obesity. Specifiggestions were breakfast consumption
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and evening food consumption. Associations of Heestkconsumption with sleep are
shown in Table 8.2.

Table 8.2: Associations of Frequency of Breakfast@sumption with Children’s Sleep

Breakfast Consumption
Doesn’t Always
Always Eats | Eat Breakfast | tor
Independent t-test, Breakfast | (including when| U
Mann-Whitney U (n=79) offered) (n=29) | Statistic| p value
Weighted Mean Bedtime (hh:mm)
(mean (SD)) 19:42 (0:44) 20:03 (1:12) t=-1.48 .143
Weighted Mean Nighttime Sleep
Duration (mins) (mean (SD)) 676 (35) 662 (43) t=1.45 .150
Weighted Mean Daily Nap
Duration (mins) (median (range)) 0 (0-65) 3 (0-113)| U=629 436
Weighted Mean Total Daily Sleep
Duration (mins) (mean (SD)) 685 (35) 676 (36) t31.p .304

There were no significant differences in sleep alalas between children who did eat
breakfast every day, and who did not eat brealdasty day (either because their

parents did not provide it, or because their pardid provide it but they would not eat

it).

Despite the lack of significant differences, pasewho mentioned during interviews
that their children do not eat as well when theg #red sometimes specifically
mentioned their not eating well at breakfast othi@ morning (see Figure 8.1). Further
investigation into associations of sleep with fagidke should examine variation in the

types of foods eaten at breakfast, the quantifpad eaten, and the timing of breakfast.

Since more evening food consumption was a factggested in Chapter 3 to

potentially be involved in the short sleep-obesitik, comparisons were made in sleep
variables between children who ate supper less weekly versus more than weekly
(see Table 8.3) (supper was defined as food edtenthe main evening meal, before
going to sleep). There were no significant diffees in sleep duration; but children
who ate supper more than weekly had later bedtifetire research could examine
whether the additional activity of consuming supgelays bedtimes directly, causing

later bedtimes for children who consume supper.
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Table 8.3: Associations of Frequency of Supper Coasption with Children’s Sleep

Frequency of Supper
Independent t-test, Less Than More Than tor
Mann-Whitney U Weekly (n=38)| Weekly (n=60)| U Statistic| p value
Weighted Mean Bedtime
(hh:mm) (mean (SD)) 19:33 (0:54) 19:59 (0:51) t=-2.02 .044
Weighted Mean Nighttime Sleeg
Duration (mins) (mean (SD)) 681 (47) 665(31) t=1.7p .084
Weighted Mean Daily Nap
Duration (mins) (median (range) 3 (0-113) 1(0-65)| U=650 .841
Weighted Mean Total Daily Sleep
Duration (mins) (mean (SD)) 690 (41) 676 (30) t91.6 .095

Although the provision of a small, healthy snackobe going to bed (for example fruit

or yoghurt) is recommended to aid child sleep,atvesumption of large meals close to
bedtime, and of caffeine-containing food and drirskrecommended against due to
adverse consequences for sleep (Mindell et al9&00aheri, 2006). In this sample, the
types of foods consumed by children before bedasimented in the diaries varied
from fruit and yoghurt, cereal and toast, to swelaitscuits, ice cream, chips and pizza.
Of the children who ate supper during the diaryiquer77% ate something other than
fruit, cereal, toast or yoghurt. Further reseacmeéeded to investigate the quantity,
timing and types of foods eaten in the eveningeBeh could explore whether suppers
are obesity-promoting in content, or whether frequsupper consumption indicates a

more obesity-promoting dietary pattern in general.
Another aspect of evening food intake is timingle main evening meal (see Chapter
3). Descriptive data regarding the time at whioh élvening meal was eaten (weighted

mean) are shown in Table 8.4.

Table 8.4: Time of Evening Meal: Descriptive Statiscs

n Min Max | Mean SD Median

Weighted Mean Time of Evening Meal
(hh:mm) 82| 16:00| 19:09 17:14 00:35 17:1p

Associations of evening meal time with sleep a@shin Table 8.5. Children who ate
their evening meals later in the evening did nkétlnger to get to sleep once getting
into bed, but they did go to bed later. Timing lod £vening meal was also significantly

negatively correlated with nighttime and total gadleep duration, and positively
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correlated with daily nap duration. This suggestassociation of timing of the evening
meal with sleep, which may be important for theeglebesity link.

Table 8.5: Associations of Time of Evening Meal wht Children’s Sleep

Weighted Mean Time
Spearman's Correlations, Pearson's Correlations of Evening Meal
Weighted Mean Sleep Onset Latency (mins) (n=58) =21
Weighted Mean Bed Time (hh:mm) (n=73) r= .46 ***
Weighted Mean Nighttime Sleep Duration (mins) (nF84 r=-.42 ***
Weighted Mean Daily Nap Duration (mins) (n=84) —.Bl**
Weighted Mean Total Daily Sleep Duration (mins) §4¥ r=-27*
*p< .05 ** p< .01 *** pn<.001

The composition of the evening meal (for examplerta content) is not determinable
in this study. Further research is needed to cendite association of timing of the
evening meal with dietary quality and obesity riskso the relationship with sleep

(including direction of causality), and impact & tsleep-obesity association.

During interviews, some parents discussed reguleaalsnand mealtimes being a
component of general regulation and routines. Mus particularly marked in the
evening: for example, some parents described tinuhgvening food intake and
bedtime being interlinked as part of the evenirttesale:

“Tea at 4pm, supper at 6pm, then bath and bedtyratich on the dot.(ID 96)

Bedtime could influence evening food intake andrigprof food consumption:

“He doesn't really eat after 6pm — | [mum] don’t wiait lying on his stomach.(ID 94)

“I [mum] give them tea quite early — | don’t wattem going to bed on a full stomach.”
(ID 104)

Since qualitative data suggested that parentalaggn and routines during the evening
impacts on the time at which the evening meal rsesk associations of timing of the
evening meal with parenting strategy for sleep wexamined (see Table 8.6). The
evening meal was consumed later by children ofimetfree compared to routine-led
parents for sleep. This supports an associatioreasfier evening mealtimes with

parental regulation, limit-setting and consisteircthe evening.
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Table 8.6: Associations of Time of the Evening Mealith Parenting Strategies for Sleep

Parenting Strategy for Sleep . 0
Independent t-test Routine-Led (n=82)[ Routine-Free (n=26)| value [ value
Weighted Mean Time of
Evening Meal (hh:mm) 17:08 (0:27) 17:33 (0:51) -2.712 .008

As described in Chapter 6, napping was associatédlack of regulation by parents,
and a more laissez-faire attitude: the positiveaasion of time of the evening meal
with daily napping duration in this sample (Tabl&)8supports the concept of later

evening meal time reflecting lack of regulatiomil-setting and consistency in parents.

Although causality cannot be determined in thiglgtun combination with parenting
strategy for sleep being associated with sleeptidaréChapter 6), these results suggest
that timing of the evening meal may be associatita sleep due to mutual association

with parenting strategy in the evening, as showfigure 8.4.

Figure 8.4: Potential Confounding Role of ParentingStrategy in the Association of

Children’s Time of Evening Meal Consumption with Seep

Parenting Strategy in the Evening (Regarding Sleep)

\ 4 v

Time of Evening Bedtime and Sleef
Meal Consumption Duration

Further research is needed to explore the assatiafitiming of the evening meal with
sleep, to help to elucidate whether the associatodirect, whether it is due to the
impact of parental regulation and routine-settingthe evening, and whether it may

contribute to the sleep-obesity link.

The quantitative results presented here do nohglycsupport an association of either
breakfast or supper consumption with sleep; butingmof the evening meal was
negatively associated with nighttime and total ydaleep duration. Qualitative data
suggested an association of sleep with breakfasturoption (see Figure 8.1), and of
evening meal time with regulatory and consistenteping in the evening. In

combination with the literature documenting asstmnes of daily food distribution with
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obesity risk, and potentially sleep (see Chapteth3 suggests that there may be a role
of daily food distribution in the sleep-obesityKinThis should be explored in more
detail in future studies, including nutritional ¢ent of these meals and whether they are

obesity-promoting.

Children’s Sleep and TV Viewing
Associations of children’s sleep with daily TV vieg duration and latest time of TV

viewing are shown in Table 8.7.

Table 8.7: Associations of Weighted Mean TV Viewindpuration and Latest TV Viewing
Time with Children’s Sleep

Weighted Mean TV Latest TV

Viewing Duration | Viewing Time
Spearman's Correlations, r (n=85) (n=80)
Weighted Mean Bedtime 0.08 37 **
Weighted Mean Nighttime Sleep Duration 0.13 *29
Weighted Mean Daily Nap Duration -0.19 0.19
Weighted Mean Total Daily Sleep Duration 0.06 -0.21

*p< .05 ** p< .01 *** n<.001

Whilst total daily TV viewing was not significantlyorrelated with sleep, latest time of
TV viewing was significantly positively correlatedith bedtime, and negatively
correlated with nighttime sleep duration. Therefdné viewing in the evening in
particular, rather than overall TV viewing, appetoysbe associated with sleep in this
sample. The importance of timing of evening TV \iegvis in keeping with latest TV
viewing time, but not total TV viewing duration, ibg associated with parenting

strategy for children’s activities (see Chapter 7).

The suggestion that TV viewing is implicated in thkeep-obesity link has been
suggested but not supported in previous studies (Heapter 3). The results here
indicate that the timing of TV viewing may be pauiarly important, and is worthy of

future research. Considering the observationsignstudy, and the literature outlined in
Chapter 3, it is possible that evening TV viewirglld confound the sleep-obesity link,

as shown in Figure 8.5.
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Figure 8.5: Potential Confounding Role of Evening V Viewing in the Childhood Sleep-
Obesity Link

Later Timing of Evening TV Viewing

7 N

Later Shorter Increased Risk for Obesity
Bedtime Nighttime Sleep

Further research is needed to examine the factswscemted with, and the impact of,
evening TV viewing in preschool children; in padii@r the association of timing of
evening TV viewing with sleep, and with obesity4mrating TV viewing habits and risk

of obesity.

Children’s Sleep and Presence of a TV in the Bedmo
Sleep was compared between children who did anaalithave a TV in their bedroom

(see Table 8.8).

Table 8.8: Associations of Presence of a TV in tligedroom with Children’s Sleep

Independent t-test, TV in the Bedroom tor
Mann-Whitney U Yes (n=46) No (n=62) | U Statistic | p value
Weighted Mean Bedtime

(hh:mm) (mean (SD)) 19:59 (1:00) 19:40 (0:47) t48L 144
Weighted Mean Nighttime Sleep

Duration (mins) (mean (SD)) 673 (27) 674 (43 t=.12 .906
Weighted Mean Daily Nap

Duration (mins) (median (range) 9 (0-59) 0 (0-113) U=612 .042
Weighted Mean Total Daily Slegp

Duration (mins) (mean (SD)) 685 (26) 681 (40 t6-.4 | .647

Daily nap duration was longer in children who had@\ain their bedroom. | suggested
longer daily napping to be associated with lackegjulation and limit-setting by parents
(Chapter 6); and having a TV in the bedroom was@ated with routine-free parenting
strategy for activities (Chapter 7). The correlataf napping with having a TV in the

bedroom indicates the association of two factdilectve of lack of parental regulation

and consistency.
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There were no other significant differences in gJeehich is contrary to previous
findings that having a TV in the bedroom is asdecdawith less nighttime sleep in
children (Owens et al., 1999b), including preschmol(Mindell et al., 2009a; see
Chapter 3).

Factors which may account for the lack of assammatf having a TV in the bedroom
with sleep duration include: a) having a TV in tiedroom is more likely for children
who share a bedroom, since the presence of a TMdwmai directly affected by the
person with whom they share, and b) having a Tthebedroom does not account for
whether parents allow their children to watch thi¢ whilst they are in bed: during
interviews, some parents said that they unplugiVien their child’s bedroom so that
they cannot watch it at night. The time that cl@ldwatched TV until in the evening,
rather than whether they had a TV in their bedrooray therefore more closely reflect

the TV viewing habits of children.

Summary: Role of Behavioural Mechanisms in the Ctliilood Sleep-Obesity Link

Later bedtimes and shorter nighttime sleep werecested with servings of food
groups, suggesting that short sleep may be assdaiath increased risk of obesity due
to mediation by the consumption of obesity-prongtinods. Parents suggested that
sleep influences children’s appetite, and so afgpetay be a mediating factor. Adverse
associations of carbonated drink consumption with lsleep and risk of obesity may
confound the sleep-obesity link. Food distributtbrough the day is another possible
contributor: parents suggested that short or disdigleep leads children to eat less in
the morning in particular; and more frequent constiom of supper was associated
with later bedtimes. Later timing of the eveningaineas associated with shorter sleep,

perhaps due to an association with routine-freergarg for sleep.

Latest time of cessation of TV viewing was inveysebrrelated with sleep, so that
children who watched TV until later in the eveningd shorter sleep. The pattern of
results suggests that timing of TV viewing, ratiiean overall TV viewing, may be

important for sleep in this population.
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This section has addressed primary aim one, andsbggested that there are some
correlations of children’s sleep with dietary anctiaty behaviours. Based on the
results presented in this section of the chapteaddition to the associations of dietary
and activity behaviours with obesity risk and slegpch were suggested in Chapter 3, |
have formulated the Behavioural Mechanisms Hypaghess shown in Figure 8.6.
(Note: bi-directionality of arrows indicates wherenfounding is proposed, and single

direction of arrows indicates where mediation isgased.)

Figure 8.6: Behavioural Mechanisms Hypothesis

Dietary and activity behaviours contribute to théitdhood short sleep-obesity relationship.
Proposed mediating behaviours include appetite arsity-promoting food intake; proposed
confounding factors include carbonated drink consuyation, distribution of food intake

throughout the day (particularly timing of the evémg meal); and evening TV viewing.

Further research is needed to understand moreutjoiyothe possible contributory role
of diet and activity behaviours in the childhoodeg-obesity link. For example,
research could examine whether children’s appefttees with sleep; what are the
causal mechanisms between sleep and food intakemdwy of the evening meal and
supper consumption delay bedtime and reduce skeepioh; and do the types of foods
eaten during the evening specifically influenceepland risk of obesity. Additionally,
further research is needed into factors which asm@ated with evening TV viewing,
and the role which evening TV viewing may playhe sleep-obesity link.
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Role of Parenting in the Childhood Short Sleep-Obéty Link

This section of the chapter will explore the poi@ntole of parenting strategy in the
link between children’s short sleep and risk ofsitye(see Figure 8.7 for a summary of
parenting strategies for children’s sleep, diet antivities). Specifically, this section
will a) examine associations of parenting stratégysleep with children’s food intake
and TV viewing, and associations of parenting sgis for diet and activities with
children’s sleep, b) examine clustering of parenttrategies for each domain (sleep,
diet activity), and c) consider the cumulative effef parenting behaviours. In doing so,

it will address primary aim two.

Figure 8.7: Summary of Parenting Strategies for Skp, Diet and Activities

Sleep: Diet:
Bedtime is Some foods are
always or restricted or

usually the samg¢ banned

Routine-led

Activities:
The amount of TV
viewing is restricted,
or would be if child
wanted to watch mordg

Sleep: Diet:
There is no set No foods are

bedtime restricted or
banned

Routine-free

Activities:
The amount of TV
viewing is not, and

would not be, restricted
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Parenting Strategy for Sleep and Children’s Foodtake and TV Viewing
Associations of parenting strategy for sleep (reded versus routine-free) with

children’s food intake and TV viewing are shownTible 8.9.

Table 8.9: Associations of Children’s Food Intake ad TV Viewing with Parenting

Strategy for Sleep
Parenting Strategy Regardin
Child Sleep
Independent t-test, Mann-Whitney U Routine-Led | Routine-Free| t, U or
Chi-Square (n=82) (n=26) X?value | p value
Daily Servings of Fruit & Vegetables
(median (range)) 1.5 (0-4.5) 1.25 (0-2.75 U=503 .064

Daily Servings of
Pre-Prepared Foods (median (range)) 1.0 (0-310) (.8-B.5) U=468 .055
Daily Servings of

Sweets (mean (SD)) 1.32 (.76 1.12 (.66 t=1.04 2.30
Consumed Carbonated Drinks

(%) 19 59 ¥=10.9 | .002
Weighted Mean TV Viewing

Duration (mins) (median (range)) 77 (15-328) 948b) U=480 244
Latest TV Viewing Time (hh:mm) 19:00 19:30

(median (range)) (8:25-21:30) | (14:30-21:45)] U=393 .108
TV in the Bedroom

(%) 40 50 X= .89 .369

Children whose parents were routine-led for sleegrewless likely to consume
carbonated drinks compared to those whose parests wutine-free; there were no
other significant differences in food intake, altlgh there were trends for children of
routine-led parents to be served more fruit ancetadges and fewer pre-prepared foods
compared to children of routine-free parents. Tk lof clear trend for servings of
sweets is consistent with the finding that servimjssweets was not significantly
correlated with parenting strategy for diet, whigrvings of pre-prepared foods and

fruit and vegetables were (Chapter 7).

The results here suggest a more obesity-promotetgat children whose parents were
routine-free compared to routine-led for sleep. @ed with the suggestion above, that
timing of the evening meal may be linked to eariedtimes and longer sleep through
parents’ use of routines and regulations duringdhening and at bedtime (because

evening routines are likely to impact both bedtene evening meal time), this suggests
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that use of routine-led parenting for sleep was@ased with improved patterns of food

intake.

Although there were trends for children of routfinee parents to watch more TV per
day, watch TV until later in the evening, and berenbkely to have a TV in their
bedroom compared to children of routine-led parent®re were no significant
differences in TV viewing with parenting strategy leep. This is not in support of
Thompson & Christakis’s (2005) finding that TV vieg duration was longer in
children with irregular bedtimes. The results hawggest that evening TV viewing was
not associated with parenting strategy and useudfrres and regulation in the evening,
meaning that children who watched TV until latethe evening may not have done so
due to a lack of parental regulation and limitisgttPerhaps parents are unaware of the

negative associates of evening TV viewing for sleep

As described in Chapter 6, routine-led parentingsieep was associated with earlier
bedtimes, and longer nighttime and total daily gle® children compared to routine-
free parenting. Therefore routine-led parentingdie@ep is associated with both longer
sleep and a dietary pattern associated with reduskdor obesity, and may explain

some of the association of children’s short sleéh visk of obesity (see Figure 8.8).

Figure 8.8: Possible Confounding Role of Parentingstrategy for Sleep in the Sleep-
Obesity Link (via Food Intake)

Parenting Strategy for Sleep

A\ 4

v Children’s Food

Children’s Intake
Sleep
Duration

Children’s Risk of
Obesity
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Parenting Strategies for Diet and Activities and {@ren’s Sleep
Associations of parenting strategies for both died activities with children’s sleep are
shown in Table 8.10.

Table 8.10: Associations of Children’s Sleep with &enting Strategies for Diet &

Activities
Parenting Strategy

Parenting| Routine-Led Routine-Free tor
Independent t-test, Strategy (diet n=63 (diet n=45 U p
Mann-Whitney U Topic | activities n=46) | activities n=56) | Statistic| value
Weighted Mean . . _ ) _ _
Bedtime (hh:mm) Diet 19:40 (0:38) 20:02 (1:11) t=-1.78 .088
(mean (SD)) Activity 19:32 (0:33) 20:03 (1:06) t=-2.47 .016
Weighted Mean . |
(mins) (mean (SD)) Activity 682 (38) 665 (38) t=2.03 .04
Weighted Mean Daily _ |
Nap Duration (mins) Diet 0 (0-65) 4 (0-113) U=660 135
(median (range)) Activity 0 (0-59) 3 (0-113) U=655 .148
Weighted Mean Total ; _
Daily Sleep Duration Diet 688 (35) 671 (34) t=2.21 .030
(mins) (mean (SD)) Activity 689 (37) 677 (33) t=1.49 .14y

Children whose parents were routine-led comparedotine-free for diet slept for
longer at night and in total over the day; childnehose parents were routine-led

compared to routine-free for activities had ealiedtimes and longer sleep at night.

As described in Chapter 7, routine-free parentiag diet was associated with an
obesity-promoting diet compared to routine-led pang (fewer servings of fruit and

vegetables and more servings of pre-prepared fp@a&) routine-free parenting for
activity was associated with obesity-promoting Tiéwing habits (having a TV in the

bedroom). Furthermore, routine-led parenting fathlshiet and activity were associated
with lower body composition SD scores. Therefomjtine-led parenting for diet and
activity is associated with both reduced risk fiwesity and longer sleep in children;
parenting may explain some of the association batwehildren’s sleep and risk of
obesity (see Figure 8.9).
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Figure 8.9: Possible Confounding Role of Parentingtftegies for Diet and Activities in

the Sleep-Obesity Link (via Food Intake and TV Vieung)

Parenting Strategy for Parenting Strategy for
Diet Activities

\ 4

Children’s Children’s
Food TV
Intake Viewing
Children’s
Sleep
A 4 v Duration

Children’s Risk of Obesity

Associations of Parenting Strategies for Sleep, Daad Activities
Associations amongst parenting strategies for pinild sleep, diet and activities are
shown in Table 8.11.

Table 8.11: Associations of Parenting Strategiesif®leep, Diet and Activities

Parenting Strategy | Parenting Strategy
Chi-Square, X for Activities for Diet
Parenting Strategy for Sleep | 12. 68 *** 20.37 ***

Parenting Strategy for Diet 17.54 ***
*p<0.05 ** p<0.01 **p<0.001

See Appendix M: Frequency Tables for AssociatidriRaventing Strategies for Sleep,
Diet and Activity

Routine-led parenting strategies were significactiyrelated together, whilst routine-
free strategies were significantly correlated tbget This clustering of routine-led and
routine-free strategies supports the concept thenis who cannot or do not maintain
routine or limits in one aspect of lifestyle do miu so for others, and builds on the
suggestion that parents who do not maintain regiNaviewing habits are less likely to
maintain regular sleep schedules (Thompson & Gikist 2005). Lack of regulation

and routine in each aspect of lifestyle may refattoverall level of chaos and lack of
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structure in the household, whilst routine and laigon reflects structure and lack of

chaos, likely to co-occur in all areas of familigéityle (Evans et al., 2005).

There have been previous suggestions that paresityte regarding diet is associated
with overall parenting style (see Chapter 3): Hugglee al. (2005) demonstrated that
authoritarian feeding styles were related to oVveaathoritarian parenting styles, and
authoritative feeding styles were associated wigimegally higher parental control,
structure, support and involvement. This is coesistwith the findings reported for this
study; that parental scheduling and regulatory Yielas for one aspect of child
lifestyle are associated with scheduling and reguabehaviours in other areas also.
The results of this study suggest that the assoniaf parenting styles for aspects of

children’s lifestyle extends to sleep.

Parenting Could Explain the Childhood Sleep-Obesitink

In sum, parenting strategies regarding childrerises diet and activities were
associated together, and with children’s sleeptaurand risk of obesity (food intake,
TV viewing, and body composition). Specificallyutme-led parenting was associated
with longer sleep and reduced risk of obesity (lowedy composition SD scores,
obesity-protective food intake and TV viewing hapitand routine-free parenting was
associated with shorter sleep and increased risikoesity (greater body composition
SD scores and obesity-promoting food intake and vi&wing habits). Therefore
parenting strategy may confound the associatiochiddiren’s short sleep duration with

risk of obesity (see Figure 8.10).
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Figure 8.10: Possible Confounding Role of Parentingtrategy in the Childhood Sleep-
Obesity Link

Parenting Strategy

Routine-Free

Obesity- Leaner Obesity- Greater
Protective Body Promoting | Body Fat
Longer Dietand | Composition Diet and
Child Activity Activity
Sleep

Reduced Child Risk of
Obesity

The associations of parenting strategies and piatly the use of routines for different
components of children’s lifestyle (sleep, diet awdivity) with both sleep and risk of
obesity suggests the importance of overall pargrdtgle for the sleep-obesity link, and
for children’s health. This builds upon the study8850 American preschool children
(Anderson & Whitaker, 2010) which found prevalenak obesity to be inversely
associated with exposure to three household rautioe different areas of lifestyle:
regularly eating dinner as a family, obtaining addq nighttime sleep, and having
limited screen-viewing time. The results preseritete extend the associations of such

routines to longer sleep, in addition to reducell df obesity.

Cumulative Effect of Routine-Led Behaviours

Anderson & Whitaker's (2010) study found that themiber of routines to which
children were exposed (between 0-3) was inversetp@ated with the prevalence of
obesity. In order to explore the possibility of anwlative effect of routine-led
behaviours in this study also, the number of rasted behaviours for each parent was
examined. The individual behaviours originally ittBed as routine-led versus routine-

free for sleep, diet and activity are shown in Eall12.
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Table 8.12: Summary of Routine-Led and Routine-Fre®arenting Behaviours

Parenting Behaviours
Routine-Led Routine-Free
Bedtime always or usually the same No set bedtime
Parent usually reads to/with Parent does not usually read to/with
child at bedtime child at bedtime
Child did not fall asleep on the sofa at Child fell asleep on the sofa at least
night one night during the diary period
Child rarely gets into parents' bed during Child regularly gets into parents' bed
the night (less than weekly) during the night (at least weekly)
Parent restricts or bans certain foodg
totally Parents does not restrict any foods
Child has some or free choice for
Child has no choice for meals meals
Child has no access to food, or access to
fruit only Child has free access to food
Parent tries to maintain regular meal|  Parent does not intent to maintain
times regular meal times
Child usually eats meals at a locatign
Child usually eats meals at a kitchen or other than a kitchen or dining room
dining room table table
Parent schedules child-centred activities
each week, or provides time for child{ Parent does not schedule or provide
centred activities weekly time for weekly child-centred activities
Parent restricts TV viewing (or would do
if child wanted to watch more) Parent does not restrict TV viewing

The number of routine-led behaviours (between Owld9 totalled for each parent (see
Table 8.13 for descriptive statistics). Cronbadiftha was .846, indicating that the sum
of routine-led behaviours is a reliable scale \@ea

Table 8.13: Sum of Routine-Led Parenting BehaviourDescriptive Statistics

n | Min | Max | Mean| SD | Median
6D 11 7.11| 3.27 7.00

()

Number of Routine-Led Parenting Behaviouf

Associations of number of routine-led parentingayeburs with children’s sleep, food

intake and TV viewing were assessed (see Tablg.8.14
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Table 8.14: Associations of Number of Routine-Led &enting Behaviours with Children’s

Sleep, Food Intake and TV Viewing

Spearman's Correlations Number of Routine-Led
Mann Whitney U Parenting Behaviours (n=65
Bedtime r=-.38 **
Nighttime Sleep Duration £.32%
Daytime Sleep Duration F-30*

Total Daily Sleep Duration g .27*

Daily Servings of Fruit & Vegetables .44 ***

Daily Servings of Pre Prepared Foods =125 *

Daily Servings of Sweets T-.02
Carbonated Drinks Consumed U= 285
Daily TV Viewing Duration =-27*

Latest TV Viewing Time F&-32*

TV in the Bedroom U= 301 **

BMI SD Score r<-.15

Waist Circumference SD Score ~F.15

Triceps Skinfold SD Score ¥-.03
Subscapular Skinfold SD Score S k.41 **

*p <0.05 * p<0.01 **p<0.001
As the number of routine-led parenting behavioncsdased, the prevalence of obesity-
promoting dietary and TV viewing habits decreassei(ings of pre-prepared foods,
daily TV viewing, TV in the bedroom), obesity-protve dietary habits increased
(servings of fruit and vegetables), and there wag@ease in central fat (subscapular
skinfold SD score). Consequently, as the numbenoofine-led parenting behaviours
increased, the prevalence of obesity-promoting Wiehes, and risk of obesity,

decreased.

The significant association of servings of fruidaregetables and pre-prepared foods,
but not sweets or carbonated drinks, matches ttierpaof correlations with parenting
strategy for diet (Chapter 7). It was suggested toasumption of carbonated drinks
was not associated with parenting strategy dudddarge number of parents who did
not report any drinks in the diaries, and the absesf fruit juices and other sugary
drinks from analyses. Lack of association of sagsinf sweets was hypothesised to
occur because routine-led parents often allowedesweats, leading to provision of
sweets being less varied between routine-led amihefree parents compared to other
food groups; or because routine-free parents atladveir children to help themselves to
sweet snacks without them knowing, hence might bet able to report their
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consumption accurately. Fruit and vegetables, aredppepared foods, may more
accurately distinguish dietary patterns in this gkem

The significant association of number of routing-lparenting behaviours with
subscapular skinfold SD score but not BMI, waistwinference or triceps skinfold SD
scores, matches the significant association ofpstegation with subscapular skinfold

SD score only, and again suggests the importancentfal fat in particular.

At the same time that prevalence of obesity-prongpohehaviours decreased, there was
an increase in children’s total sleep duration witbreasing number of routine-led
parenting behaviours. Nighttime and total dailyepledurations were positively
correlated with number of routine-led parenting dgburs; daytime nap duration was
negatively correlated, which is consistent with titveory that napping is associated with
lack of regulation and limit-setting by parents &pter 6).

In sum, the inverse association of number of redtéd parenting behaviours with
children’s risk of obesity (via food intake, TV weg, central fat), and positive
association with sleep duration, suggests a cumealaassociation of routine-led
parenting behaviours with both sleep and obessty (See Figure 8.11).

Figure 8.11: Possible Cumulative Effect of Routinded Parenting Behaviours on

Children’s Sleep Duration and Risk of Obesity

Child Nighttime and Total Daily Sleep Duration

Child Risk of Obesity
(Dietary and TV Viewing Patterns, Central Fat)
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Parenting Behaviours and Child Health

Associations between parental regulation and chddlth have been established in
previous studies. Monitoring in general positiveéhfluences child development by

enhancing parental awareness of child locationaatidities, and alerting children that
their parent is concerned, interested in and availto them (Leiferman et al., 2005).
Monitoring is described by Leiferman et al. as & sk parenting practices which

involves attention to where a child is and whaytaee doing, and is reflected in parent-
child interactions and daily routines and actitighe routine-led behaviours identified
in this study match these descriptions. Dishion &Whon (1998) posit that parental
monitoring is a necessary condition for effectivargmting and improved child

outcomes (regarding safety and behaviour of youmigren).

Unpredictability and lack of structure can have ate@ consequences during
development by depriving children of predictable aastained exchanges with people
and their environment, which are crucial for healttevelopment (Bronfenbrenner &
Evans, 2000). Structure, organisation, predictghiand lack of chaos in a household
are reflected in the use of daily routines, whicté & turn associated with improved

outcomes (Evans et al., 2005).

Routines are therefore a component or a refleafgmarental regulation, structure and
lack of chaos in a household. Previous researchftwasd the presence of family
routines to be associated with improved child ontes, including shorter bouts of
respiratory infections (Boyce et al., 1977), soaampetence (Keltner, 1990), and
improved health (Denham, 2003). Households whidmega in daily routines promote
the well-being of all members, and are investethenmaintenance of health over time
(Fiese, 2007): a review by Fiese et al. (2002) kaled that family routines are related
to individual well-being, with preschool childreneibg healthier when there are

predictable routines in the family.

This study expands on literature demonstratingsdtipe role of parental regulation and
household schedules and routines in the well-belmgglth and development of
individuals, including preschool children, by deratrating a positive association of
routine-led behaviours with sleep duration and gatiee association with obesity-

promoting behaviours. It also expands on studiesumh@nting an association of
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parenting behaviours regarding sleep and bedtimi whildren’s sleep, and of
parenting styles with children’s food intake patteand obesity risk (see Chapter 3).

Summary: Role of Parenting in the Childhood Shortegp-Obesity Link

Routine-led parenting behaviours for each domaieefs diet and activity) were

correlated together and with longer sleep, obgsityecting food intake and TV

viewing patterns, and lower body composition SDresadn children. Contrastingly,

routine-free parenting behaviours were correlategether, and with shorter sleep,
obesity-promoting food intake and TV viewing habid greater body composition
SD scores in children. Therefore, parenting stsategay explain some of the

association between children’s short sleep andaisbbesity. There was a cumulative
effect of routine-led parenting behaviours, suchtthan increase in the number of
routine-led behaviours was positively associatetth \&an increase in sleep duration, a
decrease in obesity-promoting diet and activityitsaland a decrease in central fat in

children.

This section has addressed primary aim two, andshggested that parenting may
mediate the short sleep-obesity relationship inngoghildren. Based on the results
presented in this chapter, the literature revieime@dhapters 2 and 3, and building upon
Models A and D (Chapters 6 and 7), | have formdad#odel E, as shown in Figure
8.12. (Note that due to the exploratory and cress$ienal design, associations and
direction of causality cannot be determined.) Miis be expanded on in the remainder

of this chapter, and will be interpreted using aaleationary perspective in Chapter 9.
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Figure 8.12: Model E
Parenting strategy confounds the childhood shoreésp-obesity link, by influencing children’s
sleep, food intake and activities (compared to liaetled parenting, routine-free parenting is
associated with children’s shorter sleep and greaisk of obesity, via obesity-promoting food
intake and activities).

Variation in Parenting Strategies

This section of the chapter will explore causes emdelates of the different parenting
strategies which are hypothesised to contributeéh® childhood sleep-obesity link.
Specifically, this section will a) describe ethraod SES variation in the parenting
strategies identified, b) explore explanations $3&S variation in parenting strategies,

and c) discuss parenting culture.

Ethnic Variation in Parenting Strategy

The proportion of BME children in this sample (13%as small compared to white
British children, preventing statistical comparisan parenting strategies for sleep and
activities, and there was no significant differenice parenting strategy for diet.
However, there were differences in frequencies arepting strategies with ethnicity

which could be explored in further studies (seel@ &hl5).
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Table 8.15: Frequencies of Routine-Led Parenting &itegies with Ethnicity

White British BME
Parenting Strategy (n=95) (n=14)
Parenting Strategy for Sleep (% routine-led) 78 57
Parenting Strategy for Diet (% routine-led) 61 39
Parenting Strategy for Activities (% routine-led) 34 64

White British families were more likely than BMEnfalies to be routine-led for sleep
and diet, but this was reversed for activities.sTpattern may reflect variation in
attitudes towards activities, with white Britishrpats being less regulatory regarding
activities compared to sleep and diet, and BME liasmibeing more regulatory of
activities. Alternatively, this may be an artefaftthe small sample of BME families.
Additionally, significantly more BME children liveéh deprived areas compared to
affluent areas, meaning that ethnic variation ireping strategy may be confounded
by SES. Further research is needed with greatebarsrof non-white British families,
and with specific ethnic groups (rather than a coedb BME group), in order to
examine ethnic variation in parenting styles, assbaiated variation in children’s sleep
and health. Associations of parenting strategieth wthnicity may help to explain
ethnic disparities in sleep and obesity.

SES Variation in Parenting Strategy
SES was significantly associated with parentingtsgies for sleep, diet and activities:
for each domain, routine-led parenting was morejueat in affluent areas, whilst

routine-free parenting was more frequent in depriaeas (see Table 8.16).

Table 8.16: Frequencies of Routine-Led Parenting &itegies with SES

Affluent | Deprived
Parenting Strategy (n=49) (n=60)
Parenting Strategy for Sleep (% routine-led) 88 66
Parenting Strategy for Diet (% routine-led) 80 41
Parenting Strategy for Activities (% routine-led) 06 31

Since parenting strategy was associated with @nldr sleep and risk of obesity
(above), this suggests a pathway through whichnpiage strategy may mediate the

278



Chapter 8: Mechanisms

observed association of SES with children’s sléepd intake and TV viewing habits

(see Chapters 6 and 7) (see Figure 8.13).

Figure 8.13: Possible Mediating Role of Parentingt&tegy in the Associations of SES with
Children’s Sleep and Obesity Risk
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The association of parenting strategy with SES eapaon Bornstein et al.’s (2003)

suggestion that the influence of SES on parentelgets and behaviours can cause an

affect of parenting on child development. It alsdlds on Van Cauter & Spiegel’s

(1999) hypothesis that sleep mediates the reldtipnsetween SES and health (see

Chapter 3), by suggesting that SES variation i lobildren’s sleep and health may be

explained by parenting strategy (see Figure 8.14).

Figure 8.14: Possible Mediating Effect of ParentingStrategy in the Association of SES
with Children’s Sleep and Health

SES

Sleep Chronic
Sufficiency Health
and Quality Conditions

Parenting
Strategy
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Explanations for SES Variation in Parenting Stratgyg

Little is known about which specific features of SEBfluence which specific aspects of
parenting (Bornstein et al., 2003). There are abemof components of SES which
could explain the observed variation in parentitrgtegies in this sample, including
household income and crowding, parental educatioth @nployment, and family

composition, which varied between the deprived &fildent groups (see Chapter 5).

Maternal care is dependent on the amount and gudléconomic resources; hence low
SES and associated limited budget and resourcealtesirparenting behaviours (Wilson
et al., 1995). The reduced household income andoeumf rooms per person in the
house for families in deprived compared to affluargas in this sample may therefore
have affected parents’ ability to maintain routlad-strategies. Sleep environment, food
availability and activity options may be limitedttvilower income, which would impact
on parents’ behaviours and practices. For exantgdk, of space may have prevented
children from sleeping in their own room, makingshg with parents or falling asleep
on the sofa at night more likely; and lack of spat@y have prevented children from

eating meals at a kitchen or dining room table.

There was variation in education level with SESteR&s in deprived areas were less
well educated, which may have influenced their kieolge of healthy children’s sleep,
diets and lifestyles, and their parenting behadoulr a review of SES and parenting,
Bornstein et al. (2003) found that maternal edocatvas the most robust individual
socio-demographic predictor of mothers’ parentimdpdviours. In African American
families, direct relationships of maternal eduaatiwith competence and skill at
parenting (Wilson et al., 1995) and child-centreaepting behaviours (Bluestone &
Tamis-LeMonda, 1999) have been observed. Regapdirenting behaviours for sleep,
Hale et al. (2009) reported low maternal educatmbe associated with decreased use
of regular bedtimes and routines in 3-year-old Aopar children, in particular

interactive bedtime routines.

Maternal care is influenced by support from othdulahousehold members, who can

provide help with childcare and household dutiesreby increasing maternal parenting
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and child-rearing behaviours (Wilson et al., 1999gnce being in a single parent
household (which was more frequent in deprived reaay have limited parents’
ability to maintain routine-led strategies, whisstpport from other parents (which was
more common for affluent families) may have rendereutine-led behaviours more
likely. Consistent with this hypothesis, Hale efsa2009) study found that single-
mother families were less likely to engage in reglledtime routines compared to
those with a social or biological father presertiefe was no variation in number of
siblings between children in affluent and depriveeg@as, suggesting that competing
demands from siblings did not influence SES vasiain parenting behaviours in this

sample.

Employment rates were greater for parents livingaifiuent compared to deprived
areas. The demands of work schedules could resffmtts to maintain regularity and
routines; alternatively, the presence of work sciesl may provide structure and
schedules, thereby being an optimal environmentrdotine-led behaviours. Future
research could examine associations of parentalogmpent with parenting behaviours;
in particular, differentiating between standard amwhstandard work schedules, since
research has demonstrated negative effects fodrehil of nonstandard maternal

schedules in particular (Joshi & Bogen, 2007).

Mean maternal age was greater for families in afftucompared to deprived areas in
this sample, hence possible age-related variatioparenting strategies may explain
some of the variation in parenting strategies \BHS. Ragozin et al. (1982) found age-
related differences in parenting, with mothers’ dgeng significantly positively related

to time commitment to parenting and more optimateping behaviour. Perhaps
younger mothers in this study (in deprived areasewnore likely to adopt routine-free
strategies, and older mothers (in affluent areaaewnore likely to adopt routine-led

strategies, due to differential time and effortidated to parenting.

Further research should investigate variation irepiéng strategies with specifically
household crowding and income, family compositiparental education, employment,
and maternal age. Examination of the determinahigacenting for both affluent and
deprived SES groups could aid understanding ofdbers that contribute to different

parenting strategies and associated children’sheal
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Parenting Culture

Although aspects of deprived households such asdoeme, household crowding and
lack of social support may limit parents’ abilitg tnaintain routine-led strategies,
parents who described routine-free behavioursisagample did not identify barriers to
other, more desirable strategies: rather, theynddd to be routine-free. There was
variation in expectations between parents employmgine-led versus routine-free
strategies, with each believing their approach ¢oppeferable, which reflects their

different ‘parenting cultures’.

Cultural variation in parenting strategies, andasgsociation with parenting behaviours
and child development, has previously been repo&eger et al. (1996) described how
Dutch parenting is organised around “the three @sihslated as rest, regularity and
cleanliness), and is fundamentally different to Aicen parenting. The authors
hypothesised that these cultural differences wepeessed in parents’ daily caretaking
behaviours, which may have developmental conse@sefmr children (specifically
sleep duration, which was longer for Dutch compaoe@merican children).

The study of cultural issues impacting on childsedévelopment, including sleep, is a
relatively new field in paediatrics (Owens, 200@hilst cross-country comparisons of
parenting and children’s sleep culture (such aseBugt al., 1996) are scarce,
comparisons of cultural issues associated withrpiigag and sleep within one country or
by one discipline are even more so (Jenni & O’Con@605). This study suggests that
diverse parenting cultures exist within one geogm@am@rea, and systematic study of
parenting and the issues impacting on parentingtegites is needed. Although
parenting culture and the sociology and psycholofyparenting are not the focus of

this study, some key areas are outlined below wigghire further study.

a) Parenting Role
Between routine-led and routine-free parents tlvesis variation in consideration of
what the parental role entails. Parents who wenéine-led believed that their role as

parents required them to regulate their children:
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“I [mum] think it's important to have rules, so dtiren don’t rule the roost.{ID 97)
“Children need restrictions to follow when theygeowing up. So routine is
important... Children can’t argue with parents or redkeir own decisions. Parents

control children, not the other way aroundID 36)

Routine-led parents believed that regulation andime were integral to the optimal
development of children:
“Children are ‘you’. Parents mould children into whthey are, with routines and
things.” (ID 68)

Contrastingly, routine-free parents did not thihkttthey were required to regulate their
children’s sleep, food intake or activities, andytttonsidered a hands-off approach to
parenting to be suitable:
“It's nothing to do with the parenting, if a childoesn’t want to sleep, then it won't
sleep.”(ID 44)

Others further believed that parents should allbidoen to dictate the household, and
actively promoted child self-governance and goveceaf their parents:
“Parents owe their life to their children; you shid do things around them; that's why
you've had children.(ID 54)

b) Household Structure versus Chaos

The use or lack of routines in parenting refledtesl level of structure versus chaos in
households. In chaotic (routine-free, mainly degualv households, where routines,
consistency and regulation were not part of dafly for parents, then they did not
approach parenting this way. Contrastingly, routete parents found their approach to
parenting to be a natural and integral componeminodverall structured and regulated
household:

“I [mum] have 6 children but our house is reallyigtiand really calm because
everyone has enough sleep and they have littlenesiind they all have their place
and it all fits together like a little jigsaw.(1D 91)
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Hence specific routine-led behaviours (such asingettegular bedtimes, limiting
children’s access to food, restricting TV) are pafrta wider family context where
structure and routine are the norm. Routine-fre@abi@urs reflect a wider context of
chaos and lack of structure in the household. Ehionfounded by SES, since lower
SES parents (more frequently routine-free) progeeerally more chaotic, disorganised
and unstructured environments than do higher SE8&nfsa(more frequently routine-
led) (Bornstein et al., 2003).

c) Expectations for Child Regulation

As the above discussion demonstrates, routine-rénps expected their children’s
sleep, diet and activities to be consistent andleégd, and expected to take a role in
achieving this. Routine-free parents did not expegulation and consistency in their
children’s lifestyle, instead enabling childrenlte self-governing, particularly to sleep
when and where they wanted, eat what they wantetipadertake what activities they

wanted.

Milan et al. (2007) similarly described culturalriion in parental expectations and
values regarding child regulation, and the impattttos variation on children’s

lifestyles. They proposed that where child regalatis a desirable trait, routines and
consistency are maintained to enable children twine well regulated; where being
well-regulated is less of a priority, routines amhsistency do not play a prominent role

in lifestyles.

Some routine-led parents expected children to becoalependent in their regulation,
particularly regulation of sleep (see Chapters @ af). Expectations for child

independence in sleep and sleep regulation haweopsdy been described in Western
societies, where parents commonly encourage chiltresleep alone and use bedtime
routines to facilitate independent sleep (Moretliak, 1992). In Germany, parental
expectations for young children to initiate and mh@n sleep without their presence
reflect parents’ desires to raise children who aedf-reliant (Valetin, 2005).

Alternatively, where regulation and independeneerat prioritised, bedtime and sleep
routines are not as prominent; for example, Itathildren engage in adult activities

and fall asleep in the evening when they are tieglder than at scheduled times, since
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participation in family events is prioritised ovexgulation of sleep (Ottaviano et al.,
1996). Thus children’s sleep patterns and theiulegmn respond to wider cultural
values, including the value placed on independemtk self-regulation, and idealized

family structures and behaviours (Jenni & O’Conra@0Q5).

d) “Inheritance” of Strategies

Parenting behaviours and strategies for parentsisrsample were learned from family
members (particularly parents) and sometimes feeWhether they were routine-led or
routine-free, parents commonly described that thdywhat was familiar to them based
upon their own experiences of growing up:

“I'm [mum] stricter...because that's the way my paiewere with me.(ID 39)

This is consistent with the intergenerational traission of parenting, whereby an
earlier generation psychologically influences p&ren attitudes and behaviours of
future generations (Van Ljzendoorn, 1992). Evidesgggests that some transmission
of parenting behaviours may also be genetic; fangde, Perusse et al. (1994) studied
adult twins, and reported heritability in parentibghaviours (specifically care and

overprotection).

Whilst there was transmission of routines, conasgeand limit-setting in routine-led
parents, these were not transmitted in routinefmealies. A shift in parenting culture,
from routine-led to routine-free, was identified bpe mother, who considered her
routine-led approach to parenting to be out of itash
“I [mum] think I'm old-fashioned in having a rout& | think it is old-fashioned now to
have a routine. | see children who don’t have sedltimes, bedtimes, watch TV to go
to bed, fall asleep on the sofgID 96)

The positive association of routine-led compared rooitine-free parenting with
children’s sleep and health suggests that thesenateequally viable parenting
strategies. Perhaps a routine-led approach to fiegemand transmission of routine-led
behaviours, has been lost in routine-free familiesulting in a shift away from routines
and regulation of children by parents, towards latckoutines, inconsistency and child-

governance. The conditions under which parentingptstransmitted across generations
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are poorly understood (Belsky et al., 2009). Thggssted shift in parenting culture
from routine-led to routine-free has occurred iprikeed areas more than affluent areas:
perhaps this is due to the increased chaos anskssgerienced by families in lower
SES groups, and the lack of support available wetoSES parents (Bornstein et al.,
2003). Shifts in parenting strategy may be partigsult of the advent of electronics and
particularly the TV in recent decades, which hasrat the social context of the family,

including parent-child relationships (Bumpass, 1990

Study of the historical sociology of parenting abukéxpand on some of these
highlighted issues, furthering understanding ofatarm in parenting strategies and the
impact on children’s sleep, risk of obesity, anditlassociation. In particular, further
research could examine psychological aspects ofnpiag and historical shifts in
parenting strategies and their association withdodm’s health; and impact of the wider
contributors to parenting strategy (such as teawgioal innovation).

Summary: Variation in Parenting Strategies

Parents in affluent areas were significantly mdeely to be routine-led, whilst routine-
free parenting was more prevalent in deprived ar®asiation in parenting strategy
may confound the relationship of SES with childeersleep and health. Family
composition, resources, parental education andrnatage may explain some of the
SES variation in parenting. Individual parentindvé@aours are part of a wider context
of ‘parenting culture’ which differs between rowdited and routine-free parents; this
includes consideration of what the parenting relguires, household structure versus
chaos, and expectations for child regulation. geerational transmission of routines,
regulation and consistency in routine-led but woitine-free families may contribute to

variation in parenting strategies.

Further examination of the contributors and deteamis of different parenting
strategies could improve understanding of variationchildren’s health, and the
influence of parenting. Research could examineatian in parenting attitudes and
practices across different ethnic groups and wiHS Sactors (including household

income and crowding, family composition, parentdb@&tion, employment and age);
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the psychology and historical sociology of paregitiand the intergenerational and
cultural transmission of diverse parenting straegi

Based on the results presented in this thesisddlitian to the literature reviewed in
Chapters 2 and 3, | have formulated the Parentafd@oding Hypothesis, as shown in
Figure 8.15.

Figure 8.15: Parental Confounding Hypothesis

Parenting strategy confounds the sleep-obesity lik young children, by influencing
children’s sleep, food intake and activities (compd to routine-led parenting, routine-free
parenting is associated with children’s shorter sfgand increased risk of obesity, via obesity-
promoting food intake and activities).

Parenting mediates the association between SES ahnitiren’s health (higher SES
parents are more likely to be routine-led, and law8ES parents are more likely to be routine-
free; children in lower SES groups are at greatask for short sleep and obesity compared to
those in higher SES groups).

Chapter 8 Summary: Mechanisms Linking Children’s Slort Sleep and
Obesity

This chapter addressed primary aim one by examipwgsible mechanisms linking
children’s short sleep with risk of obesity, vieediand activity behaviours. Potential
mediating and confounding pathways identified, Wwhrequire further research, are
appetite and obesity-promoting food intake, dadgd distribution (particularly timing
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of the evening meal), and particularly evening Twing. Based on the results
presented in this thesis and the literature revieineChapters 2 and 3, | generated the

Behavioural Mechanisms Hypothesis.

The chapter then addressed primary aim two, arskpted how parenting strategy may
confound the link between children’s sleep and o§lobesity. Routine-led parenting
strategies were positively associated with childresheep duration, obesity-protective
dietary and TV viewing patterns, and lower body position SD scores; routine-free
parenting strategies were associated with shotespsduration, obesity-promoting
dietary and TV viewing patterns, and greater cénfiah in children. Routine-led
parenting was more prevalent in affluent areas, rautine-free parenting was more
prevalent in deprived areas. Based on the resu#isepted in this thesis and the
literature reviewed in Chapters 2 and 3, | gendratiee Parental Confounding
Hypothesis.

Primary aim three was addressed throughout thetehapsuggested that individual
parenting behaviours are part of a wider contexipafenting culture’ which differs
between routine-led and routine-free parents, dholy expectations for their children’s

regulation and their role as parents.

The following chapter will draw together and dissuthe results and hypotheses
presented in Chapters 6-8, and will apply an evahatry perspective. It will discuss the
wider implications of the study findings, its effeeness at meeting the research aims,

and the relevance for future research and policy.
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Chapter 9: Summary of Findings, an
Evolutionary Perspective, and Concluding
Thoughts

This chapter will summarise and discuss the mainlystfindings. The hypotheses
proposed will be interpreted using an evolutionargdicine perspective, since this
approach may help to explain the existence of tlpgsed mechanisms linking short
sleep with obesity. Limitations in the study wik loutlined, and conclusions will be

drawn.

Summary of Research Findings

This exploratory study examined behavioural medrasi posited to explain the link
between short sleep and obesity in preschool @nldin particular mediation by
obesity-promoting behaviours, and confounding lnepting). It considered variation in
sleep and behaviour in relation to ethnicity andSSBnd wider social and cultural

attitudes and values.

There were some associations of children’s slegp dietary and activity behaviours,
which may mediate the short sleep-obesity link,particular appetite and obesity-
promoting food intake. Behavioural factors whichrevproposed to be associated with
both short sleep and obesity, and to confound tiedationship, were consumption of
carbonated drinks, distribution of food through ttay (particularly evening food

intake), and TV viewing in the evening.

Regarding parenting, for each domain (sleep, diet activity), two main parenting
strategies were identified, which were termed rested (based on regulation and
routine) and routine-free (less structured, andetbasn child-governance). These

parenting strategies were associated with childrenitcomes (sleep, food intake and
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TV viewing), suggesting a potential confoundingeralf parenting in the short sleep-
obesity link. Parenting strategy varied with SEQufine-led parenting was associated
with higher SES, and routine-free parenting wasa@ated with lower SES), indicating
a mediating role of parenting in the relationshifs&S with children’s health.

Based on these study findings and the literatureewneed, | have proposed two
hypotheses: the Behavioural Mechanisms Hypothesis the Parental Confounding
Hypothesis (shown in Figures 8.6 and 8.15).

Figure 8.6: Behavioural Mechanisms Hypothesis:

Figure 8.15: Parental Confounding Hypothesis:

}
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These hypotheses directly answer the primary aintki® study. In analysing the data
and formulating these hypotheses, the secondaryg waiere addressed. How the aims

were addressed, and the main findings, are sumadansTable 9.1.

Table 9.1: Research Aims, How they were Addressed@ Summary of Main Findings

How the Aim was Addressed
Aim & Main Findings
Explore potential behavioural
mechanisms linking short sleep and Behavioural Mechanisms Hypothesis:
obesity in preschool children, Dietary and activity behaviours are
Primary | particularly obesity-promoting proposed to mediate and confound the
Aim One | dietary and activity behaviours short sleep-obesity link.
Explore the potential role of Parental Confounding Hypothesis:
Primary | parenting in the childhood sleep- | Parenting strategy is proposed to
Aim Two | obesity link confound the sleep-obesity relationship.
Parental Confounding Hypothesis:
Parenting strategy and children’s sleep
Consider ethnicity and SES, and theand obesity risk vary with SES.
Primary | wider impact of social and cultural | Wider social attitudes and values
Aim attitudes and values in relation to thenfluence parenting attitudes, practices
Three childhood sleep-obesity link and strategies.
Sleep duration over 5 nights was used in
analyses.
Sleep duration was measured using an
actigraphy-validated method of parent-
report.
Significant differences were found
Improve on sleep measures used to between week and weekend sleep-wake
examine the sleep-obesity patterns; this was accounted for by
relationship, particularly to assess | using weighted means. There was no
sleep over a longer period (rather | significant variation in children’s
than a single night or parent-report| behaviours according to daylength or
of a typical night); assess variability timing of nursery session.
in sleep duration (including Nighttime, daytime and total daily sleep
week/weekend day and seasonal | durations were examined separately;
Secondary variation); and include naps in total daily sleep duration only was
Aim One | addition to nighttime sleep associated with body composition.
Examine waist circumference and | BMI, waist circumference and
skinfold thickness in addition to BMI,subscapular and triceps skinfold
to add to the growing body of thicknesses were measured; the mos
literature examining relationships | direct measure of central adiposity only
Secondary between sleep and more direct (subscapular skinfold thickness) was
Aim Two | measures of central adiposity associated with sleep duration.
A detailed description of sleep patterns
over 4 days/5 nights was obtained in 91
3-year-old children. Total daily sleep
Conduct a detailed investigation intowas shorter in comparison to referenge
Secondary sleep in a sample of preschool data, perhaps due to relatively short and
Aim children, to add to the limited infrequent napping in the absence of
Three literature regarding children’s sleep| longer nighttime sleep.
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Daytime, nighttime and combined total daily sleeprations were analysed
individually; the results suggest that napping campensate for short nighttime sleep,
and that the total amount of sleep across the dather than its composition
(consolidated nighttime or combined nighttime amgtone sleep), is associated with
body composition. Perhaps napping is beneficianreliorating the negative effects of
short nighttime sleep. Despite the potential bésefiapping was negatively perceived
by many parents in this sample, and was generafigaated with lack of limit-setting
and a laissez-faire attitude in parents. Consetyamdpping was infrequent and short
in this sample, and total daily sleep duration slasrt, compared to reference data.

Subscapular skinfold thickness was more consigtastsociated with variables in this
study than was BMI, waist circumference and tricekisfold thickness. For example,
subscapular skinfold thickness only was associaiéid total daily sleep duration, and
with number of routine-led parenting behavioursbsapular skinfold thickness was
the most direct measure of central fat used in ghisly, and so this pattern of results
suggests the importance of central fat in partigweich is significant since central fat

is more closely correlated with health outcomes tkayeneral fat.

In accordance with the study design, a non-randampging strategy was used. Whilst
this was appropriate for this exploratory study,d aenabled the generation of
hypotheses, it restricts generalisability of thents identified in this study to the
general population. The study was conducted irctmext of a socio-demographically
diverse area of North-East England, experiencingWasternised, obesogenic
environment and a relatively high proportion of IGES families. In order for the
findings and hypotheses to be considered more gksarle to the whole population,
future research should test the hypotheses in rlaegel appropriately sampled
nationally-representative samples, in different yagpons, using more rigorous

statistical techniques.
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Study Findings: An Evolutionary Perspective

As described in Chapters 1 and 3, evolutionary oieediis an insightful perspective

from which to approach health research, which feslapplied to the study of obesity,
and may be a novel and effective way in which tprapch the sleep-obesity link. This
section of the chapter will interpret the hypotlsegeoposed in this study using an
evolutionary medicine perspective. The contexthef tesearch is important: this study
took place in North-East England, in a Westernigegbulation experiencing an

obesogenic environment (an environment which presidiigher energy consumption

than energy expenditure).

Behavioural Mechanisms Hypothesis: An EvolutionaryPerspective
The Behavioural Mechanisms Hypothesis proposes shatt sleep and obesity are
related via obesity-promoting dietary and activitghaviours; these behaviours are

either mediators or confounders of the sleep-opési.

Specific mediating factors which are proposed iis thypothesis are appetite and
obesity-promoting food intake. Evolutionary mode#s explain why short sleep alters
appetite and food intake. From an evolutionary pecsve, it is adaptive for risky

conditions (threat from predators, restricted fautdke) to result in both sleep loss and
increased appetite, in order to maximise activityeptial and energy intake. Thus it is
logical that short sleep should co-occur with iased motivation to eat, including

increased appetite and food intake. Indeed, in moaeodels, periods of starvation
resulted in increased vigilance and sleep lossuomnably to increase foraging time and
food finding (Penev, 2007, see Chapter 2). Thikitig of short sleep with appetite and
food intake is now maladaptive in contemporary Westconditions, in which short

sleep is able to occur in conditions of plentifobdl rather than food restriction. Thus in
industrialised societies, short sleep, via resgliimcrease in appetite and food intake,

can lead to weight gain and obesity.

A proposed confounding factor in the Behaviouralchenisms Hypothesis is evening
TV viewing. In evolutionary terms, TV viewing in éhevening is discordant with

conditions optimal for children’s sleep and healtingight. Sleep evolved to occur in
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dark periods, with activity occurring in daylighenmods. Artificial light has disrupted
these natural sleep regulatory mechanisms. Ligim fthe TV is particularly disruptive:
melatonin (a sleep-promoting hormone) is supprebgdualue light especially, which is
emitted by TV screens (see Chapter 3). Hence egelght and TV viewing in
particular is discordant with sleep biology, anads to sleep disruption.

Furthermore, being sedentary is a novel conditiorevolutionary terms; hence TV
viewing, as a sedentary activity, is discordanthwaptimal conditions for children’s
health and development; particularly when this mupted with abundant food
availability. It is also evolutionarily novel andsdordant for short sleep and sedentary
activity to co-occur: in the rodent model mentionabove, sleep loss resulted in
increased vigilance and presumably foraging, meptivat short sleep is adapted to

result in increased, rather than decreased, actexels.

In sum, dietary and activity behaviours which areppsed to mediate or confound the
sleep-obesity relationship according to the Behadb Mechanisms Hypothesis are
discordant with conditions for optimal health arelelopment in children. Behaviours
which were designed to be associated with shoepsle order to increase health and
survival, are now discordant with modern ecologioanhditions. Children’s biology is
adapted to conditions of increased physical agtiaitd restricted food availability;
matching of sleep patterns to light-dark cycles] aoupling of sleep with appetite, to
drive food intake in conditions of risk. In modendustrialised societies, with increased
sedentary activity, abundance of obesity-promotiogds, and artificial light and
electronics, it is now maladaptive for these bebans to be associated with sleep.
Hence behaviours associated with short sleep,adsié optimising survival potential,

now contribute to weight gain and obesity.

Parental Confounding Hypothesis: An Evolutionary Pespective

The Parental Confounding Hypothesis proposes twanting strategy impacts on both
children’s sleep and risk of obesity, and therebyfounds the short sleep-obesity
relationship. Children of routine-led parents hamhger sleep, relatively obesity-
protective dietary and activity behaviours, and dovbody composition SD scores;
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whist children of routine-free parents had shodieep, relatively obesity-promoting

dietary and activity behaviours, and greater boolypgosition SD scores. This implies
that parenting and the types of strategies undemtdly parents in the care of their
children are important for children’s health andvelepment, and that routine-led

compared to routine-free parenting is more optifoakthildren’s health. This influence

of parenting can be understood by applying the @d&ance Hypothesis (see Chapter
3).

Parenting Strategy and Children’s Sleep: An Evolatiary Perspective

Chapter 3 described the change in sleep pattethimyigh evolution, and compared
sleep in contemporary Western societies to andédstnamans and non-industrialised
societies. This model can explain Hypothesis A Wwhicas proposed at the end of
Chapter 6: that children’s sleep is influenced larepting strategy; specifically,
children of routine-led parents have longer sleempmared to those of routine-free

parents.

The uncoupling of sleep from ecological and envinental cues through evolution, and
the resultant change in sleep patterns, demonstaakess of regulation of sleep. Sleep
for ancestral humans, as in non-industrialised es®s today, was regulated by
environmental cues and light-dark cycles. Couplétth whe cultural acceptability and

expectation of unbounded sleep throughout the dhig led to adequate sleep
opportunity throughout the day and night (WorthmaMelby, 2002).

In industrialised societies, sleep is no longettrided and regulated in this way.
Environmental cues for sleep-activity patterns hlaen uncoupled from and no longer
regulate sleep patterns, whilst expectations fdy dativity have increased, resulting in

limitations in sleep opportunity. If left uncheckehe result is sleep loss.

In order to prevent sleep loss from occurring, emdnsure adequate sleep in this novel
evolutionary environment, sleep must be regulatgdsbme other mechanism; for
preschool children, parents can perform this fumctSleep opportunities are bounded

and restricted: parents who are able to regulaie thildren’s sleep to be initiated at an
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appropriate time and maintained throughout the ecenighttime period enable their
children to fulfil their sleep potential in thesestricted periods.

This is summarised in Figure 9.1, which explains #ssociations of routine-led and
routine-free parenting with children’s sleep. SttaA depicts ancestral conditions
resulting in adequate sleep opportunity. In modmnditions, children whose parents
are routine-free follow Strand B: sleep is un-re¢ed, and relatively short in duration.
Children whose parents are routine-led follow Siré&h routine-led behaviours in this
study were analogous with behaviours to maximiseskefficiency and sleep potential
in restricted, pre-defined periods. Adhering toulag and appropriately early bedtimes
ensures that children can maximise their opporgufot sleep at night. By cueing
children that the sleep period is about to stagular and relaxing bedtime routines
help to prepare children to fall asleep at thet sththe sleep period thus minimising the
sleep onset period. Consistently putting childrerbéd in a quiet environment alone
and maintaining this sleep location throughout nirght promotes efficient sleep and
prevents the development of unsustainable sleepcias®ns which could prevent
children from sleeping efficiently on their own. U parents who regulate sleep and
promote routines at bedtime enable their childrenobtain sufficient sleep in
industrialised conditions, by replacing environna¢rdleep regulation with their own

regulation.

These different strands have significance for cbitts health. Children whose sleep is
unregulated and insufficient (Strand B, routineefparenting) have greater discordance
between their biological sleep need and the résttisleep which they are able to
achieve under industrialised conditions. This letmdgegative health consequences of
short sleep. Contrastingly, children whose sleepegulated and sufficient (Strand C,
routine-led parenting) achieve sleep amounts wiahne closely match those of their
physiological needs and expectations, based ontadap to non-industrialised
conditions and environmentally-regulated sleep gpatt Consequently, they are

protected from sleep-related ill-health.

Figure 9.1 can answer the question posed by Jen@ @onnor (2005) (outlined in
Chapter 3), regarding the goodness of fit betwdegldren’s biological sleep needs and

their culturally normative bedtime practices:
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“Are the cultural standards provided by our own mbg optimal for the

development of our childré (p. 214)

| answer, on the basis of this thesis, that thepsigractices provided by routine-led
parents enable optimal development for childrenilsivhhe practices of routine-free
parents do not enable optimal development for obildChildren of routine-led parents
have sleep patterns which suit their biologicaldheghereas children of routine-free
parents have sleep patterns which do not matcle thpmal for their biological needs:
this supports the suggestion by Fleming (2010) shetp-related problems arise when

children are made to sleep in ways which do notmdteir biological need.
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Figure 9.1: A Model for the Regulation of Children’s Sleep and Sleep Sufficiency
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Parental Regulation of Sleep in Recent History

There is some documentation of change in generadiaop and attitudes towards
regulation of children’s sleep through recent Aroani history (see Stearns et al., 1996).
In the nineteenth century, children’s sleep wasswm@red to be self-regulating,
requiring no medical or parental attention. From #arly twentieth century, there was
increasing awareness of the importance of sleepdalth promotion. An increase in the
amount of sleep children required was claimed; mtateresponsibility for adequate
children’s sleep increased, and an impulse to imp@&gular schedules developed.
Growing cultural desirability for independence awdf-control in children contributed
to heightened concern with the regulation of cleitds sleep in Western culture (Jenni
& O’Connor, 2005). Regularisation was particulavigible in the 1920s and 1930s,
when both child experts (such as psychologists) owlular media (such as family
magazines) recommended rigid nighttime and nappstetedules for all children.
Regularity was desirable for children themselvesl also attractive to parents, since it
provided them predictability and more time to thelmss. This was especially
important with the increasing opportunities and deds for parents (particularly
mothers) to socialise in the evening, and with deeline in live-in grandparents and
maids. Later in the twentieth century, the rigidityschedules relaxed so that there was
flexibility according to individual sleep need afamily preference; but the idea of

some scheduling persisted (Stearns et al., 1996).

This study suggests that variation in parents’ eomg with the regulation of children’s
sleep exists in the study population today, andssociated with the achievement of
adequate sleep by children. Routine-free parentStatkton-on-Tees adopt attitudes
more in line with the nineteenth century Americatitede of sleep requiring no
parental regulation. The attitude of routine-ledrgpds is more in line with the
twentieth-century concern with regulation of chddis sleep. Perhaps routine-free
parents have experienced a reversal of generaloopeway from the regulation of
children’s sleep, and back to the expectation ¢hédtren’s sleep is self-regulating and
does not require parental attention. This suppibesshift in parenting strategies and
loss of transmission of routine-led parenting psmmb in Chapter 8. Again, the
historical sociology of parenting is not a focustlws study, and may be a worthy area

for future research.
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Parenting Strategy and Children’s Risk of Obesitgvolutionary Perspective

Chapter 3 described changes in diet and activityepes through evolution, and

compared diet and activity, and resulting obesigk,rin contemporary Western

societies versus ancestral humans and non-indis#dasocieties. This model can
explain Hypothesis D which was proposed at the eh@hapter 7: that parenting

strategy impacts children’s risk of obesity, vialadten's food intake and activities;

specifically, children of routine-free parents atea greater risk of obesity compared to
children of routine-led parents.

For ancestral humans, and in non-industrialisedieies today, environmental
regulation, including the types and quantities @dds available in combination with
relatively high physical activity demands, ensutbdt risk of obesity was low. In
contemporary industrialised societies, diet and/iigipatterns have become uncoupled
from physical environmental regulation; the incee@s food availability, development
of food preparation and storage methods, travelttecithology, and the development of
work and school schedules, have led to an undengioi environmental regulation on
diet and activity. Children are able to be lessstally active and more sedentary, in an
environment in which food, including obesity-promngt food, is readily available. If
left unregulated, the result of this change in faothke and energy expenditure is

increased risk of weight gain and obesity.

In order to prevent energy imbalance and increassd of obesity in this novel
evolutionary environment, diet and activity must begulated by some other
mechanism; for preschool children, parents canoparfthis function. Parents who
regulate their children’s diets and activity levedgjulate the balance between energy

intake and expenditure, enabling obesity risk toai low.

This is summarised in Figure 9.2, which explains #ssociations of routine-led and
routine-free parenting with children’s risk of oligsAncestral conditions, resulting in

low risk of obesity, are depicted in Strand A. @héin whose parents are routine-free
follow Strand B: their food intake and activity kg are unregulated, leading to an

imbalance between energy intake and expendituigk,aanincrease in risk of obesity.
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Children whose parents are routine-led follow Sir&h routine-led behaviours in this
study were analogous with behaviours to regulatklreim’s food intake and activity,

and maintain an appropriate balance between engigke and expenditure. By
restricting certain foods (particularly foods high fat, sugar and calories) and
regulating mealtimes, parents are able to monitar r@gulate their children’s energy
intake. Limiting TV viewing and promoting child-ceaed activities enable parents to

regulate energy expenditure.

The discordance between children’s biology and othygical expectations (based on
an ancestral environment of high physical actiaityl limited food availability), and the
food intake and activity levels which children expace in contemporary industrialised
conditions, is reduced in children whose parenésrautine-led compared to routine-
free. Routine-led parenting mirrors or mimics tregulation which was previously

performed by the environment, enabling childrersk of obesity to remain low.
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Discordance and the Role of Regulation

The models shown in Figures 9.1 and 9.2 propogeldbk of regulation of children’s
sleep, diet and activity (industrialised societieaitine-free parents) results in sleep loss
and energy imbalance (leading to increased riskbafsity). Regulation of children’s
sleep, diet and activity, either ecologically (estc&l humans and non-industrialised
societies) or by parents (industrialised societiestine-led parents) promotes adequate

sleep and energy balance (reducing risk of obesitghildren.

Where ancestral conditions are mimicked (as inimetied parenting), children’s
behaviours are brought in line with their biologinaeds. This is consistent with Eaton
et al.’s (1988) “Palaeolithic Prescription”, whidescribes ways in which to minimise
discordance, bring diet and activity levels in linm@ith biological needs and
expectations, and thereby reduce risk of disease®dern lifestyles. The current study
extends Eaton et al.’s hypothesis to sleep, andjesig that by maximising sleep
opportunity and efficiency, routine-led sleep patsecan be brought in line with
biological needs. Whilst regulation enables adesjg&ep to be achieved, this sleep is
patterned differently to that of ancestral humaRsr ancestral humans, sleep was
segmented and fluid. Given the restricted sleepuppities available in industrialised
societies, consolidated, efficient sleep and masaton of restricted nighttime sleep
opportunities are required for adequate sleep t@dteeved, which in turn requires

routines and regulation (as in routine-led pare)tin

| suggest that for preschool children, parentsadéte to limit discordance and take the
role of the “Palaeolithic Prescription”, by undéiteg routine-led parenting strategies.
Thus the degree of discordance between childremdodical needs and their

environment and experiences is the reason why {agestrategy is associated with
both children’s sleep and risk of obesity, and oanfls their relationship (Parental
Confounding Hypothesis). Routine-led parenting ltssin lesser discordance, and
routine-free parenting results in greater discocdaand conditions less optimal for
children’s health and development. This is depiateldigure 9.3.
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Figure 9.3: Impact of Parenting Strategy on the Disordance between Children’s
Biological Needs and their Environment, and Relatedll-Health

Industrialised Societies

Limited sleep opportunity
Unlimited food availability
Low demands and opportunity for physical activity
Increased opportunity for sedentary acti

Parenting Strategy

Routine-Free Routine-Led

Sleep opportunity maximised
Food intake restricted
Sedentary activity restricted

Physical activity promote

Children’s Health

Sleep loss Energy

imbalance

No sleep loss
(but change in
patterning to
consolidated
and efficient

sleep

Energy
balance

Discordance with biological and

physiological needs

Consistency with biological ant
physiological needs

Risk of sleep-related ill-health

Protection from sleep-related

and obesity ill-health and obesity

Thus | hypothesise that routines and regulatiopdrgnts are necessary components of
healthy children’s lifestyles in industrialised sg. This builds upon the suggestion of
Wake et al. (2007): in finding that low paternahttol was associated with increased
risk of obesity in preschool children, the authpreposed that warm, firm parenting

may partly protect against overweight in the currebhesogenic environment. The
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present study extends their hypothesis to childresieep, and its association with
obesity: routine-led parenting strategies are @bf@otect against sleep loss and obesity

in the current industrialised environment.

The Parental Confounding Hypothesis proposes tlaentng strategy mediates
associations of SES with children’s health, becgqaenting strategy varies with SES.
The evolutionary model shown in Figure 9.3 canmett why lower SES parents are
more likely to be routine-free, whilst higher SE&¢gnts are more likely to be routine-
led; however, it suggests that conditions in higBES families are less discordant with
those optimal for children’s health and developntéan are conditions in lower SES

families.

Summary: Study Findings: An Evolutionary Perspecéiv

Using an evolutionary medicine perspective, thea®eural Mechanisms Hypothesis
and Parental Confounding Hypothesis can be exmlaine the uncoupling of

environmental regulatory mechanisms on childreré&es diet and activities, and

discordance between children’s experiences and theiogical needs. Children’s

health is adversely affected by their evolutioryaribvel environment, in which sleep
loss and obesity-promoting behaviours can co-odeautine-led parents minimise the
discordance between children’s biological needs thed experiences by regulating
their sleep, diet and activity, resulting in adegqusieep and low risk of obesity. The
increased discordance in children of routine-fre@epts results in short sleep and

increased risk of obesity.

Study Limitations

This study was intended to identify trends and therand to generate hypotheses for
future research. There are a number of limitatimherent in the exploratory design.
This design was most appropriate due to the lagkriof knowledge and preconceived
hypotheses regarding the wider context of the stdegsity link; however, it prevents
firm conclusions from being drawn, and limits calgince in the results. It is important

to consider this and other limitations when intetjpg the results.
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Type | and Il Errors and Statistical Power

Absence of specific prior hypotheses and power utaions means that there is
possibility of Type | errors (whereby associatiapgpear to be significant when they are
in fact non-significant). Furthermore, the largenier of statistical tests performed in
this dataset is likely to have increased the riskfatse positive associations. To
minimise this risk, tests were performed only wiaeclear rationale was presented. No
post-hoc power calculations were performed dueottcerns regarding the validity of
this approach for interpreting existing data (Hge& Heisey, 2001). However, the
consistency of trends in the data raises confidemtiee findings: for example, routine-
led behaviours were consistently associated togetivith more optimal health
behaviours for children, and were associated withdffluent group; and routine-free
parenting behaviours were consistently associatagktther, with more obesity-
promoting and less optimal health behaviours faidotn, and with the deprived group;

this consistency increases confidence in the Par@unfounding Hypothesis.

Additionally, qualitative data were able to suppamtl explain the quantitative data, and
the findings were underpinned by previous literatuhis further increases confidence
in the findings. Importantly, the aim of this exg@tory study was to examine different
aspects of the sleep-obesity link, identify trendsd propose hypotheses for future
research: the study design, despite lack of powatrutations, enabled this and was

successful in meeting the research objectives.

The large sample size in this study (n=109) alsoeiases confidence in the results and
in the trends identified. Moreover, this relativédyge sample for an exploratory study
decreased the risk of Type Il errors (whereby aasoas which are significant appear
to be non-significant). However, the relatively dinyfaroportion of overweight and
obese children in the sample (compared to natioatds) may have prevented

associations with body composition from being idesd.
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Methods

The methods selected were appropriate for the stielsign, and incorporated
improvements in methods used in previous studrespdrticular, the assessment of
sleep over 4 days/5 nights enabled a more exteaganhination of children’s sleep,
including week and weekend days, rather than siesfienates of sleep duration as used
in previous studies into the sleep-obesity linkdaidnally, daytime naps in addition to

nighttime sleep were used in sleep duration analyse

Despite the strengths of the method used to asd@lsisen’s sleep duration, there are
natural limitations in parent-report measures. Rareports are naturally subjective
rather than objective. Risk of parents overestingatsleep duration by reporting

bedtime rather than sleep onset time was minimisgdclearly asking parents to

document both the times at which their children gab bed and went to sleep.
Furthermore, the sleep section of the diaries vedislated by actigraphy: parents were
found to accurately report their children’s sleep avake times and daily nap durations
in comparison with actigraphy, which increases i@rfce in the parent-report diaries.
Using actigraphy for all participants would havealeied a more reliable estimate of
sleep duration to be obtained; however, this was pussible with the resources
available for the project, would have lowered m#paition rate (almost 50% of children
whose parents consented to the actigraphy phdse tai comply for the full period),

and was not necessary for the purposes of thioextpry study.

Regarding diet, more thorough examination of foadkele by children (for example
weighing and measuring by parents, or validatedd fgoestionnaires) would have
enabled a more detailed and accurate examinatiomudritional composition of
children’s diets and the role of diet in the sled@sity association. This was not
considered appropriate for this study, due to tdded burden on participants, the
increased time needed for data processing and sasalgnd lack of preconceived
hypotheses regarding dietary components in thepgibesity link. Consumption of
drinks was particularly problematic in this studgme parents did not document any
drinks in the diary at all, and many entries waregguous (such as ‘orange juice’) and
not determinable as fruit juice or cordial, or aga-free versus sugar-sweetened; these
distinctions are important for associations witlesiby and health (Chapter 3). Another

limitation in dietary data was servings of sweessveets were less consistently
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associated with other variables, compared to sgsvof fruit and vegetables and pre-
prepared foods. | proposed that this could be dueudtine-led parents allowing sweet
treats, hence provision of sweets being less vdrgddeen routine-led and routine-free
parents compared to other food groups; or due win®free parents allowing their
children to help themselves to sweet snacks, amentsmtherefore not being able to
report them accurately. The lack of evaluationhef $ize of servings was another major
limitation. However, the focus of the dietary sentof this study was the types of foods
consumed by children, rather than precise nut@di@ontent. The hypotheses generated
in this study regarding food intake (the dietargexgs of the Behavioural Mechanisms
Hypothesis) should be tested in future researchgusnore detailed and validated

dietary assessment methods.

A major limitation in this study was the physicatigity data. The diary was designed
to assess the time which children spent in physical sedentary activities. Although
there was a clear rationale for using parent-repogbsures of activity, there were
concerns regarding inconsistent reporting betwesents, particularly in the types of
activities documented, and so physical activityadaere not used in analyses. This
prevented the exploration of the role of physiaalivaty in the short sleep-obesity link.

Further research should build on the literaturaenggd in Chapter 3 to explore the
mediating or confounding role of physical activikssessment of physical activity
using activity monitors would have enabled the gatien of objective physical activity

data; however, similarly to actigraphy, this wasided due to limited resources, and to

minimise participant burden and maximise the pgdition rate.

Despite limitations in the parent-report metho@réhare some strengths which increase
reliance on the data produced: the diary was pliggor to use in the main study,
parents were given clear and consistent instrust@nhow to complete the diary and
had opportunities to ask questions each day wheyfiked it in, and validation with
actigraphy revealed parents to be accurate regoffée diary method enabled detailed
information to be obtained from each participanth@igh other methods are able to
measure sleep, diet and activity more accurateé/combination of each of these into a
single diary limited the burden for participantadaenabled detailed information to be
obtained for children over a concurrent 4 day/Shheriod. Inclusion of multiple days

and nights was an advantage over single estimateshorter periods; however,

308



Chapter 9: Conclusion

longitudinal measurements over longer time periaududing holidays, are needed, to
more accurately assess patterns and associati@mgdnen’s behaviours. Furthermore,
the frequency, degree, and impact of any variatiochildren’s behaviours in different
households, and in different parenting strategietsvéen caregivers and households,

should be considered in further analyses.

Regarding parents’ attitudes and practices, the-seuoctured interview design enabled
the same topics to be explored with each parti¢jpahilst enabling parents to provide
unanticipated and spontaneous responses. This ppaspaiate for exploring parents’

attitudes and strategies without prior hypotheBlesvever, inherent in this design were
lack of consistency in specific questions asked, e possibility of some aspects of
parenting being neglected. Based on the hypothgeesrated in this study, future
research could use validated parent questionnairggrenting scales to make more
statistically sound comparisons of children’s omes in relation to parenting styles.

Variables

Comparisons were made between participants redrditan nurseries in deprived
versus affluent areas. Detailed information regegdSES was not obtained: using
occupation or income to categorise families int@tgted SES groups would have
enabled more detailed examination of SES variatigparents’ attitudes and children’s

behaviours.

Although controlling for risk factors for obesityé short sleep in statistical analyses
was not crucial in this exploratory study, therewdd be consideration of such potential
confounding factors. Short sleep and obesity risy with gender, SES and ethnicity:
both boys and girls, and affluent and deprived k& were recruited in even numbers
to this study, to prevent the results from beingwgd. The study aimed to recruit
families from diverse ethnic groups: as describeglipusly, this was achieved to the
maximum potential given the inclusion criteria ahd families attending each nursery,

but the great majority of participants were whit&iBh.

Other factors which strongly influence obesity riskchildren include parental obesity,

birthweight, and breastfeeding. The number of chitdwho were breastfed for longer
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than one month was low; and although there wereléswbirthweight children, data
was not available on precise birthweight. The omissof parental obesity is
particularly significant due to the strong assacratwhich it has with childhood
obesity; however, there was a clear rationale foittong assessment of parental weight
status from this study (see Chapter 4). The cdroelebetween parental obesity and
child weight status is thought to be partly atttdhle to shared environmental factors
such as dietary patterns (Whitaker et al., 1997)s ilikely that parents who were
routine-free regarding their children would be metfree regarding regulation of their
own diet and activity, rendering themselves, ad a®ltheir children, at increased risk
for obesity. Although not supported by this stublpredict that routine-free compared
to routine-led parents may be more likely to beseben addition to having obese
children. Future research should test the hypothpegposed in this thesis, controlling
more rigorously for confounders of childhood sheleep and obesity, particularly

parental obesity.

Hypotheses

This study was designed to generate hypothesesfufiore research, from the
perspective of medical anthropology and specificakvolutionary medicine.
Approaching the topic from other perspectives, deample psychology or sociology,
may have resulted in different interpretation af tsults, and generation of alternative
hypotheses. Medical anthropology was deemed tonbaparopriate perspective from
which to explore the topic; future research fromeotdisciplines could complement and

extend the hypotheses presented here and provitherfunsight.

This study focused on behavioural mechanisms amddlle of parenting; there are other
potential pathways which were not explored and @eshwhich have not even been
considered to date. This study suggests the impuetaf parenting and dietary and
activity behaviours in the sleep-obesity link, does not propose that these are the only
or even the most significant pathways. Future mebeshould test the hypotheses
presented here, and also examine other potenttawpgs linking short sleep and

obesity.
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In particular, the literature review presented pt& pathways linking short sleep with
obesity, which should continue to be explored iditoh to those hypotheses presented
here. For example, an alteration in leptin and lghees a result of short sleep, leading to
increased appetite and food intake, is a proposedat hormonal mechanism; this
could work in addition to, and in harmony with, tRarental Confounding Hypothesis.
Children of routine-free parents, with shorter plea®mpared to those of routine-led
parents, would have an obesity-promoting diet duéhe double burden of the direct
hormonal effects of their short sleep, and theinedtree strategy of their parents. Other
mechanisms outlined in the literature review ineludcreased opportunity to eat, and
disrupted glucose regulation in shorter sleepeaditgy to weight gain; again, these are
compatible with the Behavioural Mechanisms Hypathesd Parental Confounding

Hypothesis.

Summary: Study Limitations

There are a number of limitations in this study tipalarly attributable to the
exploratory design. The lack of prior hypothesesypted with the large number of
statistical tests, means that there is a posgiwhitType | errors. There are limitations
inherent in parent-report measures, and the daild dmve been improved by more
thorough and accurate assessment of food intake pagdical activity. However,
overall, the design and methods were appropriatehe study objectives and were
effective at meeting the aims of the study. Thestiancy of trends in the data, and the
support of quantitative data by qualitative datal ahe literature review, raises

confidence in the findings.

Concluding Thoughts

This study explored the sleep-obesity relationshigyoung children, and applied an
evolutionary medicine perspective. The mixed meshatesign enabled detailed
information to be obtained regarding children’seplediet and activity behaviours, and
exploration of parents’ attitudes and practicesaréimg these, and their general

approach to parenting.
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Why are Short Sleep and Obesity Linked in Young ldhen?
Based upon the literature reviewed in Chapters®23&rand the results of this study, |
propose two main hypotheses to explain why shedpsklnd obesity are associated in

young children:

* Behavioural Mechanisms HypothesidDietary and activity behaviours
contribute to the childhood short sleep-obesityatiehship. Proposed mediating
behaviours include appetite and obesity-promotingdf intake; proposed
confounding factors include carbonated drink congtiom, distribution of food
intake throughout the day (particularly timing detevening meal); and evening
TV viewing.

» The Parental Confounding Hypothedfarenting strategy confounds the sleep-
obesity link in young children, by influencing chén’s sleep, food intake and
activity (compared to routine-led parenting, rowifree parenting is associated
with children’s shorter sleep and increased risk abesity, via obesity-
promoting food intake and activity). Parenting nads the association between
SES and children’s health (higher SES parents ayeertikely to be routine-led,
and lower SES parents are more likely to be roufiee; children in lower SES
groups are at greater risk for short sleep and ayesompared to those in
higher SES groups).

The Behavioural Mechanisms Hypothesis and the Rdr€onfounding Hypothesis are
compatible with each other and could co-exist, esiparenting can influence each
component of the Behavioural Mechanisms Hypothghddren’s sleep, dietary and
activity behaviours, and risk of obesity). For yguchildren, parenting may be
particularly important since parents have the nidience at this age; hence | propose
that the Parental Confounding Hypothesis may bentlst influential for preschool
children.

Previous research into the pathways linking shim&ps with obesity has focused on
hormonal mechanisms, for example sleep-relatedgdsam leptin and ghrelin (Chapter

2). | acknowledge that these pathways are likelypgomportant aspects of the short
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sleep-obesity relationship, and | do not wish taerplay their involvement; the
pathways proposed in this study are not competiegnatives, and could co-occur with
hormonal mechanisms (see above). However, | betleateconfounding by parents is a
significant yet overlooked component of the slebpsity link, and that this may be a
more influential pathway for young children. At pcaool age, parents have the greatest
influence on children’s sleep, food intake and\aigti Even if hormonal pathways
extend to early childhood, short sleep would ordyassociated with children’s risk of
obesity if parents were to allow children’s appetind food preferences to extend to

food intake and weight gain.

Who is to Blame?

| wish to strongly emphasise that | do not in angywblame” routine-free parents.
They have a strategy of parenting which makes senfigem, and which they do not
intend to be neglectful or less child-centred; edlesome parents described their
routine-free parenting behaviours in terms of eingbthild preference and child choice,
thereby rationalising them as being more indulgentheir children. | hope to have
presented in this thesis that routine-led and nedtiee are two different, equally
rationalised parenting strategies. | have triedtadtmpose my own cultural values and
imply that routine-led parenting is “right” and tme-free parenting is “wrong”; rather,
the negative connotations of routine-free parentaing evidence-based. Routine-free
parenting is associated with shorter sleep andgreiak of obesity for children, and is
therefore not as viable and optimal for childrelméslth in this context as is routine-led

parenting.

Parents are responsive to their wider social addiredi context. We may need to re-
address attitudes of Western culture and whethey #ne appropriate or optimal for
children. For example, within the cultural congitaiof Western society, routines and
regulation are needed to ensure adequate slegméioig children. Whilst parents are
able to overcome these constraints by employingineded parenting strategies, this
would not be necessary if there was accommodatianave fluid and flexible sleep
schedules for children. Judgements regarding desirel suitable sleep patterns are
influenced by expectations and culture (Wiggs, 200 this sample, a negative

perception of napping was clear. More parents tt@dorevent naps compared to
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allowing or encouraging them; napping was assatiatéh lack of regulation and
limit-setting, and routine-led parenting behaviowvsre negatively correlated with
daytime napping. Perhaps British cultural attismiddould be challenged, so that
preschool children’s daytime napping becomes mapeaed and acceptable. (Note
that currently in America, preschool children ane@iraged to nap in day-care settings,
and are expected to nap until a later age.) In thse, research should focus on
determining whether there is an appropriate agesttp napping, and whether
continuing napping until an older age can be demital. A change in nighttime sleep
schedules, particularly in rise times, would be endifficult, given the rigidity of
parents’ and siblings’ work and school scheduled, @ children’s nursery schedules.

Routines and Regulation

The positive consequences proposed for routingdednting are based on routines and
regulation of children’s behaviours. However, | aot advocating fixed routines for all
families. In fact, it is likely that some schedgiregimes can bo rigid. An example

of such a regime is that of Gina Ford: her bedtrgpparenting book (The Contented
Little Baby Book) and subsequent publications haescribed to thousands of parents a
routine of sleeping and eating at strictly pressdittimes, with no deviation, and
beginning at a very young age. As described througtihis thesis, parents must
negotiate the competing needs and schedules ofdhiéd and the whole family. Rather
than meeting strict, pre-defined schedules andlagguas, | propose that an attitude of
parental responsibility and authority over theilldien’s sleep, diet and activities, and

resulting monitoring and regulation, could posilyvienpact children’s health.

Implications of the Parental Confounding Hypothesier Public Health and Policy
Confounding by parenting strategy implies that slsbeep is not directly associated
with obesity, but that the two appear to be related to their mutual association with
parenting. Again, | do not wish to propose thatraa association of short sleep with
obesity does not exist at all. However, this direetationship may have been
overemphasised in the literature, whilst confougdmplanations have been neglected.
This has implications for the conclusions drawn &urtdre directions proposed on the

basis of epidemiological data.
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The strength and consistency of the short sleepiybeelationship has caused

researchers to propose that obesity interventidrmild target sleep (Chapter 2).

However, the results presented in this thesis sigtmt rather than sleep being a
potential magic bullet intervention for obesityethelationship is more complex and
multifactorial. A broad, more holistic approacmseded. Rather than simply extending
sleep, interventions should consider the widerteffias undertaken by parents.
Focusing on a single behaviour (for example eabesitime, longer sleep duration) may
be ineffective if the wider context in which thishaviour takes place is neglected. It is
important to consider the wider determinants ofjlgirbehaviours; for example, bedtime
and sleep duration take place in a context of eitbgulated, structured, child-centred
households (routine-led), versus chaotic, childegning, non-regulated households
(routine-free). Changing specific sleep behaviowils not change the overall chaotic

nature of routine-free households, and so childn@y remain at risk of other adverse

health outcomes, including obesity-promoting daatd activity patterns.

Thus, a broader approach is needed to preventhcattiobesity, requiring a change of
perspective by routine-free parents. Perhaps iemions focusing on psychological
changes in parents and an altering of their peimef parenting could be effective. It
has been assumed that:
“Every parent knows, children have to be ‘put to'laed have their need for
sleep regulated for thei(Williams & Crossley, 2008; p. 5)

| have demonstrated throughout this thesis thatyeparent doesiot know or believe
that their children’s sleep, and also their foodlke and activities, need to be regulated
for them. Furthermore, the results presented hmileeate that, and support previous
conclusions that, regulation of sleep, food intakel activitiesis indeed needed for

optimal health and development in young children.

The Parental Confounding Hypothesis proposes taengs in lower SES groups are
more likely to be routine-free, and their childrah greater risk for short sleep and
obesity. A particular focus on families in more depd areas may therefore be needed.
In one of the deprived area nurseries in this ststhff conducted individual voluntary

“parenting classes” with some parents, who theyvieluld benefit, and who agreed to
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participate. These focused on how to talk to amag plith their children, and staff told
me that they were well-received by parents. Perhapmilar approach regarding sleep,
and routines and regulation of children’s behawowould be successful in changing

parents’ strategies and practices.

The scale of the obesity epidemic and the largpgtmn of routine-free parents in this
sample suggest that more wide-scale interventioy bea needed. Group parenting
classes are available nationwide (BBC Health). Aaeotwidely used form of parental
teaching takes place on TV, although this is natlenwce-based: programmes such as
Supernanny are broadcast to parents, who are advese to implement the techniques
demonstrated in their own households (Supernariig)s the idea of educating parents
in successful and optimal parenting techniquesemognised; perhaps routines and
regulation should form a part of evidence-basedmarg teaching. Indeed, lack of
advice was highlighted by one mother regardingpneschool child’'s sleep (Chapter 6);
and the majority of parents (three quarters) regbreceiving no advice regarding
sleep. Parents received most advice informallypftbeir family and friends, and there
was cultural transmission of parenting. Thus theey be a window of opportunity for
more formal and evidence-based knowledge transomigsigarding parenting strategies

and practices.

In sum, the implication of this thesis for publiedith and policy is that obesity
interventions may be more effective if targetecclanging wider parenting attitudes

and strategies, rather than targeting individualveours such as longer sleep.

Future Directions Reassessed

This study set out to increase understanding ofdib@imented association between
short sleep duration and obesity in young childiEme future directions proposed in
Chapter 1 have been successfully addressed, byididatification of potential
mechanisms linking short sleep and obesity, theeggion of hypotheses, and the
consideration of the wider social and cultural eshof the sleep-obesity link. Based on
the results presented in this thesis, areas farduesearch can now be readdressed and

refined.
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The Behavioural Mechanisms Hypothesis and the Rar€&onfounding Hypothesis
should be tested in large samples, in differentufans, and using more rigorous
statistical techniques. Particular aspects of tledaBioural Mechanisms Hypothesis
should be tested in more detail. Trends identiiirethis study suggest that the timing of
food consumption throughout the day may be assatmith both sleep and obesity, in
particular the timing of the evening meal, and tmmsumption of supper. A more
thorough examination of food consumption pattemmduding the nutritional content of
different meals, may shed light on potential me@ran linking sleep with weight gain.
Furthermore, the pattern of results in the studygsests that the timing of TV viewing,
rather than total daily duration, is important @ildren: timing of TV viewing should
be explored in more depth, including the factorscWicontribute to, and result from,
late TV viewing in the evening. Now that the im@mte of parenting in the sleep-
obesity link in young children has been proposed supported, validated procedures
for assessing parenting styles could be used,stowibether parenting does confound
the sleep-obesity link, and which aspects of pargnare important (for example
warmth is an aspect of parenting which is assatiaiéh children’s outcomes (Chapter
3), but was not measured in this study).

There are a number of characteristics which wetavedl investigated in this study, and
which could be fruitful areas for further study. particular, limitations in the parental
diary method prevented inclusion of physical atyiviariables in analyses: the potential
mediating or confounding role of physical activékiould be explored in more depth.
Furthermore, incompleteness in night waking datanhéhat the sleep duration variable
used in analyses did not deduct night waking domafrom the time between sleep
onset and sleep offset. It is unknown whethersisleep duration per se which is
associated with body composition and parentingtesisa or time in bed after sleep
onset (perhaps resting time or some other charsiitgr Despite clear and consistent
instructions, parents did not accurately or sirhylaeport physical activities or night
wakings in the diaries, which perhaps indicates thary report is not a good method
for assessing these variables. Subsequent stunlids gse objective measures such as
accelerometry to assess physical activity, anddcasé actigraphy in the whole sample
to assess sleep duration having accounted for nigikings. However, the low

proportion of children who maintained wearing tloéigraph for the full 5-night period

317



Chapter 9: Conclusion

in this study suggests that the participation nataild be greatly lowered if these
methods were attempted. Any research study involaesrade-off between the
advantages and limitations of different methods] aecisions regarding the best
methods for assessing sleep and physical activityldv have to be made on an

individual basis as appropriate for the particslady design and aims.

The hypotheses proposed in this study are exclusivpoung children, and are not
intended to explain the sleep-obesity relationshipdolescents or adults. Perhaps the
stronger association of short sleep with obesityanng children compared to other age
groups (Chapter 2) is attributable to the impactpafenting, which has a more
influential role for young children. The co-existenof short sleep with obesity-
promoting dietary and activity behaviours couldesxt to older age groups, but with
individuals regulating their own sleep, diet anthaites, rather than these being under
their parents’ influence (for example adults cobéd“routine-free” for themselves and
not regulate their own food intake and activitydksy or promote regulated sleep; or
they could be “routine-led” and regulate their plefood intake and activity patterns).
Future research should examine whether similarcypies to those presented in this
thesis can be applied to older populations. Iigse &kely that parents who are routine-
led for their children are similarly routine-ledrfinemselves, whilst routine-free parents
are routine-free for themselves. It would be inddrg to examine whether routine-led
and routine-free lifestyles and strategies are tamiad within families and across

generations.

Given that this study highlighted a lack of advgieen to parents regarding preschool
children’s sleep (Chapter 6), this appears to belle area for potential interventions
to improve children’s sleep, and possibly assodiateight status. Examining the
potential to improve parents’ knowledge of childsehealthy sleep, and any impact on
children’s sleep itself, is a worthy area for fnthresearch. | suggested previously that
parenting classes may be a potential forum forrmfiog and educating parents.
Parenting classes exist nation-wide, and couldyséematically investigated for any
impact on parents’ knowledge and practices, antiirgm’s outcomes. For examine, a
study could assess parental knowledge and childlrgleep before parents attended a
course of parenting classes, and at various pduntsig and following the course, to

investigate any change which could be attributethéoparenting classes. These classes
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target general parenting practice and may be altiargjet the “routine-free” strategy in
particular, which is important since this thesis l@ncluded that general parenting
strategies, rather than particular sleep-relatadtfmes, need to be addressed in order for
both short sleep and obesity to decrease in presléAny investigation into parenting
classes could therefore include assessment of glgramenting attitudes and strategies,
and other children’s behaviours in addition to gle@cluding regulation and routine

regarding diet and activities.

Another important issue which was highlighted irs tetudy is napping: napping was
infrequent and short in this sample compared teregice populations, which may have
contributed to the overall short total daily sledpration. Napping appeared to
ameliorate short nighttime sleep, which was sumggbtby the association of body
composition with combined total daily sleep rattien nighttime sleep only. However,
napping was generally negatively perceived by gareand when it occurred was
mainly opportunistic and spontaneous. Perhaps impgo attitudes towards, and

opportunity for, napping could positively impact ildrens’ sleep duration and

associated outcomes. Research into the abilitgrid,the effects of, extending napping
in young children is timely, given the lack of lié¢ure regarding napping in children;
indeed, the benefits and consequences of combimgiittime sleep and daytime

napping versus consolidated longer nighttime slaep unknown. Napping is an

understudied area which should be researched ie ohepth, and may be a target for
interventions to lengthen sleep in young children.

Conclusion

This study was effective at meeting its objectivekich were to explore the short
sleep-obesity link in young children, using an etioinary medicine perspective. It
addressed gaps in the sleep-obesity literaturexaynming behavioural mechanisms
and the role of parenting in the sleep-obesity,liakd considering the influence of
ethnicity, SES, and social and cultural attituded walues. It built on and improved on
previous studies by including assessment of slémp] intake and activity over an
extended period, using an actigraphy-validated rgaegport measure of sleep, and
including week and weekend sleep, and nighttimedaydime sleep; also by including
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alternative measures of body composition to BMInalolt further contributed to
existing literature by providing a detailed destap of sleep patterns in a sample of 3-

year-old children in North-East England.

| want to conclude by providing my opinion to thgegtion:

Should obesity interventions target sleep?
My answer is maybe, but not in isolation. Maybegcéwese direct causal hormonal
mechanisms seem likely; and because sleep is at@die modifiable behaviour which
could have numerous positive health outcomes intiaddto potentially lowering
obesity prevalence. However, if the hypothesesgseg in this study are confirmed in
larger and more rigorous studies, then intervesti@hould not focus on single
behaviours alone: the wider determinants of thesleawours, particularly parents’
attitudes and strategies, should be considereddatein of the Parental Confounding
Hypothesis would show that sleep duration is a eraftar children’s lifestyles, which
are either regulated and kept in line with condisiooptimal for their health and
development; or non-regulated, and discordant watiditions optimal for child health
and development. Ultimately, a change in the wawimch children’s environments
and behaviours are regulated will enable them koeae both the amount of sleep, and
the balance between energy intake and expenditungsh are in line with their

biological needs.
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Appendix A: Information Letter for Headteachers

Sleep Habits IN Youngsters

Dear headteacher’s nanpe

The SHINY study (Sleep Habits IN Youngsters) iseaniting new project recently launched in
Stockton to examine variation in sleep habits iesphool children. Sleep can have important
consequences for child health, development, graavith behaviour, and so gaining a better
understanding of what affects childrens’ sleep ngpartant. The SHINY study aims to
investigate the causes and consequences of variatgleep behaviours in 3 year old children,
and how child sleep is related to health via diet activity. We aim to explore children’s own
ideas about their sleep and its role in their livesddition to those of their parents.

We are seeking 80 families with 3 year old childimerStockton who would like to take part.
This would involve parents being interviewed abiatir child’s sleep, diet and activity habits,
and about their own parenting styles and attituBasents will also be provided with a diary to
complete for 4 days detailing what their child emtsl what activities they do on these days, in
addition to bedtimes and wake times. We would &ile® to talk to the children themselves
(with their parents’ written permission) about thexperiences of sleep, perhaps using story-
telling and painting to stimulate discussions odtimee and sleeping.

This study is funded by the Medical Research Cdwama the Economic and Social Research
Council, and is being conducted in collaboratiothv@tockton Sure Start. The researchers have
received CRB clearance, and approval has beenegrdyt the relevant ethics committee at
Durham University (copies of confirmation of CRBdarthics approval are available on
request).

We would like to invite families whose childreneattl your nursery to take part. If you are
willing to be involved then we would like to come your school’s nursery to meet the 3 year
old children and their parents, to tell them altbig study and to invite them to participate. This
could take place some time after the summer biggalqur convenience. | would be very happy
to come and discuss this with you, and to provide with any further information that you
require.

I look forward to hearing from you.
Kind regards,

Caroline Jones
Lead researcher of the SHINY study

c.h.d.jones@durham.ac.uk
0191 334 0796 Dept Anthropology, 43 Old Elvet, CamhDH1 3HN

For verification of the SHINY study and the leade@cher you are welcome to contact
Professor Helen Ball, Director of the Parent-Infé8ieep Lab:
h.l.ball@durham.ac.uk +44 191 33 46207 (office) 40260 (lab)
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Appendix B: Nursery Consent Form

A8
P Durham

University

Sleep Habits IN Youngsters

To [name of schogl
Thank you for your interest in the SHINY studypbk forward to working with you.

| intend to interview parents of the 3-year-old sery children about their children’s
lifestyles, with a particular focus on sleep. | wbalso like to give parents a diary to
complete for 4 days about their child’s diet, atidg and sleep on those days. Parents
will be given an information sheet and asked to sigonsent form before taking part. |
would like to meet parents as they bring their drieih to, and collect them from,
nursery. Interviews could take place either in avgte room at nursery, or in the
parents’ home if they prefer (in which case | wild accompanied).

| would also like to talk to the children themsedvabout sleep, perhaps stimulating
discussion through story-reading and painting.oppse to conduct these discussions in
nursery school (if parents provide written conseat)d | will be very happy for the
nursery teachers to be involved.

| may ask some of the children to wear an Actiwdtmha few days (if their parents

provide written consent): this is a small watclelidevice which is worn on the wrist

and measures sleep duration, sleep quality andtgdgvels. Since | am also interested
in the effects of sleep on development and growtnay ask parent's permission to
measure their children’s height and weight.

Once the SHINY study is completed, | will providerents and the school with a simple
written summary, and any other reports as requested

Caroline Jones
Lead researcher of the SHINY study

| agree to the [name of school] participating iretBHINY study as described above

Signed ... Date ....ccooevieiii e

Name ... oo, Position ...,
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Appendix C1: Parent Information Sheet: Interview @rDiary

208
P Durham

University

Sleep Habits IN Youngsters

Do you have a 3-year-old son or daughter? Would you like to be in the SHINY study? If so then read on!

What is the study about? Sleep can be important for health, development, growth and behaviour,

and so it is important to understand childrens’ sleep. The SHINY study (Sleep
Habits IN Youngsters) looks at how sleep varies between children and how sleep is linked to
diet and activity. It also looks at parent’s opinions about their child’s lifestyle.

What will be involved? Participation is entirely voluntary. If you agree to take part then you
will be interviewed for up to an hour in private at a time and place agreed between you and
the researcher. You will also be given a diary to fill in for 4 days about what your time your
child goes to bed and wakes up, what s/he eats, and what activities s/he does on these days. Your
child will put into a group at nursery. The children will be asked about their bedtime
and how they feel about sleeping. They will be read stories about bedtime and

sleep, and will be able to paint pictures of their bedrooms. When the SHINY study is

completed you will be offered a simple written summary of the results.

Confidentiality: Interviews will take place in private and will be tape recorded. The interviews
will later be written down and the tapes will be destroyed. The written copy of the interviews
will be anonymous and you won't be able to be identified. The researcher will make notes
during the interviews, and you can look at these notes and approve them at the end. The
researcher will make notes about what the children say in their groups, but children will not
be identified by name. Notes, tapes and diaries will be made anonymous and will be stored
securely and in accordance with the Data Protection Act 1998. No-one other than the
research team and nursery staff will be able to look at the notes or the diaries, or listen to the tapes
Confidentiality will be maintained in all cases, except where there are legal concerns
for the child’s safety, in which case the research team will have to notify the Health Visitor, GP
or social services. This study has been approved by the ethics committee at Durham University.
The researcher has clearance from the Criminal Records Bureau. Patrticipation is entirely voluntary.
You may withdraw from the study at any time, and without having to give a reason.

Contact Details: Researcher: Miss Caroline Jones, Dept of Anthropology, Durham University
Address: Dept of Anthropology, Durham University, 43 Old Elvet, Durham DH1 3HN
Email: c.h.d.jones@durham.ac.uk Telephone : 0191 334 0796

This study is funded by Economic and Social Research Council and Medical Research Council.

347



Appendix C2: Parent Information Sheet: AnthropométrMeasurements

28
Y Durham

University

Sleep Habits IN Youngsters
TAKING MEAUREMENTS

What is this section of the study about? For this section of the study, | would like to
take measurements of your child. This is because | am interested in how sleep can
affect physical growth in children, for example whether children who sleep differently have different
weights and heights.

What will be involved? If you agree to take part, then your child will be measured.
His/her height, weight, waist size and body fat will be measured. To measure body fat,
skinfold thicknesses will be measured at the upper arm and shoulder.

Confidentiality: The results will be anonymous. No-one other than the research team
and nursery staff will have access to individual measurements. The results will be stored
securely and in accordance with the Data Protection Act 1998. Approval for this study
has been granted by the ethics committee at Durham University. The researcher has
clearance from the Criminal Records Bureau. Participation is entirely voluntary. You and
your child may withdraw from the study at any time, and without having to give a reason.

Contact Details: Researcher: Miss Caroline Jones, Dept of Anthropology, Durham University
Address: Dept of Anthropology, Durham University, 43 Old Elvet, Durham DH1 3HN
Email: c.h.d.jones@durham.ac.uk Telephone : 0191 334 0796

This project is funded by Economic and Social Research Council and Medical Research
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Appendix C3: Parent Information Sheet: Actigraphy

U] ]
P Durham

University

Sleep Habits IN Youngsters
ACTIWATCH

What is this section of the study about? For this section of the study, | would like to
measure sleep duration, sleep quality, and activity levels in your child,
using a device called an Actiwatch.

What will be involved? Participation is entirely voluntary. If you agree to take part,
then your child will wear an Actiwatch for a few days. An Actiwatch is like a normal watch,
and it is worn around the wrist. It can be worn at all times. The researcher will
show you how to put the Actiwatch on and off. The Actiwatch will measure when your
child is awake and asleep, and will measure how active s/he is during the day.

Confidentiality: The results will be anonymous. No-one other than the research team and nursery
staff will be able to see individual data. The results will be stored securely and in accordance with
the Data Protection Act 1998. This study has been approved by the
ethics committee at Durham University. The researcher has clearance from the
Criminal Records Bureau. Participation is entirely voluntary. You and your child may
withdraw from the study at any time, and without having to give a reason.

Contact Details: Researcher: Miss Caroline Jones, Dept of Anthropology, Durham University
Address: Dept of Anthropology, Durham University, 43 Old Elvet, Durham DH1 3HN
Email: c.h.d.jones@durham.ac.uk Telephone : 0191 334 0796

This project is funded by Economic and Social Research Council and Medical Research
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Appendix D1: Parent Consent Form: Interview and Dia

Al
W’ Durham

University
Sleep Habits IN Youngsters
CONSENT FORM
Please answer all the questions, and circle either ‘yes’ or ‘no’.

Have you read the Information Sheet? YES / NO
Have you received enough information about the study? YES /NO
Do you agree to you and your child taking part? YES / NO
Do you consent to the interview being tape recorded? (The tape YES /NO
will only be listened to by the researcher and will be destroyed later.)
Do you understand that you are free to withdraw from the study:

* at any time and

* without having to give a reason for withdrawing YES /NO

(YOUR CHILD’S NAME IN BLOCK LETTERS).....iitiii it et e e e aaee
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Appendix D2: Parent Consent Form: Anthropometric Msurements

Al
W’ Durham

University

Sleep Habits IN Yungsters
TAKING MEASUREMENTS
CONSENT FORM
Please answer all the questions, and circle either ‘yes’ or ‘no’.
Have you read the Information Sheet? YES /NO
Have you received enough information about the study? YES /NO
Do you agree to your child being measured? YES /NO

Do you understand that you and your child are free to withdraw from the study:

* at any time and
* without having to give a reason for withdrawing YES /NO

(NAME IN BLOCK LETTERS) ...ttt e et e s e

(YOUR CHILD’'S NAME IN BLOCK LETTERS)....cccvtiiiieiie i e
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Appendix D3: Parent Consent Form: Actigraphy

K20
W Durham

University

Sleep Habits IN Yungsters

ACTIWATCH

CONSENT FORM

Please answer all the questions, and circle either ‘yes’ or ‘no’.

Have you read the Information Sheet? YES /NO
Have you received enough information about the study? YES /NO
Do you agree to you and your child taking part? YES / NO

Do you understand that you and your child are free to withdraw from the study:

* at any time and
* without having to give a reason for withdrawing YES /NO
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Appendix E: Interview Guide

Topics and Questions for Interviews with Main Cavers
(there will be flexibility regarding the orderingé wording of questions, and the
possibility to follow up on other topics which aiduring the interview)

SLEEP

What happens at bedtime? Is there a routine? Bl i

Does s/he have a bedtime? Why? How forcefully dogmforce this? Is it ever a
struggle to get him/her to go to bed? Who decidea bedtime? How did you decide
on a bedtime? Is a bedtime important for him/hefpoyou (and your partner)?

Is sleep important for him/her? Why?

Would it matter if s/he didn’t go to bed until 1&t8vhy? What would you do?

Is there a length of sleep that s/he needs? Wiit&t\®hy? What would the ideal length
of sleep be? Does his/her attitude or behavioungbaepend on the amount of sleep
s/he has had? How? Why? What do you do about it?

Where does s/he sleep? Why? Does it vary duringitie, or on different nights?

Do you allow him/her into your bedroom/ your beddy® How often?

Do you take him/her to bed or does s/he go on &isstvn? Does s/he seem tired at
bedtime? What does s/he do in bed before goinpép?® Why? Who decides what s/he
does?

How long does it take him/her to go to sleep?

Does s/he wake up much during the night? Why? Wk often? What times? How
long for? What happens if s/he does?

What happens in the morning? Is there a routine92Vihat is it?

What time does s/he wake up? Is it a regular tingoes it vary a lot? Why does it
vary?

Do you have to wake him/ her in the morning, ords#ée wake up on his/her own?
When do you wake him/her, and why? What time weiitee wake on his/her own?
What does s/he do when s/he wakes up?

Do you think that he/she has problems with sleath getting to sleep or waking too
much?

Does he/she nap often, do you like him/her to mapog and why?

Have you ever received any advice about your chiétéep; if so from whom?

ACTIVITY

What kinds of activities does s/he do?

What activities does s/he like to do?

Do you think that some activities are more suitabésirable than others? Which?
Why?

Are there any particular activities that you enemer him/her to do/ not do? Why? How
forcefully to do encourage this?

Does s/he like playing inside or outside?

Do you encourage him/her to play with certain toyé#fich? Why? How forcefully do
you encourage this?

Does s/he like watching TV/ videos? Does s/he pileging video games? How much
time does he/she spend watching TV/ videos/ playidgo games?

Do you limit their TV watching? Why? How? How strere you about it?
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Does s/he have a TV in the bedroom?

Do you encourage him/her to be active? Why? Howsgilsg active important?

If s/he wanted to spend all day watching TV rathan playing, would you have a
problem with that? What would you do about it?

DIET

What are typical meals? What foods does s/he eatt Wods does s/he like?

What is his/her diet on a normal day?

Do you encourage him/her to eat certain foodsttiet don’t want to eat? Why? How?
How forcefully do you encourage this? Does it work?

Does s/he ever refuse to eat food that you givé her? What do you do if that
happens? Why?

Are there any foods that s/he wants to eat thatdgm't allow? Why?

Who chooses what s/he eats at meal times and &okspand when?

Do you let him/her eat snacks when s/he wants th®@ Wécides whether s/he can have
snacks? When does s/he have snacks? Who givestii@rivho decides what they
are?

Are you strict about diet or not? Why?

Do you find that eating different things makes Hier/behave differently? How?
Which foods? Why do you think that is?

Where does s/he eat? Does s/he eat alone, or thigh people? Who?

What times does s/he eat? Are the times regulay elay? Who decides when meals
are?

Who prepares meals? Who decides what food to eat?

What drinks does s/he like? What drinks does syim degularly?

Does s/he have breakfast regularly? Who decideshehe/he will have breakfast?
What does s/he have for breakfast? Who gives heambreakfast? How long is it
between him/ her getting up and having breakfast?

Was s/he breastfed or bottle-fed as a baby? Why® |biag for?

GENERAL

Describe a normal day, from getting up until goiadped, including meals and
activities.

Is there any difference between different dayshefweek (for sleep/ activities/ diet)?
Does s/he go to nursery? How often?

Do you know much about what happens when s/heaisisery (including food,
activities and naps)? Do you approve? Do you hayecantrol over this?

Does your child often spend time with other caregivand in other houses (including
overnight)? How often?

Does s/he ever refuse to turn off the TV when yayl eat what you say?

How often does this happen?

Do you have any strategies for if s’lhe misbehavékat are they? How did you learn
them?

What does s/he do that makes you cross? Do youel/erm/ her off about things?
What? Why? What do you do?

How do you feel about having to discipline him/hBx@& you try to avoid it? Would you
rather ignore their misbehaviour because it's e€asie
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If s/he nagged you all day to eat something/ stalater/ watch more TV, would you
let him/ her?

Do you think it's important that parents controlatltheir child’s activities/ diet/ sleep
patterns? Why? How strict are you about it?

Is there anything else you want to discuss?

BACKGROUND

Other than you and your child, who else lives inryjloouse?

How many bedrooms do you have?

What are the dates of birth of your child, and god your partner?

How many children do you have? What ages are tbeythey all live in the same
house? Where do they sleep?

How old were you when this child was born?

Do you have a partner? Does s/he live in the hoDgseyou share parenting duties? If
so, then how equally?

What is your occupation? If you are employed, do work in the evenings?

Is your partner employed?

Was your child’s birthweight low, or normal?
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Appendix F: Diary %’Durham

University

Sleep Habits IN Youngsters

DIARY
Child’'s Name .........covveeiii i,

Parent’'s Name .......coooooir i i,

Dates complete: Day 1l .....................
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Hello!
Thank you very much for agreeing to take part ia 8HINY
study.
Your diary is to be used to record information abyaour child’'s
sleep, what activities your child does, and evengtlthat he or
she eats and drinks, for 4 days.

Please read the examples page before completirdjahe

If you have any questions please contact me — plifgod3
077926 or emait.h.d.jones@durham.ac.uk

Thank you!
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EXAMPLE PAGE

Please answer the following questions about your child's sleep last night

1 |Where did your child fall asleep last Own room
night? (eg. own room, living room)
2 |What time did your child 7.10pm

fall asleep last night?

3 |Did your child sleep anywhere else during the night?
Where? (eg. parents room) How long for?

Parent’s bed between 2am — 3am

4  |How many times did your child wake up during the night? 3 times
2am, 3am and 4.45am, for 5 mins
What times? How long for? each
5 |What time did your child 6.45am
wake up this morning?
6 |What time did your child get 6.55am
out of bed this morning?
7 |Did your child have a good night's Yes
sleep? If not, why? What happened?
What activities did your child do today, and for how long?
What Activities How Where Who
Other
Watch | Physical Sleep/ At (please
time? TV Play Walk nap nursery list) long? with?
7am v 30 mins | Living room On own
8am \ 45 mins | Bedroom Brother
9.30am \ 10 mins | To nursery Mum
1lam Shopping | 30 mins | Supermarket | Mum
2pm \ 1 hour Friends house | Friends
Please list all the food + drink your child has today, including all meals + snacks
How much left Where Who Who
Food + drink eaten How much? over? eaten? with? prepared it?
White toast with
butter 2 slices The crusts kitchen Parents Mum
Milk One small glass None Kitchen Parents Mum
Apple 3 slices None Nursery Nursery Nursery
Banana Half a banana None Nursery Nursery Nursery
Baked beans on white | Half can beans, 2 slices
toast bread Half slice toast Bedroom | On own Mum
1 small yoghurt None Bedroom | Onown Mum
Strawberry Yoghurt 3 biscuits Half biscuit Bedroom | Onown Mum
Chocolate biscuits One large glass None Bedroom | Onown Mum
Lemonade
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DAY ONE/TWO/THREE/FOUR

Please answer the following questions about your child's sleep last night

Where did your child fall asleep last
night? (eg. own room, living room)

What time did your child
fall asleep last night?

Did your child sleep anywhere else during the night?
Where? (eg. parents room) How long for?

How many times did your child wake up during the night?
What times? How long for?

What time did your child
wake up this morning?

What time did your child get
out of bed this morning?

Did your child have a good night's

sleep? If not, why? What happened?

What activities did your child do today, and for how long?

What Activities How | Where | Who
Other
Watch | Physical Sleep/ At (please
time? TV Play Walk nap nursery list) long? with?

OZ—-—zZm<MmMmZ00zZz2xTmMm-AdT1>» O®Z—223D0=L

Please answer the following questions about your child's bedtime tonight

8 | Where did your child fall asleep tonight? (eg own room, living room)
9 | What time did your child fall asleep tonight?
10 | What was the last thing your child did before falling asleep? (eg play, bath)
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Please list all the food + drinks your child has today, including all meals + snacks

What Food + drink
time? eaten

How
much?

How much left
over?

Where
eaten?

Who
with?

Who
prepared it?

pd

> |(®

Tn
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DAY FIVE

Please answer the following questions about your child's sleep last night

Where did your child fall asleep last
night? (eg. own room, living room)

What time did your child
fall asleep last night?

Did your child sleep anywhere else during the night?
Where? (eg. parents room) How long for?

How many times did your child wake up during the night?
What times? How long for?

What time did your child
wake up this morning?

What time did your child get
out of bed this morning?

Did your child have a good night's
sleep? If not, why? What happened?
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Appendix G: Anthropometric Data Sheet

Date
Height 1) cm
2) cm
3) cm
Weightl) kg
2) kg
wWC 1) cm
2) cm
3) cm
Triceps 1) mm
2) mm
3) mm
Subscap 1) mm
2) mm
3) mm
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M F

Intrameasurer erro

0.4-0.8
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Appendix H: Codes and Frequencies for Interview Vables which were not used in

Analyses

Table H.1: Codes and Frequencies for Interview Vadbles which were not used in
Analyses

Variable Codes (frequency of responses)

Is there usually an adult present Yes (n=40)

when child falls asleep No (n=69)
Interviews: No, or sometimes asks to go to bed (n=59)
Sleep Does child object to going to bedObjects at least sometimes (n=40)

Encourage (n=25)
Parents' attitude towards child's Prevent (n=6)
supper consumption Indifferent (n=44)

Whole family (n=73)
Who does child eat most meals Just siblings (n=25)

with Alone (n=7)
Does child usually finish eating| Yes (n=60)
most meals No (n=43)
Do parents encourage child to eates (n=49)
unfinished meals No (n=42)
Yes (n=26)
No (n=53)

Are the number of snacks limitedYes except fruit (n=29)

Rarely (n=12)

Once per month (n=10)
Once per fortnight (n=8)
Frequency of eating meals at | Once per week (n=7)

cafes or restaurants More than once per week (n=4)
No (n=25)
Interviews: At breakfast only (n=9)
Diet and Does child watch TV whilst Sometimes (n=25)
mealtimes | eating Often (n=14)
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Appendix I: Bland-Altman Plots Comparing Diary anfActigraphy Measures of

Sleep and

Wake Times

Table 1.1 Mean Difference and Limits of Agreement ér Different Methods of
Measuring Sleep-Wake Times

Limits of
Mean Difference Agreement
Measure of Sleep (Bias) (mins) (mins)
Sleep Mean Across the 5
Onset Nights -4.3 -27.90 - 19.30
Time Third Night -7.61 -41.48 - 26.26
Mean Across the 5
Wake Nights -1.68 -11.97 - 8.61
Time Third Night -2.67 -28.58 - 23.24
Graph 1.1: Bland-Altman Plot for Mean Sleep Onset Tme
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Graph 1.2: Bland-Altman Plot for Third Night Sleep Onset Time
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Graph 1.3: Bland-Altman Plot for Mean Wake Time
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Graph 1.4: Bland-Altman Plot for Third Night Wake T ime
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Appendix J: Frequency Tables for Associations ofieéating Behaviours for
Children’s Sleep

Table J.1: Frequency Table for Setting Regular Bedies and Sleep Location
throughout the Night

Sleep Location Throughout the Night
Child Rarely Child Regularly Gets into
Gets into Parents' Bed (at least
Count Parents' Bed weekly)
Bedtime Always
Setting or Usually the
Regular Same 66 16
Bedtimes No Set Time 10 15

Table J.2: Frequency Table for Setting Regular Beditnes and Sleep Onset Location
Sleep Onset Location
Child Did Not
Fall Asleep on Child Fell Asleep on the
Count the Sofa Sofa at Least One Night
Bedtime Always
Setting or Usually the
Regular Same 59 8
Bedtimes No Set Time 8 13

Table J.3: Frequency Table for Setting Regular Bedines and Composition of
Bedtime Routine

Composition of Bedtime Routine
Parent Usually Parent Does Not
Reads to/with Child Usually Read to/with

Count at Bedtime Child at Bedtime

Bedtime

Always or
Setting Usually the
Regular Same 54 25
Bedtimes No Set Time 8 17
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Table J.4: Frequency Table for Composition of Bedtne Routine and Sleep Location

Throughout the Night

Sleep Location Throughout the Night
Child
Rarely Gets Child Regularly Gets
into Parents' into Parents' Bed (at
Count Bed least weekly)
Parent Usually Reads
to/with Child at
Bedtime a7 16
Composition Parent Does Not
of Bedtime Usually Read to/with
Routine Child at Bedtime 28 13

Table J.5: Frequency Table for Composition of Bedthe Routine and Sleep Onset

Location
Sleep Onset Location
Child Fell
Child Did Not Asleep on the
Fall Asleep on Sofa at Least
Count the Sofa One Night
Parent Usually Reads
to/with Child at
Bedtime 46 9
Composition Parent Does Not
of Bedtime Usually Read to/with
Routine Child at Bedtime 20 12

Table J.6: Frequency Table for Sleep Onset Locatioand Sleep Location throughout

the Night
Sleep Location Throughout the Night
Child Rarely Child Regularly Gets
Gets into into Parents' Bed (at
Count Parents' Bed least weekly)
Child Did Not Fall
Asleep on the Sofa 57 11
Sleep Child Fell Asleep on
Onset the Sofa at Least One
Location Night 7 14
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Appendix K: Frequency Tables for Associations ofiéating Behaviours for
Children’s Diet

Table K.1: Frequency Table for Restriction of Foodsand Child’'s Usual Mealtime

Location
Child’'s Usual Mealtime Location
Kitchen or
Dining Room

Count Table Other Location
Parent Restricts or
Bans Certain Foods

Restriction Totally 54 8

of Foods Parent Does Not

Restrict Any Foods 25 18

Table K.2: Frequency Table for Restriction of Foodsand Regularity of Meals

Regularity of Meals
Parent Tries to Parent Does Not
Maintain Intend to Maintain
Regular Meal Regular Meal
Count Times Times
Parent Restricts or
Bans Certain Foods
Restriction Totally 32 29
of Foods Parent Does Not
Restrict Any Foods 11 29

Table K.3: Frequency Table for Restriction of Foodsand Children’s Access to Food

Children's Access to Food

Child Has No Access to Child Has
Food, or Access to Fruit Free Access

Count Only to Food
Parent Restricts or
Bans Certain Foods
Restriction Totally 50 11
of Foods Parent Does Not
Restrict Any Foods 12 33
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Table K.4: Frequency Table for Restriction of Foodsand Children’s Choice of Meals

Children's Choice of Meals
Child Has No Child Has Some or
Choice for Free Choice for

Count Meals Meals

Parent Restricts or Bans
Restriction Certain Foods Totally 30 25
of Foods Parent Does Not

Restrict Any Foods 7 30

Table K.5: Frequency Table for Children's Choice of Meals and Child's Usual
Mealtime Location

Child's Usual Mealtime Location

Kitchen or Dining

Count Room Table Other Location
Children's Child Has No Choice
Choice of for Meals 31 5
Meals Child Has Some or
Free Choice for Meals 34 20

Table K.6: Frequency Table for Children’s Choice ofMeals and Regularity of Meal

Times
Regularity of Meal Times
Parent Tries to Parent Does Not
Maintain Intend to Maintain
Regular Meal Regular Meal
Count Times Times
Child Has No Choice
Children's for Meals 16 20
Choice of Child Has Some or
Meals Free Choice for
Meals 23 27

Table K.7: Frequency Table for Children’s Choice ofMeals and Children’s Access to

Food
Children's Access to Food
Child Has No Access to
Food, or Access to Fruit Child Has Free
Count Only Access to Food
Child Has No
Choice for
Children's Meals 28 7
Choice of Child Has Some
Meals or Free Choice
for Meals 27 28
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Table K.8: Frequency Table for Children’s Access toFood and Children’s Usual
Mealtime Location

Children's Usual Mealtime Location

Kitchen or Dining Other
Count Room Table Location
Child Has No Access to
Children's Food, or Access to Fruit
Access to Only 53 8
Food Child Has Free Access to
Food 25 17

Table K.9: Frequency Table for Children’s Access toFood and Regularity of Meal

Times
Regularity of Meal Times
Parent Does Not
Parent Tries to Intend to
Maintain Maintain
Regular Meal Regular Meal
Count Times Times
Child Has No Access to
Children's Food, or Access to Fruit
Access to Only 33 25
Food Child Has Free Access to
Food 10 31

Table K.10: Frequency Table for Regularity of Meal Times and Children’s Usual
Mealtime Location

Children's Usual Mealtime Location
Kitchen or
Dining Room
Count Table Other Location
Parent Tries to Maintain
Regularity Regular Meal Times 36 6
of Meal Parent Does Not Intend
Times to Maintain Regular Meal
Times 39 18
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Appendix L: Frequency Tables for Associations of feating Behaviours for
Children’s Activities

Table L.1: Frequency Table for Restriction of TV Viewing and Encouragement of
Activities

Encouragement of Activities
Parent Schedules
Child-Centred Parent Does Not
Activities Each Week, Schedule or Provide
or Provides Time for Time for Weekly
Child-Centred Child-Centred
Count Activities Weekly Activities
Parent
Restricts TV
Viewing (or
would if
child wanted
to watch
Restriction more) 35 11
of TV Parent Does
Viewing Not Restrict
TV Viewing 24 32
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Appendix M: Frequency Tables for Associations of fieating Strategies for
Sleep, Diet and Activities

Table M.1: Frequency Table for Parenting Strategy ér Sleep and Parenting Strategy

for Activities

Parenting Strategy for Activities

Count Routine-Led Routine-Free
Parenting Strategy Routine-Led 43 35
for Sleep Routine-Free 3 20

Table M.2: Frequency Table for Parenting Strategy ér Sleep and Parenting Strategy

for Diet
Parenting Strategy for Diet
Count Routine-Led Routine-Free
Parenting Strategy Routine-Led 58 24
for Sleep Routine-Free 5 20

Table M.3: Frequency Table for Parenting Strategy ér Diet and Parenting Strategy

for Activities

Parenting Strategy for Activities

Count Routine-Led Routine-Free
Parenting Strategy Routine-Led 37 22
for Diet Routine-Free 9 34
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