University

$F of Glasgow

vIA VERITAS VITA

Boodai, Shuroog Abullateef (2015) Adolescent obesity in Kuwait:
consequences and treatment. PhD thesis.

http://theses.gla.ac.uk/6222/

Copyright and moral rights for this work are retained by the author

A copy can be downloaded for personal non-commercial research or study, without prior
permission or charge

This work cannot be reproduced or quoted extensively from without first obtaining
permission in writing from the author

The content must not be changed in any way or sold commercially in any format or
medium without the formal permission of the author

When referring to this work, full bibliographic details including the author, title,
awarding institution and date of the thesis must be given

Glasgow Theses Service
http://theses.gla.ac.uk/
theses@gla.ac.uk



http://theses.gla.ac.uk/6222/
http://theses.gla.ac.uk/
http://theses.gla.ac.uk/
mailto:theses@gla.ac.uk

A Universit
of Glasgovz

Ex=3

Adolescent Obesity in Kuwalit:

Consequences and Treatment

Shurooq Abullateef Boodai
MB BCh BAO MSc

Submitted in the fulfilment of the requirements floe Degree of PhD

School of Medicine
College of Medical, Veterinary & Life Sciences
Human Nutrition Department

University of Glasgow



Abstract

Background: Obesity is a global problem that resulted from ezt positive energy
balance. Decreased physical activity and otheadigenvironmental and genetic factors
all contribute to its development (Han et al., 2010n a larger scope, social, economic
and cultural factors also predisposed to its oetwe globally (WHO, 2000). Of particular
concern is the rise in paediatric obesity with ggfoent rise in morbidity during
childhood, adolescence and young adulthood, aedrrisnorbidity in adulthood,

including adult obesity, as well as increased osgremature mortality in adulthood
(Reilly and Kelly, 2011, Reilly, 2006).

In Kuwait, paediatric obesity prevalence is highl amay be continuing to rise in all age
groups (Mirmiran et al., 2010, Al-Isa and ThaliB03, Al-Isa and Thalib, 2006).

Affluence and rapid transformation of Kuwaiti setgi after the discovery of oil is one
theory behind the changes that took place in teedr and physical activity patterns
which could be the main mediators for the obeggigglemic in Kuwait (Ng et al., 2011).
However, despite the paediatric obesity problenKumwait there is not a widely available
treatment solution or attempts to find obesitytimeant solutions locally (Al-Isa et al.,
2010b). At an international level, effective treatrhstrategies were traditionally confined
to the Western world, particularly the Epstein granthe USA (Epstein et al., 2012, Oude
Luttikhuis et al., 2009, Epstein, 1996), thougheotbuccessful treatment programmes have
been published since the early pioneering workpst&n (Ho et al., 2012).

The aim of the thesis was to: a) test the hypaoshtbsit obesity impairs health related
quality of life in Kuwaiti adolescents and test thiferences in health related quality of

life assessed by self-report and parent-proxy tepddetermine the prevalence of
cardiometabolic risk factor abnormalities and metalsyndrome in a sample of obese
Kuwaiti adolescents, and c) test the effectiverésstreatment intervention for adolescent

obesity and compare it to a primary care control.

Methodology: Chapter 4 describes the health related qualitifestudy (HRQL) that was
conducted at baseline comparing the HRQL betweesehbnd healthy-weight Kuwaiti
adolescents (aged 10 to 14 years). Five hundrgibleliconsenting participants were

assessed using the Peds QL™ self-reports as w&l4aparent-proxy reports. From the



obese group (n= 224), 82 participants agreed ticaate in the National Adolescent
Treatment Trial for obesity (NATTO) (chapter 6), assessor-blinded randomised
controlled trial, and were randomised to the iné@tion programme or primary care
control over 6 months. The intervention programinged to change sedentary behaviour,
diet and physical activity in low intensity dosesaugh 6 hours contact over 24 weeks. At
baseline, 80 blood samples were collected fromWB®bthe 82 participants from the
NATTO study, for the assessment of cardiometab@icfactors namely C-reactive
protein, intracellular adhesion molecules, inteklat6, fasting blood glucose, fasting
insulin, alanine aminotransferase, aspartate anainsferase, gamma glutamyltransferase,
total cholesterol, low-density lipoprotein, highrddy lipoprotein, triglycerides, and
adiponectin. Metabolic syndrome was assessed usmgriteria modified for use in

younger individuals.

Results: From the health related quality of life study, dbewas not associated with
impaired health related quality of life in regressanalysis. In a structured paired
comparison of 98 pairs of obese adolescents vehyaakight peers, impaired health
related quality of life reached significance ordy the physical quality of life domain
(obese group score = 87.5, healthy weight groupese®3.7, 95% CI for quality of life
score = -1.5, -9.4 0.007). In a paired comparison between parent-pvexself-reports
for the obese adolescents, physical quality ofddere (parent-proxy score 81.3, self-
report score 87.5, 95% CI = -3.2, -11pG; 0.001), psychosocial score (parent-proxy score
76.7, self-report score 85.0, 95% CIl =-4.2, -10.8,0.001) and total score (parent-proxy
score 78.8, self-report score 84.8, 95% Cl = -4.0,9,p < 0.001) were all significantly
lower in the parent reports. The cardiometabosk factors with highest prevalence of
abnormal values in the sample (n = 80), describeghapter 5, were; aspartate
aminotransferase (89% of samples abnormal), insefirstance by homeostasis model
assessment (HOMA) (67% abnormal ), intracelluldresibn molecule (ICAM) (67%
abnormal), fasting insulin (43.5%), C-reactive piot(42.5%), low density lipoprotein
(LDL) (35%), total cholesterol (34% abnormal), aystolic blood pressure (30%
abnormal). Of all participants (n=80), 77 had asteone impaired cardiometabolic risk
factor besides their obesity. Prevalence of Meialsyindrome was 21.3% using the
International Diabetes Federation definition anébddsing the Third Adult Treatment
Panel definition. At 6 months outcome in the treatitmintervention NATTO, the trial had
acceptable retention (n =31 from the interventiosug and n =32 from the control group),
but engagement with both the intervention and cbtteatment (as measured by

1



attendance at treatment sessions) was poor. Téremtion had no significant effect on
BMI Z score relative to control, and no other sigaint effects of the intervention were

observed.

Conclusion: In a sample of obese Kuwaiti adolescents, obesity mot associated with
marked impairment of health related quality of;lfi@wever, marked impairment in
multiple cardiometabolic risk factors was pres€@unducting the National Adolescent
Treatment Trial for Obesity in Kuwait was feasiblg not efficacious, and future obesity
treatment trials should incorporate a qualitatissessment for better participants’

engagement.
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1. Introduction and Literature Review

1.1 Introduction

This chapter is a literature review of obesity,haparticular interest in childhood and
adolescent obesity, its definition, prevalence medds, aetiology, consequences,
prevention and treatment options. An overview oW&it and paediatric obesity

prevalence in the country is also discussed.

1.2 Paediatric obesity: Definition
Defining paediatric obesity is of great clinicalportance to ensure accurate diagnosis and
to provide the appropriate treatment option. HIg of great epidemiological importance,

in order to monitor prevalence and trends withid/ar in between populations.

Obesity is a chronic disease characterised by sxumsdy fat which was included in the
International Classification of Disease in 1948 (jban et al., 2010). It affects adults and
children, populations of the developed and develgpiorlds, and is an ever growing
public health concern worldwide. It has reachediemiic proportions, in 2010; overweight
children under the age of 5 were estimated to lee 42 million, globally (WHO, 2012).

There are direct non-reference methods to measuhefat content such as dual-energy x-
ray absorptiometry (DEXA), computer tomography (&8ns), magnetic resonance
imaging (MRI), and bioelectrical impedance. Thesthuds are usually informative,
highly sensitive and specific, and reliable in terof assessing true body fatness (Reilly et
al., 2007). Mostly these methods are either expenfabour intensive or not readily
accessible in routine practice. Therefore, simaia more practical proxy measurements
of excess body fat are necessary for clinical dsageepidemiological purposes. In
practice, different definitions exist for paediatabesity using different methods of
assessment such as waist circumference, percevitatgal weight for height, weight for
height Z scores, BMI percentiles and BMI Z scoreeJe methods use either national or
international reference data. Most of the referafata used, either nationally or
internationally, are arbitrary and do not reallfleet true correlation of specific cut off
points with morbidity or mortality risk (Han et a2010). Body mass index (BMI) is a
simple proxy of body fatness which can be obtaimgthe formula (weight kg/height? m2).



For adults, internationally agreed cut off poirds BMI define underweight{18.5),
normal weight (18.6-24.9), overweight (25-29.9) abeéseX30). These cut off points
correlate well with the risk of morbidity and mditgain adults (WHO, 2000).

On the other hand, definition of paediatric obemstynore complex and still lacks
generalisability. Effects of age, gender, ethnjctyd puberty on growth makes
classification of paediatric obesity difficult (Rgj 2006). Definition of a standard age-
related gender-specific growth charts with clinligaignificant reference points for
overweight and obesity is of great public healtpamance to enable monitoring trends in
paediatric obesity in the population and comparisth other populations internationally

in terms of prevalence and /or trial outcomes.

However, Reilly (2006) argues, in the case of Bbtldge, that a unique cut off point for
increased BMI for age would not suffice to detéet point of increased morbidity in
paediatric populations due to the fact that thdmsiby-associated comorbidities are many
and involve multiple body systems, but any methseldufor the definition has to be
sensitive (identifying those who are excessivetydad specific (identifying those who are

not excessively fat).

Gender-specific BMI for age percentile based ofionat representative data has been
popular in use in the clinical and epidemiologisattings (Reilly et al., 2010). In the UK,
for example, the 1990 population-specific BMI pertde charts are used to define obesity
at BMI > 98" percentile and overweight at BMI91" percentile (Rudolf et al., 2000).
Also waist circumference for age, and BMI for ageng internationally defined reference
data have been in use widely clinically or in reskaThe latter was developed by the
International Obesity Task Force (IOTF) Childhodmésity Working Group and published
in 2000 where BMI percentiles involved combinindadtor children and adolescents aged
2 to 18 years from six large nationally represeveéadamples from Brazil, United
Kingdom, Hong Kong, the Netherlands, SingaporetaedJnited States (Cole et al.,
2000). Cole et al. (2000) developed the cut offipofor overweight and obesity based on
extrapolated adult cut off points at BM25 and BMIE>30, respectively. One question
remains however about the most appropriate methbé used when defining paediatric

obesity.



This problem can be overcome, as Reilly et al (2@kplained in his systematic review by
considering the accuracy of simple clinical anddepiiological definitions of childhood
obesity. Firstly, using BMI for age with nationaference data assured far more sensitivity
and specificity in general and in between gend®s using the IOTF percentiles with the
international reference data. This is of greaticihimportance in order to offer treatment
to those who really suffer from health-threatertaogly fat content. Secondly, for the
diagnosis of obesity with related cardiometabdbk factors, high BMI for age with

national reference data was as accurate a defiraBdhe waist circumference for age
method (Reilly et al., 2010).

Defining paediatric obesity raises another issugedihing change of weight status or body
fatness over time and assessing the best estiorai@ fnass change in response to weight
management. Ideally, the method used here shomdcaevaluate the percentage of body
fat loss (Hunt et al., 2007). In 2005, Cole etahducted an observational study on a
sample of 135 children aged 2 to 5 years over a@gef 9 months. The aim was to detect
the best measure of adiposity change in theserehildom BMI, BMI%, BMI Z score, or
BMI percentile. They have concluded that BMI isedtér method to detect adiposity
change over time (Cole et al., 2005). Hunt et @0 pointed out that this study, being
observational in nature detected reproducibilityhef methods tested rather than a true fat
mass reduction over the 9 month period. Hunt §2807) had tested the use of BMI Z
score, BMI, weight, and weight Z score to detettfass change against actual fat mass
measurement by Tanita Bioimpedance segmental bmudypasition analyser. The study
sample was of 92 children (aged 7 to 19 yearshdittg a weight management clinic over
a period of 12 months. Anthropometric and bioimpegameasurements were made 3
monthly. Hunt et al. (2007) found that BMI Z scevas a better measure to predict change
in fat mass over the other methods. Using bioetadtimpedance as the reference method
to detect fat mass change limited the study resuitiseing less accurate in detecting the
body’s fat mass and differentiating subcutaneoussnfram visceral mass. However, to
detect variation in body composition, a combinabéiioelectrical impedance and
anthropometry could be of great benefit in clinisattings (Wright et al., 2008).

In summary, BMI can be used as a tool to definesitypeand in paediatric populations,
national or international age and gender specilitt Bercentiles is considered a preferable
tool to define paediatric obesity, if available. Mioring fat mass change over time in

paediatric population is best obtained by calcatpBMI Z score at the start and end



points. Adding other tools to define obesity, aagfumetric or direct non reference

methods, could be of great value to detect vanatmf body compaosition.

1.3 Paediatric obesity prevalence and trends

1.3.1 Prevalence and trends — Kuwait

Back in 1979-1980 a joint FAO/UNICEF mission visitdhe Gulf countries in order to
make a first assessment of the food and nutriiikiatson, with particular reference to
infant and young children, hence the developmeit midtrition survey (Musaiger, 1985).
In 1994 the Kuwait Nutritional Surveillance Syst@iiNSS) was developed in
collaboration with the WHO as part of the Globatd&lmse on Child Growth and
Malnutrition. The data used were of Kuwaiti infamtso had completed one year of age. It
used anthropometric cut off points of the WHO thehere for adolescents (10 to 19
years) overweight was defined as BM85" age and sex specific percentile and for
obesity using both BM# 95" percentile and triceps skinfold thickneg" percentile,
from the US National Centre for Health Statisticef\l Health Organization growth
reference (1 to 24 years)(WHO, 1995). It is basetenrlth clinics distributed all over the
6 Kuwaiti governorates and selecting nationallyespntative samples by multistage
random sampling methods. Data on weight, heighg,aangl sex are collected and used to
calculate levels of stunting, wasting, and obefgitythe Kuwaiti population. Nutrition
Surveillance is a system for consistent monitoohghe nutritional status of the population
and its associated health, economic, demographi¢can related variables. It is an
instructive system that provides governments, galeg basis, with updated data on the
nutrition status of their countries. It enhancesdbservation of nutrition-related risk
factors and helps with the development of nutripoficy of the country (Butte et al.,
2007).

The 1995 output of that surveillance showed thaw#tiwas among the countries with the
highest prevalence of overweight in all age groi@esOnis and Blossner, 2000). Yearly
reports were sent to the Ministry of Health offlsiand to the WHO.

At an academic level within Kuwait, several studiese been conducted by members of

the Faculty of Medicine to determine the prevaleofcadolescent obesity and develop

body mass index reference data for Kuwaiti childead adolescents (El-Bayoumy et al.,

2009, Al-Isa and Thalib, 2008, Al-Isa and Thalibp8, Al-Isa, 2004). While prevalence of

obesity in adolescence was remarkably high, treewas relatively stable in studies done
4



on males and females aged 10 to 14 years in the2088 (14.7% and 13.1% respectively,
obesity defined as BMB5™ centile according to CDC reference charts) (Al &204), and
the year 2006 (14.6% and 14.2%, respectively, tpdsfined as BM95" centile
according to CDC reference charts) (El-Bayoumyl.e2809). On the other hand, the
comparison of BMI for age data for adolescent @girfsong three Middle Eastern countries
(Egypt, Kuwait, Lebanon) showed that the highetgsaf overweight and obesity were
among the Kuwaiti girls (Jackson et al., 2007)Isd & Thalib (2006, 2008) collected
anthropometric data for children aged 3-9 yearsaoldl adolescents aged 10-14 years old
in Kuwait. Attempts were made to include all hegltkuwaiti kindergarten, elementary
and intermediate school students. The aim wastédbksh population specific BMI
reference data for Kuwaiti nationals and otheraegl countries. When compared with the
United States National Centre for Health Statisteésrence, the curves were similar
except at the lowest percentilé"j@and higher percentiles (8@ercentile onwards). The
probable reason behind the incompatibility is thase surveys were done after the obesity
epidemic hit Kuwait, suggesting that the natioméiérence data might have been
‘contaminated’ by the obesity epidemic resultingmarkedly higher BMI for age than
those obtained using US CDC reference data (El-@lezl., 2011).

In 2007, the Kuwait nutritional surveillance syst@diNSS) had adapted the reformed
WHO international growth reference (de Onis etZ012), now called WHO child growth
standards, for assessing overweight and obesigsé& are merged data from the 1977
National Centre for Health Statistics (NCHS)/WH@wth reference (1-24 years) and
BMI for age growth charts designed from the WHOwgtostandards for 2 to 5 year old
children, that collected reference data from BrazHana, India, Norway, Oman and USA,
and the BMI cut offs for adults. These new BMI &e percentiles provide fitting BMI for
age reference for 5 to 19 years old children amudesdents. Here obesity is defined using
BMI for age> +2SD corresponding to BMI =30 for adults and oveght> +1SD
corresponding to BMI = 25 for adults. Table 1.1pthys the percentages of overweight
and obesity in Kuwaiti male and female adolescéged 10 to 18) from the year 1996 to
2010, extracted from records of the KNSS-MinistryHealth-Kuwait.

Prevalence of adolescent obesity in the Arabiarf @gion is among the highest in the
world (Ng et al., 2011).



Table 1.1 Kuwait Nutritional Surveillance System (KNSS)

Annual reports 1996-2010

Year

1996/97

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Sample size

10893
10512
3228
3292
2557
2819
1870
3077
2000
2953
1908
3240
2002
2923
1970
3095
1986
3569
1949
3252
3639
4207

Age (y)

10-14
14-18
10-14
14-20
10-14
14-20
10-14
14-20
10-13
14-20
10-13
14-20
10-13
14-20
10-13
14-20
10-13
14-20
10-13
14-20
10-13
14-20

Overweight males (%)

36.8
27.6
19.4
20.9
24.2
17.7
21.7
18.2
22.7
20.2
20.8
18.8
21.8
23.5
25.1
20.4
23.2
20.1
24.3
19.9
23.2
21.3

Overweight females (%)

35.9
311
23.0
23.0
23.7
24.0
249
25.3
22.5
24.0
27.2
25.3
27.1
21.2
23.0
23.7
20.1
25.6
25.7
24.1
27.5
25.0

Obese males (%)

NA
NA
19.6
24.6
20.9
22.4
19.6
23.6
16.8
23.7
19.4
24.8
22.5
23.3
20.4
25.6
24.0
24.8
23.7
25.7
219
26.4

Obese females (%)

NA
NA
17.3
16.2
17.2
19.5
14.3
16.6
17.7
18.6
16.8
20.0
20.1
17.3
16.6
20.5
25.2
20.3
21.7
19.4
21.5
17.1

From 1996to 2006 overweight was defined as BMI 2 85th age and sexspecific percentile, and obesity defined using both BMI2 85th age and sex specific percentile

and skinfold thickness 2 90th percentile from the National Centre for Health Statistics/WHO reference data (WHO, 1995). From 2007 onwards overweight was defined

asBMI 21SD corresponding to BMI =25 in adults and obesitywas defined as BMI22 SD corresponding to BMI =30 in adults, all based on the reformed WHO child growth

standardsfor age and sex (de Onisetal., 2012).



Prevalence of adolescent (age 12 to 18 years)tgldesin a nationally representative
sample in the Kingdom of Saudi Arabia was 12.7%988 (El-Hazmi and Warsy, 2002).
In 2008, from a sample representing 3% of the patpor, the prevalence of adolescent
obesity (age 15 to 18 years) was 33.1% (Bader.,2@08). The prevalence of adolescent
obesity in UAE in 2005 was 24.2% (Al Matroushi dfidry, 2005) and in Qatar in 2004
the prevalence of adolescent obesity was 11% (Bam&Kamal, 2005). Although
comparison is difficult to be made between all AaabGulf countries as different
paediatric obesity definitions have been used ((Ng.e2011), the prevalence in this
region is among the highest in the world where Kititeées the lead.

In summary, studies and national surveillance &ffshow that in Kuwait obesity among
adolescents is high and levels of overweight arebsitfpin that age group had stabilised
between surveys up until the last available sunfeyear 2010 (Mirmiran et al., 2010).
From the Arabian Gulf region, prevalence of adaesobesity is high and the highest is

in Kuwait.

1.3.2 Prevalence and trends of paediatric obesityWorldwide

Regardless of the definition used, it is now evidbat the prevalence of childhood and
adolescent obesity has increased dramaticallyttreelast 3 decades in both the
developing and developed worlds (Alwan, 2011),rhight have been stabilising in the
last few years in the western world (Rokholm et2010). In the European region, studies
show that the prevalence of overweight (defineBM$ > 1SD in WHO child growth
standards) or obese (defined as BMISD in WHO child growth standards) school-aged
children is 20%, 5% of whom are obese (Branca.e2@07). In the US, using the CDC
definition of overweight (BME85" percentile) and obesity (BMH95™ percentile) these
figures are 30% and 15%, respectively (Wang andstenb, 2006). Worldwide, it is
estimated that 1 in 10 school-aged children (54gdars old) are overweight or obese,
using the WHO growth standards for definition (dasCet al., 2012). There is a wide
range of prevalence levels, with overweight (inahgdobesity) prevalence in Africa, South
East Asia and the South Pacific averaging below,189d in the Americas, Europe and
the Eastern Mediterranean regions average above 20%he spread of obesity has been
taking place at different speed across the wonlélmost all developed countries (except
Russia, and Poland), childhood obesity prevalease been increasing more dramatically
than other regions of the world. Moreover, coussttieat have been undergoing rapid

economic transformation in the developing worldwtazcelerated rate of childhood



obesity, particularly in urban societies, in higeecio-economic classes (Wang and Lim,
2012, Wang and Lobstein, 2006). These countries tfae double burden of over-nutrition
and under-nutrition (Wang and Lim, 2012). One sgerfar the outcome of this double
burden is having children with low birth weightsdasubsequent stunting, responding to
future availability of food by increasing in weiglisproportionately to height and
increasing central adiposity and subsequentlyeaming the risk of related chronic
diseases (Hassan et al., 2008, Wang and Lobst@6)2

The recent literature shows levelling off of theldhood obesity epidemic in some regions
of the world (Rokholm et al., 2010). Recently, haghality evidence with descriptive
datasets coming from Australia, China, Englandnéeathe Netherlands, New Zealand,
Sweden, Switzerland, and the USA with data from, 284 children and adolescents aged
2-19 years where two measures of obesity were tosestimate the prevalence of
paediatric obesity since 1999 suggests that theafmece of overweight and obesity
appears to be plateauing at different levels, h@wnesex, age, socioeconomic status and
ethnicity determine the rate of change across thatiens. Nonetheless, overweight and
obesity remains at epidemic proportions (Olds e8l11).

In summary, the prevalence of paediatric obesisylie®en increasing worldwide with
probable stabilisation more recently in westernntoes. The rate of spread differs
between countries, and could be slowing in somes pdithe world.

1.4 The aetiology of paediatric obesity

Although the mechanism of obesity development isfuity understood, it remains an
energy balance disorder that is caused by an exeessergy intake over energy
requirement; this is a simplified version of a mooenplex subject (Reilly et al., 2007).
Measuring energy intake or examining energy exparalin paediatrics is limited due to

inaccuracy of the measurements used or their logh tespectively (Reilly, 2006).

There are multiple factors for excess positive gnéalance imbalance including genetics,
environmental, lifestyle preferences and cultuaatdrs (Kosti and Panagiotakos, 2006).
So in other words, in order to identify aetiologdifactors of paediatric obesity, one could
search for possible genetic and epidemiologicélfastors (Reilly, 2006). From a review
of systematic reviews of early-life determinantowérweight and obesity, figure 1.1



shows a model proposed by Monasta et al (Monasth, &010) which displays the

possible risk factors predisposing to paediatrieraxeight and obesity.
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Figure 1. 1 The complex web of potential determinants of overweight and obesity in children. Source Monasta et al.,

2010.

As discussed before, the great increase in paedaddesity in the world over the past

several decades suggest that environmental fataéwmes greater influence on the aetiology

than the genetic factors. The ‘obesogenic envirarithiea term used in the media and the

literature to describe the current environment jgqauking to chronic positive energy

imbalance with readily available energy dense fdodsin nutrients and discouraging

physical activity(Swinburn et al., 1999). Howevevin studies had shown that fat

distribution of twins, monozygotic or dizygotic, veesimilar regardless of the environment
in which they grew (Phan-Hug et al., 2012, Ramadhagppa and Farooqi, 2011, Stunkard
et al., 1990) and so some genetic contributiontexis

1.4.1 Genetic contributions to obesity

Genetic contribution to obesity could be dividetbisingle gene mutations in which

obesity is the resultant abnormality, or genetiedsgme in which obesity is part of the

identifiable signs of the specific medical syndroah@ng with mental retardation and

developmental abnormality, or the result of mudtiplatively common variants, each of

which has small effect (Ramachandrappa and Far@0dil).



Eating behaviour can be viewed as homeostatic mmésrhathat is controlled by hormonal
signals from adipose tissue and the gastrointdgtaet to provide feedback to the
hypothalamus to regulate appetite (Han et al., 20@8ne mutations in the production,
signalling or receptors of these hormones couldrdnrte to the aetiology of obesity
(Farooqi et al., 2007). Congenital leptin and lep&ceptor deficiencies, and
proopiomelanocrtin (POMC) deficiency are examples share the phenotype of early
onset severe obesity. The prevalence of these iongdias varied from 0.5% of obese

adults to 6% in patients with severe childhood dp¢Earooqi et al., 2007).

It has been suggested that 20 to 90% of the vamiati BMI is inheritable (Maes et al.,
1997). However, studying the genetic basis of dpesisceptibility is difficult due to its
complexity and polygenic nature. Single gene maitatiare rare occurrences, with
prevalence ranging from 0.5 to 4% of the populafidiraglia Del Giudice et al., 2002,
Vaisse et al., 2000)

There are about 30 medical syndromes in which pascibbesity is one of their signs
(Holgate et al., 2012). Other signs and symptorokide dysmorphic features, mental
retardation, short stature, and developmental abalitres. These inheritable disorders
explain about 1 to 2% of paediatric obesity (Lols#d al., 2004). Down syndrome,
Prader-Willi syndrome, Duchenne muscular dystrogtigright hereditary
osteodystrophy, and Fragile X syndrome are sontieesie conditions that can be seen in

clinical settings.

Single nucleotide polymorphism (SNP) is a variafim@a single locus of DNA sequence in
an individual which can result in impaired DNA cogiresulting in a disorder or disease
(den Hoed et al., 2009). The rs9939609 SNP in tsvand obesity associated gene (FTO)
is one example, contributing to 16% of obesity iiskhe population (Frayling et al.,

2007).

1.4.2 Endocrine disorders
The endocrine system is made up of glands in thg bwat produce hormones, which can
act locally or at distant organs, in order to cohrody function, growth, sexual
development and metabolism. There are several endabnormalities that are
associated with obesity (Nussey and Whitehead, 2@xine of these abnormalities result
in obesity as one of their signs; others are cabgatbesity and can be corrected with

10



weight loss. Classically, these conditions inclugdgyothyroidism, growth hormone
deficiency or resistance, hypopituitarism, hypogtoteophic hypogonadism,
hypogonadism, cortisol excess, pseudohypoparatiigroj and craniopharyngioma
(Nussey and Whitehead, 2001). In most of thesescappropriate management of the

primary cause can result in weight loss.

1.4.3 Birth weight, parental factors and foetal gravth

Most obese adults were obese adolescents and tesst adolescents were overweight or
obese children (Rooney et al., 2011). In a bidhort of 777 infants, followed up for 20
years, Rooney et al. (2011) concluded that theivelaisks (RRs) to predict obesity at
early adulthood were 12.3 (95% CI 5.81, 26.1) futdhood and 45.1 (95% CI 17.24,
117.94) at adolescence. In fact, obesity can dftetraced back to early childhood
development (Maes et al., 1997). Children who dgveldiposity rebound before the age
of 5 years have increases in mean BMI from age&ltdescence, but those who
experience later adiposity rebound have decreadgbll from age 3 to adolescence. This
pattern is maintained into adulthood (Williams &wulding, 2009, Rolland-Cachera et
al., 2006). More evidence from Bjerregaard andeagles (Bjerregaard et al., 2014) from
the Copenhagen Perinatal Cohort where participaets followed from birth to the age of
42 (n=1633) showed that higher weight gain dutirefirst 12 months of life was
associated with higher adult BMI.

High birth weight is associated with increasedafad lean mass in infancy and childhood
(Monasta et al., 2010). Small-for-gestational-agkiés who show early catch-up growth
might be at risk of childhood obesity and insuksistance (Monasta et al., 2010).

Gestational diabetes produces macrosomia (larges)abnd could be associated with
childhood obesity later in life. A similar assoaiet is also found between prenatal

maternal smoking and later childhood obesity (Mtaas$ al., 2010).

There are certain environmental settings that cpradispose children to obesity. Growing
up with an obese parent is a risk factor for subsatjobesity, especially if both parents
were obese (Lobstein et al., 2004). There coulgdmetic as well as shared environmental
factors in this picture. This relationship mayb@sger if the mother is obese (Nader et al.,
2006).

11



Evidence from systematic reviews suggests thastfesling is likely to be causally

protective against childhood obesity (Yang and khaifi, 2013).

1.4.4 Diet

Energy intake is one input of the energy balampeaton, thus high energy intake is
considered a risk factor for obesity developmentd-preferences and eating habits that
lead to obesity are gained during childhood frofancy onwards (Pearce and Langley-
Evans, 2013). A recent review by Pearce and Larglens (2013) on the relationship
between foods consumed during infancy complemerfiégging and overweight or obesity
during childhood, found that only one study oufie¢ showed that high energy intake in
early infancy could be associated with high BMI gedcentage body fat, so considered
the results as inconclusive and further researokesled to establish the nature of the
relationship between food consumed and eating $iabguired during infancy and obesity

during childhood.

The source of the high energy intake is often flogh fat content of food (Lobstein et al.,
2004). Evidence from the past 50 years show thatoiatent of the modern diet has
increased markedly, coupled with higher consumptate and larger portion size
especially for foods eaten outside the home (Freneh, 2001). This pattern obviously
can provide larger sum of energy to the child’siatheed. In children who ate meals with
high fat content from fast food consumed poorelliudiet than those who did not, and
could increase their risk of obesity if this wa®alked to be part of their lifestyle (Bowman
et al., 2004). However, carbohydrate content dfdcbin diet has received little attention
with the exception of sweetened soft drinks thatsh positive association with the
development of obesity in childhood (Lobstein et2004, BMJ, 2012). This was also

supported by a recent systematic review (Monassh ,e2010).

1.4.5 Sleep deprivation

Monasta et al. (2010) in their review of systemagiiews on the association between
sleep duration during infancy and the risk of fetahildhood obesity concluded that the
shorter the period of sleep during infaneyl@ hours of sleep) the more likely to
encounter obesity later on in life (at the age & 10 years of age). This association was

stronger for boys and for younger age childreh(years of age).

12



1.4.6 Physical activity and sedentary behaviour

Systematic reviews have concluded that prolongesesdime and decreased level of
physical activity was associated with increasedylfathess (Monasta et al., 2010).
Sedentary behaviour could also result from obesstplay and other physical activities are
less attractive to the obese child (Tsang et @l32Bauman et al., 2012). However, a
longitudinal study of 871 children from the AucktaBirthweight Collaborative Study in
New Zealand with a 7 year follow up confirmed teatlentary behaviour predicts
overweight and obesity in children (Blair et aD0Z). This may work by displacing the
amount of time a child would normally spend on phagh inactivity and in doing so, the
likelihood of consuming sugary drinks and energysgefoods could increase (Lobstein et
al., 2004).

In summary, there are multiple risk factors thatldgredispose to the development of
paediatric obesity. Some factors are at least piatgnmodifiable and others are not. In
clinical settings, proper assessment of the oblede ar adolescent and their family is
essential in order to pinpoint the factor or fasttirat might have led to the development of
obesity and offer the best possible treatment optamd support (SIGN, 2010).

1.5 Complications of paediatric obesity

With the relatively recent and fast increase indiateic obesity prevalence emerged
multiple and dire health consequences both phyaiwdlpsychological. These
consequences could represent the roots of muttipases and disorders that can emerge
in early adulthood, or can present in their futhh picture in childhood and adolescence
(Juonala et al., 2011, Reilly and Kelly, 2011, Ligs et al., 2004). There are immediate
health consequences of paediatric obesity and #rerng-term health risks. All of these
complications can be divided into either physiaahplications which can affect every
organ system in the body, or psychological compbes. The evidence for these

associations from the literature is multiple anteasive.

Identifying children and adolescents with obesityurn identifies a group of the
population who suffer from cardiovascular diseasle factors, and inflammatory and
metabolic risk factors, and who might also suffenf multiple psychosocial impairments
(Reilly et al., 2003). However, as discussed irtisad..1 Definition of paediatric obesity
above, an ideal definition of paediatric obesitgtil not available due to a number of
reasons; lack of agreement on a universal anthregramool to classify healthy weight,
13



overweight and obesity ranges, lack of agreemerat i@fierence population being national
or international, and lack of agreement on the rappropriate cut off points that best
mark the individuals who are at a higher risk oésiby-related complications (de Onis and
Lobstein, 2010).

Figure 1.2 outlines the physical and psychologicahplications of childhood obesity. Out
of the vast number of complications, the psychaalbctomplications are probably the
most common (Reilly, 2006). These include depressiaxiety disorders, low self-esteem
and low health related quality of life (HRQL).

One important consideration made by Ebbeling atidagues (2002) is that the
occurrence of these obesity-related complicataamsbe affected by ethnicity as a result
of cultural factors, one example being that psysfigial consequences are higher in
whites than other ethnic groups in a study donk vagards to self-esteem in girls in the
USA (Kimm et al., 1997). Ethnic minorities and smetonomic disparities have been
linked to childhood and adolescent obesity in savaarts of the world (Singh et al.,
2008b, Stamatakis et al., 2005, Willms et al., 30B®wever, in Kuwait there is no
official socioeconomic categorisation of the popiola (Shah et al., 1998) and questions
pertaining inequalities in the society have notrbaeswered in a systematic manner.
Moreover, published census data from the Publidéuity for Civil Information (PACI)
has no reference to ethnic categorisation for thgufation, related to the fact that the
Kuwaiti population is homogenous of Arabic origins.
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COMPLICATIONS OF CHILDHOOD OBESITY

P Bbor selfestoe mumpp (1)~ Neurological
oor selfesteem 9 oo ori
Depression seudotumor cerebri
Eating disorders
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Sleep apnoea
Asthma
Exercise intolerance

Cardiovascular
Dyslipidaemia
Hypertension
Coagulopathy

Chronic inflammation
Endothelial dysfunction

Gastrointestinal
Gallstones
Steatohepatitis

Renal
Glomerulosclerosis

Endocrine

Type 2 diabetes

Precocious puberty

Polycystic ovary syndrome (girls)
Hypogonadism (boys)

Musculoskeletal
Slipped capital femoral epiphysis
Blount’s disease
Forearm fracture
Flat feet

Figure 1. 2 Complications of childhood obesity. Source Ebbeling et al., 2002.

1.5.1 Psychological complications
Some researchers argue that obesity should bedexyas mental or behavioural disorder,
and that research should be directed towards igergithe psychological factors
associated with its development rather than idgntifmedical strategies for prevention
and treatment (Russell-Mayhew et al., 2012). Howeweat all obese children and
adolescents suffer from psychosocial problems thadiack of longitudinal studies in this
area hinders the recognition of the direction efrdlationship between obesity and
psychosocial issues and also the magnitude of lationship (Vila et al., 2004).

In a cross-sectional study done by Vila and cglles (2004) on 155 obese children and
adolescents attending obesity treatment in Pagisd(& to 17 years) to explore the
relationship between paediatric obesity and psyatiapogical disorders, the researchers
showed that obesity is a significant factor in dlewelopment of psychological disorders
namely separation anxiety and social phobia anohipetence, which all may contribute
to the maintenance of obesity. When this samplecsagpared with diabetic controls
(Type 1 diabetes which a major part of their managy# relies on dietetic control), they
had significantly more psychological disorders imtber and severity. In another study

that supports the view that obesity could involveager potential for psychosocial distress
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than some chronic somatic disorders, Schwimmelk é€@03) recruited 106 children and
adolescents aged 5 to 18 years, and studied HR@lisodample using the PedsQL™
questionnaire, which is a valid and reliable agec#r health related quality of life
guestionnaire (Varni et al., 2001), and compar&dth the results from cancer paediatric
patients. The researchers found that HRQL levele werse for the obese group. For
obese children and adolescents, psychosocial dawelat is usually impaired to a varying
extent ranging from dissatisfaction with weighttstaand shape to low self-esteem,
depression and other psychosocial disorders (@sfiet al., 2010) (discussed in more
details in chapter 4).

1.5.2 Cardiometabolic complications

The major cardiovascular disease risk factorsahatbe found in children and adolescents
are hypertension, dyslipidaemia, left ventriculgpdrtrophy or dysfunction,
hyperinsulinaemia and /or insulin resistance (Reitlal., 2003). The Bogalusa Heart
Study in Louisiana (Freedman et al., 2007) hadipgexi’detailed profile of cardiovascular
risk factors in children and adolescents and thetsistence into adulthood. In the study,
obese adolescents (BMI99th percentile, Centre for Disease Control (CD@wth

charts) had the prevalence of hypertension incce@gefold, the prevalence of total serum
cholesterol increased by 2.4 fold, and a 3 foldaase in LDL cholesterol, as adults aged

27-31 years.

The metabolic syndrome (insulin resistance syndronsyndrome X) is a combination of
medical disorders that, when present, increaseaskef cardiovascular disease, stroke and
diabetes. There have been debate on the propertaefiof metabolic syndrome in adults
and whether all the features of the syndrome shioeildbligatory for the definition,
however, in 2009 the International Diabetes Fedwratask Force on Epidemiology and
Prevention; National Heart, Lung, and Blood Ins&ftAmerican Heart Association; World
Heart Federation; International Atherosclerosisi&grand International Association for
the Study of Obesity reached a Joint Interim Statdrto harmonise the definition of the
syndrome. There are 5 criteria in use, and if 3obtihese 5 are present, that would qualify
for the definition (Alberti et al., 2009). Thesateria include; elevation of waist
circumference (population-specific definitions)glycerides> 1.7 mmol/L or drug
treatment for elevated triglycerides, reduced HD1L.0 mmol/L in males ox 1.3 mmol/L
in females or drug treatment for reduced HDL, dledaystolic blood pressurd 30
mmHg and/or diastolic blood pressar&5 mmHg or treatment for hypertension and
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elevated fasting blood glucoseés.6 mmol/L or drug treatment for diabetes mellitus
(Alberti et al., 2009).

The diagnostic criteria for childhood and adoleseeeatabolic syndrome are not
unanimously agreed upon (Goodman et al., 2007 }altlee fact that the paediatric risk
profile is unstable in the short (60 days) and I16h§ year) term based on the adult criteria
(Gustafson et al., 2009). Applying absolute cutpafints to continuous variables without
considering the impact of aging, pubertal staged,ethnicity are also factors in failure to
reach a consensus. Nevertheless, identifying @nldnd adolescents with increased risk
of developing cardiovascular disease later on fieemely important and one of the
available clinical definitions for paediatric metdilb syndrome is the IDF definition of
metabolic syndrome in children and adolescents lwbansist of five criteria (Zimmet et

al., 2007). These guidelines are age-specific tmepass the different stages of paediatric
development. They start from 6 years of age tordlikn 16 years of age as shown in box
1.1. However, the IDF recommend that the syndromogilsl not be diagnosed at age 10
and younger, and such patients with identifieceaatshould be directed towards obesity
treatment instead as appropriate. To be diagnogbdW® using the IDF definition, high
waist circumference (population specific percetiied two other criteria need to be

present.

Al Isa and colleagues assessed the prevalencetabole syndrome in a random sample
(n=431) of female Kuwaiti adolescents aged 10 tgdaks using IDF criteria (Al-Isa et al.,
2010a). The results showed a high prevalence ddlvoét syndrome in that age group
(14.8%) compared to general population.

Internationally, a recent review by Tailor et a0{®) concluded that prevalence of MS
among in the paediatric population ranges fromah@ 22.6%, where obesity is the most
important risk factor (up to 60% of the obese afeitdor adolescents maybe affected

according to Tailor et al., 2010).
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Box 1.1 IDF definition of at risk group and of metabolic

syndrome (MS) in children and adolescents

Age 6 to < 10 years

- Obesity > 90th centile defined by waist circumference

- MS should not be diagnosed, further measurements should be made if family history of
MS, type 2 DM, dyslipidaemia,

cardiovascular disease, hypertension or obesity.

Age 10 to < 16 years

- Obesity > 90th centile or adult cut off if lower assessed by
waist circumference

- Triglycerides = 1.7 mmol/L

- HDL-C < 1.3 mmol/L

- Blood pressure > 130mmHg systolic or > 85mmHg diastolic

- Glucose = 5.6 mmol/L (oral glucose tolerance test) or known

type 2 diabetic

Age > 16 years

- Use existing criteria for adults

Source Zimmet et al. 2007.

1.5.3 Orthopaedic complications

Excess weight is a continuous stress on the musiceletal system. The presence of
unfused growth plates and softer cartilaginous bariehildren contribute to the
development of a number of abnormalities includsiggped femoral capital epiphyses,
Blount’s disease (Bowing of legs and tibial tor9iand osteoarthritis in older children and
adolescents (Wills, 2004). Moreover, extreme pateidiobesity is associated with
increased chances of lower extremities fracturesgler et al., 2013).

1.5.4 Endocrine complications
Childhood and adolescent obesity is associatedindtieased incidence of insulin
resistance and type 2 diabetes mellitus. In sorpelptions, type 2 diabetes mellitus in

adolescents account for 50% of the newly diagnessds (Fagot-Campagna, 2000).
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Moreover, the pre-diabetic state i.e. glucose @rwice and insulin resistance, seems to be
more prevalent in the severely obese children diteacents, irrespective of ethnic origin
(Sinha et al., 2002). In view of the subsequentaase in blood glucose, emerges the
possibility of the macro-vascular and micro-vascuigairments of type 2 diabetes
mellitus that include complications like stroke dadney failure, respectively.

Menstrual abnormalities are often diagnosed in eli@sale children and adolescents, one
of which is the decreasing age of menarche (befbrgears of age) (Currie et al., 2012,
Must and Strauss, 1999). In Kuwait, Al Awadhi et(Al-Awadhi et al., 2013), had
investigated the age at menarche for 1250 conteampgirls and found a significant
inverse relationship between the age at menarathelaesity or overweight before and
after adjusting for potential confounders. In mdlesvever, the evidence is not clear

whether obesity reduces or increases the age @rfyufbe Leonibus et al., 2012).

Oligo- or amenorrhoea, hirsuitism, obesity, acman#hosis nigricans, and insulin
resistance are all part of the polycystic ovaramdsome (PCOS) formally known as
Stein-Leventhal syndrome (Ojaniemi et al., 2010¢-Rnd peripubertal obesity could be a
contributing factor in the development of PCOSdolascents through insulin-resistant
hyperinsulinism (Rosenfield, 2007). The mechani$tiis process is yet unknown,
however, studies showed that using insulin-lowedggnts such as metformin
administered to obese girls at risk of developi@¥S, improved insulin resistance,

adiposity and androgen levels (Ibanez et al., 2004)

1.5.5 Respiratory complications

In a recent review by Pulgaron (2013) examiningrédationship between obesity and
other comorbidities, the prevalence of asthma leas ncreasing in parallel with obesity
epidemic in recent years. Obesity seems to incrb@smcidence of asthma or worsen
existing asthma. There are some suggestions okgelifterences in the relationship

between obesity and asthma but the evidence igat@bnsistent.

Sleep-associated breathing disorders ranging freawyhsnoring to obstructive sleep
apnoea have also been associated with paediagsgitpbThe resultant hypoxaemia of
sleep-disordered breathing can predispose to iseneanflammatory risk factors
(Tauman et al., 2007, Tauman and Gozal, 2006adtideen estimated that 94% of children
with severe obesity have abnormal sleep patteing@iri et al., 1993). The state of
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hypoxia and hypercapnia that results from obstveciieep apnoea can potentiate the

development of cardiovascular abnormalities (Dané¢lal., 2005).

1.5.6 Gastrointestinal complications

Gastroeosophogeal reflux disease (GERD) is a canwamplication of obesity in adults
affecting almost 40% of the population (Anand arad2{2010). With the rising of
paediatric obesity and extreme obesity, GERD has bieagnosed more frequently in
obese children and adolescents (Koebnick et al1R20n addition, gallstone disease is
found to be high in prevalence in extremely obdslelien and adolescents, especially girls
(Koebnick et al., 2012). Non-alcoholic fatty liveisease (NAFLD) is the most prevalent
chronic liver disease in obese children and adelgsqGiorgio et al., 2013). It is
associated with the development of insulin reststaand type 2 diabetes mellitus,
metabolic syndrome, hypertension and cardiovasclisaase (Koebnick et al., 2009).

Early recognition is needed to avoid future motyidind mortality (chapter 5).

1.6 Paediatric obesity prevention

The ultimate goal of any health promotion strategseto modify human behaviour that is
causing ill health into more health-enhancing bé&havto reduce the risk of disease.
However, behaviour modification goes beyond indraldevel to include more societal
and broader community levels and any health prangilan should be injected at these
levels for potential change (Lawlor and Pearce320Ihere is a wealth of trials on
interventions to prevent childhood obesity in sdhsmitings, with successful outcomes
(Martin et al., 2013, Katz et al., 2008, Sahotalgt2001b). The rationale behind this is
that schools are well circumscribed areas, wheitdreln spend substantial proportion of
their lives and in most countries of the world eatian is compulsory (Nixon et al., 2012,
Katz et al., 2008).

It is beyond the scope of this thesis to examieeptievention interventions as our main
theme is paediatric obesity treatment. The mogtnte€ochrane review on the prevention
of child and adolescent obesity was that of Waséed (2011).

1.7 Paediatric obesity treatment
Management of paediatric obesity and its relatedtheisks consume more and more time
of health professionals, presenting a health daalenge (Avis et al., 2014, Story et al.,
2002). However, the need for evidence-based int¢iues for obesity treatment is
important in order to counteract the current paediabesity epidemic and its related
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health consequences. The current knowledge, laikpractices of physicians at

secondary health care in the western world lackgtbper training in lifestyle

modification required to deal with behavioural peshs which maintain paediatric obesity
(Avis et al., 2014, Klein et al., 2010, O'Brienadt 2004, Foster et al., 2003, Story et al.,

2002).

1.7.1 Why treat paediatric obesity?

There are a number of high priority reasons ta thddhood and adolescent obesity some

of which are as follows:

Childhood and adolescent obesity does not spontsheresolve. Strong evidence
from various prospective studies show that chila¢hand adolescent obesity tracks
into adulthood and the evidence is strongest witheiasing age; over 50% of obese
adolescents become obese adults (Singh et al.a2@® et al., 2000, Whitaker et
al., 1997).

Obese children and adolescents already experienltgl®a physical and
psychological consequences as a result of thesitghas explained in sectidn5
Complications of paediatric obesityabove.

Adverse cardiovascular risk factors encounterethdwhildhood and adolescence
increases the risk of adult cardiovascular diseasidity and mortality (Reilly
and Kelly, 2011, Reilly et al., 2003).

Management of childhood and adolescent obesityroprove the cardiovascular
risk factor profile. Decreasing one’s weight by%.teads to a decrease in health
risks in adolescents as well as adults (Shapiab. €2006). Furthermore, the
atherogenic profile and insulin sensitivity in obehildren improves with a 0.5
reduction in BMI SDS over 1 year period (Reinehd &mdler, 2004, Reinehr et
al., 2004).

Improvement in psychosocial functioning can alsatieined with proper weight
management of childhood obesity (Hofsteenge eR@l3, Harris-Glocker et al.,
2010, Lofrano-Prado et al., 2009, Myers et al.,8)99

With the current prevalence and severity of chilahand adolescent obesity, the
economic cost has increased dramatically, anddkes @re likely to increase even
more (Wang and Dietz, 2002) and weight managenregr@ammes could be

designed to be cost effective or even cost saviogr( et al., 2012).
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1.7.2 Current recommendations for paediatric obesyt treatment

The current recommendation for paediatric obesé@gtment derived from systematic
reviews, notably from the most recent Cochran re\{leude Luttikhuis et al., 2009). The
review included 64 studies; 54 lifestyle interventstudies and 10 on drug treatment.
However, long-term outcomes (follow up period>dd months following the intervention)
of obesity treatment was limited, hence the recontagon in the Cochrane review to
extend the trial period in order to examine thécaffy of the proposed interventions in the
longer-term.

The expert committee on the treatment of overweagiat obesity in children and
adolescents in the USA recommends that the treatofi@esity should start at younger
age (Spear et al., 2007). Age is an important ptedof weight management success in
children and adolescents; younger children seeachgeve more weight loss (Danielsson
et al., 2012, Pott et al., 2009, Goossens et@D92Sabin et al., 2007).

1.7.3 Who should be offered treatment?

Ideally, all children and adolescents who suffenirobesity, as defined by local protocols,
should have a weight management plan (Spear &08l7). Identification of obese

children and adolescents should be made at pricagylevel, and special attention should
be directed towards assessing the health risksiasso with the condition as well as
assessing unhealthy lifestyle habits that couldeHeas to the child’s or adolescent’s
obesity (Barlow, 2007). The focus should be onfémeily as a whole and not just the child
or the adolescent. Suggestions for obesity managephen through lifestyle modification

can be made at this primary setting.

1.7.4 Obesity treatment goals

The primary treatment goal is to improve the loeg¥t physical health through permanent
healthy lifestyle habits. In children and young ladoents who have growth potential and
do not suffer from co-morbid conditions associatatth their obesity, weight maintenance
is the goal of the treatment plan which in turoat for normal growth in height to take
place and “cure” the child as he/she grows (SIGN,.

In children and adolescents where faster weighig#oh is needed due to the presence of
obesity-related co-morbid conditions including gsysocial functioning, weight loss is the
goal (SIGN, 2010). Therapeutic goals are also cmned such as correcting metabolic
abnormalities, improving psychosocial health amdifiafunctioning.
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1.7.5 How strong is the evidence on the effectivesgeof obesity treatment?

In general, poor dietary habits, decreased phyaiality and sedentary lifestyles play a
fundamental role in the onset of overweight andsaip€Lobstein et al., 2004). Therefore
most behavioural interventions for obese childneth alolescents are aimed at improving
lifestyle behaviours and there is evidence of afficof lifestyle modification in the
Cochrane review (Oude Luttikhuis et al., 2009). érdingly, lifestyle modifications
usually include three components: dietary intakg/spral activity and sedentary behaviour
reduction. Changing human behaviour is very chgllentask especially in an
environment that favours sedentary behaviour andrfd sugar loaded fast foods (Spruijt-
Metz, 2011).

Four recent reviews on interventions to treat ¢tolad and adolescent obesity (Ho et al.,
2012, Oude Luttikhuis et al., 2009, McGovern et2008, Atlantis et al., 2006) had
reviewed very diverse studies comprehensively @at). Ho et al (2012) performed a
systematic review and meta-analysis on the effent@igs of lifestyle interventions (dietary
and physical activity modifications) on weight cganBMI or BMI Z score) in children
and adolescents 18 years of age. Other outcomes included lipidilercserum insulin and
blood pressure. A total of 33 studies included, thgdsom the USA, and the rest were
from Australia, Israel, Germany, the UK, Belgiumhi@a, Finland, Iran, Korea, Mexico,
Taiwan and Tunisia. Ho and colleagues concludedifeatyle interventions had direct
effect on weight loss, improvement in the lipid fdey fasting insulin and blood pressure
as compared to no treatment control. However, megearch is needed to determine the
optimal duration, frequency and long term benefitbfestyle intervention in the treatment
of paediatric obesity (Ho et al., 2012).

The 2009 Cochrane review of interventions to todmgsity in children and adolescents
showed that family-based programmes achieve theésdgts in relation to weight
reduction, as mentioned above (Oude Luttikhuid.e2@09).

McGovern et al. (2008) reviewed 61 trials that waesigned for treating childhood and
adolescent obesity non-surgically including pharohagical trials, dietary interventions,
physical activity interventions and combinatiordadtary and physical activity
modifications. The efficacies of these intervensiovere short-term with no or limited
subsequent follow up; however, non-significant éiefavoured combined lifestyle
interventions with parental involvement.

Atlantis and colleagues (2006) studied the effetts4 exercise trials in the treatment of
childhood and adolescent obesity. They recommehdegeen 155 to 180 mins/week of
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moderate to vigorous aerobic exercise to redugaoady in obese children and
adolescents.

All four reviews call for future larger scale tisalvith long-term follow up and broader
health and psychosocial benefits.

However, data on the effectiveness of comprehengerght management programmes for
the treatment of adolescent obesity are limitech{Blason et al., 2012), Community and
school programmes often have dual goals of premernd treatment, so the data are
difficult to evaluate (Zitsman et al., 2014, BradaMudd, 2013).
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Tabel 1.2 Reviews of obesity treatment trials

Source Number of studies Inclusion criteria

Studies that significantly
reduced adiposity or BMI

weight maintenance

Ho et al 2012 33 trials in the meta-analysis RCT on lifestyle interventions

outcomes included BMI,
BMI Z score, lipids profile,
fastinginsulin, blood pressure

overweight or obese
age <18 years
lifestyle interventions vs:
usual care, waitinglist, no
treatment or written material
RCTs of lifestyle, drug and
surgical interventions +/- fa-
mily members involvement
Age under 18 years
min 6 months follow up
(3 for drug therapy)
Exclude; eating disorders,
type 2 diabetes, secondary

causes of obesity
76 trials in the review RCTs

61 trials in the meta-analysis:
9on drug therapy
6 on Dietary interventions
17 on physical activity
23 on combined lifestyle

Oude Luttikhuis et al. 2009 64 trials in the review

54 on lifestyle interventions
10 on drug therapy
8 lifestyle and 4 drug trials
used for meta-analysis

McGovern et al. 2008

Exclude; type 1 diabetes,
eating disorders, obesity
syndromes

interventions

interventions
interventions

Atlantis et al. 2006 14 Physical activity inter-

ventions

RCTs, age under 18 years
Could include nutrition
intervention
report pre and post treatment
change in overweight

2 out of 14 studies

Significant weight loss
Significantimprovement

5 out of 8 lifestyle trials

3outof4drugtrials

6 out of 9 drug therapy
Drug or lifestyle interventions 4 out of 6 Dietary interventions that medications and lifestyle
5 out of 17 physical activity

Significant post treatment
effect after 1 year

in lipids profile, fasting insulin, significant improvementin
and blood pressure

lipid profile, fasting insulin
and blood pressure after 1 year

Long-term effects of obesity
treatment was limited
recommend more high

quality studies

There was limited evidence

interventions reduced paed-
iatric obesity in the short term.

6 out of 23 combined lifestyle The long-term effectiveness

effectiveness and safety
was unclear

Future research is needed to
evaluate dose-response effect,
long-term and multiple
health outcomes

BMI: body mass index; RCTs: randomised controlled trials; Lifestyle interventions: dietary, physical activity and behavioural interventions
Drugtherapy:orlistat, Sibutramine, Metformin
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The expert committee on the treatment of overweagiat obesity in children and
adolescents from the USA (Barlow, 2007) suggestspmssible scenario with four-staged
approach, depending on the severity of the conddind the willingness of the family to
commit. The first stage called prevention-plus vertéye health professional, at primary
care level, analyse the eating and lifestyle hanit offer healthy eating habit and to
increase the level of physical activity of the widual while reducing sedentary behaviour.
The second stage could be started first if obegity severe or was associated with co-
morbid conditions. It is a structured weight mamaget plan that could involve more than
one heath professional usually a dietician and iphitherapist, with hospital OPD

referral to a qualified physician.

The third stage is a comprehensive multidiscipyinatervention approach with more
frequent hospital OPD visits and intensive monitgrior behavioural change and
setbacks. The multidisciplinary team include a tjieal physician, a dietician, a physical
therapist, and a psychologist. Hospital appointsment frequent to ensure better
compliance and health improvement.

The last stage is a tertiary care interventiongmalld not be started unless the patient had
failed in the third stage and it only concerns ehagth morbid obesity and associated co-
morbid conditions because it involves the use dfiocaions and/or surgery and/or

hospital admission.

1.7.6 Dietary component
There is no straight forward guideline as to whataty regimen works best in children
and adolescents to treat obesity (Spruijt-Metz,120The aim is to replace energy-dense
foods of low nutritious value with low-energy foodgh high nutritious value (Steinbeck,
2005). The dietary interventions that have beepntef in recent reviews include low-
glycaemic index diets, protein-sparing modifiedtslidow-carbohydrate diet, high-protein
diet and hypocaloric diets (McGovern et al., 2008).
The Epstein group from the USA reports the majarftgtudies and are the most
frequently cited in the literature (Epstein et 2012, Epstein et al., 2001, Epstein, 1996,
Epstein et al., 1995a, Epstein et al., 1985). Tiné&rventions are resource intensive and
characterised by long-term follow-up, include dficdight diet scheme, increase in
physical activity and decrease in sedentary belayvand usually involve a family
member (Epstein, 1996). Stewart and colleaguess{2thplified the traffic light scheme
developed by Epstein et al (1985) and this was us#dte Scottish Childhood Obesity
Treatment Trial (SCOTT) in 2008 (Hughes et al.,20Btewart et al., 2005, Epstein et al.,
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1985). This modified version of the traffic lighietiused basic divisions of foods into 3
categories without residing to the concept of ¢aloounting, therefore, the concept
seemed simpler and easier to follow by parentslagid children. Figure 1.4 displays the
food categories of the modified traffic light digbere “red” refers to bad foods namely
energy-dense high fat high sugar foods, “greergreefo good foods namely fruits and

vegetables and “amber” is for foods restricted sahtimes.

Red foods® Amber foods® Green foods®
o Fried foods o Lamb, pork, beef o Fresh/dried fruit
o Potato chips o Sausages and burgers o Tinned fruit in fruit juice
o Pies, pastries o Chicken and turkey o Vegetables/salad
o Take-out meals o Fish ¢ Homemade/tinned vegetable soup
o Fries and burgers o Eqgs and cheese o Sugar-free gelatin
o Sugar o Vegetarian meals o Plain breakfast cereals and low-fat milk
o Sweets o Bread/chapati o Plain popcorn, breadsticks
o Chocolate o Potatoes o Sugar-free lollies
o Chocolate biscuits o Rice o Diet or sugar-free drinks
o Fancy biscuits o Pasta
o (Cakes o Plain breakfast cereals
o Sugar-sweetened drinks
o Desserts Low-fat alternatives of
o Sugar- or honey-coated breakfast cereals o Mik
o Butter/margarine
o Yoqurts
“Long-term aim to be restricted to one per day.
*Recommended to be restricted to meal times.
“To be taken freely and substituted for red foods.

Figure 1. 3 Summary of the traffic light diet. Source Stewart et al., 2005.

1.7.7 Physical activity and sedentary behaviour

Increasing physical activity deals with the “enecgy” part of the energy equations for
weight balance. Hence, lifestyle interventions thabrporate increase in physical activity
level as well as healthier dietary modificationaate far better results than interventions that
focus on physical activity or diet alone (Oude iiituis et al., 2009). On the other hand,
although it may not have a dramatic impact on wigigtluction, increasing physical activity

alone will reduce obesity-related co-morbidities@ovan et al., 2010, Ortega et al., 2008).
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There is a general consensus that physical acstibyld be increased to 60 minutes per day
of moderate to vigorous intensity activity and exkase sedentary behaviour, often referred
to as screen time, to less than 120 minutes pe(Hiegith, 2011, O'Donovan et al., 2010,
SIGN, 2010, Barlow, 2007, NICE, 2013).

Evidence also suggests that decreasing sedentagygiassociated with decreased physical
and psychological health risks and could lead dmecgon in weight (Tremblay et al., 2011,
Salmon et al., 2011).

1.7.8 Behavioural modification

The treatment of obesity requires lifestyle charagel this is done through change in
behaviour, i.e. replacing obesity-enhancing sedgrtad unhealthy dietary behaviours with
health promoting behaviour. Robinson’s review ohaweoural treatment of childhood and
adolescent obesity (Robinson, 1999) describes akes@mponents of behaviour change

approach for the treatment that includes:

» Self-monitoring.
This includes monitoring body weight, behaviouatetl to eating and physical

activity, which in turn enhances self-awarenessamdrol (Stewart et al., 2009,
Robinson, 1999).

* Goal setting and contractual agreement, with regvéodreaching goals.
Choosing an appropriate goal is determined by liild or adolescent in parallel with

his or her ability to commit. The goal should beatipmeasurable, attainable,
recorded and timed (Robinson, 1998)line with this plan, a contract should be
signed between the caregiver and the child or adeld regarding this chosen goal,
and if it is achieved within the time frame thatsasgreed upon, then a reward should
be presented to the “winner” and that should neblve food or money. The reward
technique represents a positive reinforcement nafitnothe achievement and

maintenance of goals (Stewart et al., 2009, Robin$899)

» Skills to deal with high risk situations and releps
There are a number of situations where commitneegoals could prove to be very

difficult and requires skills in order to preveptapse. These include parties, holidays,
eating out and others (Stewart et al., 2009, Rainin$999)
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e Stimulus control
This involves controlling stimuli that can bringali the unhealthy behaviour.

Establishing new routines that promote healthyngadind physical activity should
replace old routines that promote unhealthy eaimdjsedentary behaviour (Stewart et
al., 2009, Robinson, 1999).

Parental involvement with positive impact on thédeoural change approach is an
important management aspect in all internationaajunes (SIGN, 2010, Barlow, 2007,
NICE, 2013). In fact, targeting parents as the &ggehchange in a weight management
programme by Golan et al (1998) had a greatetipe®ffect on the weight change of their
primary school aged children than did the contrbbweceived group intervention. In this age
group particularly, having a parent-only approagbroome the possibility of causing anxiety
and stigmatisation to the child as a result ofrthaight management plan (Golan et al.,
1998b).

1.7.9 More intensive treatment options

Morbidly obese adults are usually offered morensiee treatment options which would
include pharmacotherapy, surgery or very low-eneligis (VLEDS). Some of these
treatments have been recommended recently for digrbbese adolescents (SIGN, 2010,
NICE, 2013).

1.7.9.1 Pharmacotherapy
It is always recommended to start drug therapymjunction with dietary, lifestyle and
behavioural modification (SIGN, 2010, NICE, 2013).

Orlistat (Genentech USA) is a reversible gastrid pancreatic lipase inhibitor that limits the
gastrointestinal absorption of dietary cholestebgi@bout 30% (FDA, 2010b). It also causes
a reduction in plasma fat-soluble vitamins henagcomitant administration of multivitamin
supplement is recommended (FDA, 2010b). Orlistatikhbe part of low fat diet in order to
have the desired caloric deficit to cause weighticion. A number of studies have shown
that orlistat can be effective in the treatmenaaddlescent obesity with significant decrease of
BMI from baseline ranging from 0.5 to 4.1 kg/m? (f8lan and Fallon, 2012). It is currently

approved in USA for use in children > 12 yearsgd.a
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Sibutramine was formerly considered as a poteageaht for weight management in morbidly
obese adolescents through its satiety and thernmg#acts (Reisler et al., 2006, Godoy-
Matos et al., 2005). However, in 2008 the FDA recmnded that Abbott Laboratories
withdraw Sibutramine from the market in light oktimcreased risk of adverse cardiovascular
events that accompanied the sirbutamine Cardiol@as@utcome (SCOUT) trial (James et
al., 2010, FDA, 2010a).

Metformin is an oral hypoglycaemic agent. Its usevieight management in children and
adolescent has limited evidence from the litera(Matson and Fallon, 2012). However, it
would be the first drug of choice for obese ad@ess with type 2 diabetes, or the risk of type
2 diabetes , or with polycystic ovarian syndromewen to reduce the weight gaining effect
of psychotropic medication (Matson and Fallon, 20E2r adolescents, the use of metformin
as adjuvant therapy with lifestyle modification teeen recommended for its associated

improvement in weight status and insulin sensitigikendall et al., 2014).

1.7.9.2 Surgery

The NICE (2006) obesity management guidelines regended bariatric surgery in children
and adolescents only in exceptional circumstanatisfull psychological pre-operative
evaluation and only if the candidate was closehtgsmlogical maturity (NICE, 2013).
Moreover, the International Pediatric Endosurgergup has published guidelines for pre-,
intra- and post-operative surgical management ofeadent obesity (IPEG, 2003). They
recommend preoperative education on the post-apenadtritional and exercise programmes
that the patient should follow to maximize longatesuccess, as well as a life-long medical
supervision with a team that includes the surgadatfietician, a psychologist and exercise
therapist. A number of case series have been export bariatric surgery for adolescent
obesity utilizing gastric bypass, vertical-bandedtgoplasty and laparoscopic banding (Inge
et al., 2004). A recent review and meta-analysiBlagk and colleagues (2013) selected
studies done on children and adolescents from 1®23613 and showed that the 23 studies
included in the meta-analysis had inconclusive mspan post-operative complications,
however, BMI reduction after 1 year post surgerg wignificant (Black et al., 2013).
Improvement in metabolic and psychological outcomas also significant. As the current
NICE guidelines provide general suggestions fomtieglical care plan, Black and colleagues
urges the need for more specific, patient tailgrath with the appropriate choice of the
surgical method according to physiological and psyagical maturity of the patient.
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1.7.9.3 Very Low Energy Diets (VLEDS)

Being liquid meal replacement or a protein-sparimggified fast (PSMF), VLEDs have been
used in the treatment of adolescent obesity (8talet al., 1988, Brown et al., 1983). In
PSMF, protein is the major component with 1.5 artdg?kg BW/day with the addition of
vitamins and minerals, vegetables and water. Mihoaebohydrates may be added to avoid
the possible negative nitrogen balance. The Natidealth and Medical Research Council
for Australia (2003) advised that VLEDs be res#ttto use in adolescents with significant
morbid obesity (NHMRC, 2003).

1.7.10 Group versus individual treatment for childrood and adolescent obesity

One can argue that group therapy can be moreezifieind less expensive to administer, as
well as fostering more beneficial interactions betw group members. Unfortunately, there is
not much data directly comparing the results ofigreersus individual therapy. One RCT by
Kalavainen et al. (2007) examined the effect oligrbased treatment for childhood obesity
compared to the effects observed from receivingmeundividual counseling. They recruited
seventy 7 to 9 year old children, 35 of which reedithe routine treatment and the other 35
received the group treatment. The group treatmasta@mposed of 15 sessions held
separately for parents and children. Each sessasngiven a special theme and carried health
promotion messages related to diet, physical agtand behaviour modification techniques.
One limitation to this study was the duration o thtervention, as the sessions extended for a
period of 3 months and follow up only occurred a@enonths from baseline. The drop-out
rate was low (n=2). The most important finding et there was a significant drop in

weight for height, BMI and BMI Z score in the iltention group compared to the control
group (Kalavainen et al., 2007). Joined with tlpsimism is another high quality RCT by
Savoye and colleagues (2007) which examined tleetsfbf a group-based weight
management programme (Bright Bodies) on weight, BN insulin resistance. The results
for the intervention group were superior to thetoalrgroup who received traditional weight
management counselling. Their intervention was dasegroup therapy delivering exercise,
nutrition and behaviour modification techniques.1&tmonths follow up, these results
persisted although drop-out rate was high (29%g@ré&ls still however an unanswered
question in group therapy sessions which is relaieh important and marked psychosocial
morbidity associated with childhood and adolescermsity which is whether group therapy
programmes alleviate some of these morbiditiesrigroving and developing the social skills
among individuals in the group (Savoye et al., 2007
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In summary, treatment of paediatric obesity is ingrat. The management plan involves
lifestyle modification with dietary and physicaltatty interventions and should involve
behavioural modification techniques. It probablguees some participation of the entire
family. More intensive measures could be requirethe case of severe obesity with co-
morbid conditions. More research is still neededdtablish a general protocol for the
management of paediatric obesity and more traiisimgquired to update health professionals

on the latest advances and guidelines for thentrexait of paediatric obesity.

1.8 Kuwait in context

Kuwait is a small Middle Eastern country locatedhat North Western tip of the Arabian
Gulf. It shares borders with Irag on the North &viest, Saudi Arabia on the South and West
and the Arabian Gulf on the East. Its land of 18,Bth? consists mainly of parched desert,
and over 90% of the country’s population lives witthe 500 km? area surrounding Kuwait
City and its harbour (MOI, 2009).

The climate is extremely hot during the summer Wwhagtends from April to September, with
temperatures exceeding 50°C during the day. Thelmat August and September
experience moderate humidity. The highest temperatulanuary, the coldest month in the
year, is typically 13.5°C. Annual rainfall is uslydkess than 160 mm per year, mostly falling
in the winter season (FAO, 2008).

Administratively, Kuwait is divided into six govesrates; Al Ahmadi, Al Farwania, Capital,
Al Jahra, Hawalli and Mubarak Al Kabeer.

Kuwait’'s economy is dominated by the oil industngats revenues. It has limited fresh water
resources, thus desalination facilities provide tnodshe water for human consumption.
Agriculture is limited by the lack of water and lhl&land. Aquatic resources, fish and

crustaceans are plentiful in the Gulf.

1.8.1 Population:

On 31st December 2008 the population of Kuwait 3,441,813, of which 32% were

Kuwaiti nationals. Among the non-Kuwaiti populatj@8% are Arabs, 65% are non-Arabs
(mainly Asians) and 7% are stateless. The ratimaes to females among the total
population was 1.5: 1 due to the large proportibsirngle men among the immigrant work
force in the country (Table 1.3) (PACI, 2008).

The Kuwaiti population is a young population withpaoximately 40% below 20 years of
age. The crude birth rate of Kuwaitis is high. ©fey Kuwait is an urban country with almost

90% of the population living in urban areas (MOBQ?2).
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1.8.2 Economy

Kuwait is a small, rich, relatively open economyhwi0% of the world reserves of crude oil.
Petroleum accounts for nearly half of Gross doragstiduct (GDP), approximately 95% of
export revenue and 80% of the government incom200%, GDP was 53.31 billion, giving
Kuwait a pre-capita GDP of $22,800. The main imgaditems are food products,
construction materials, vehicles and clothing (M@8Q7).

Industry in Kuwait consists of several export-otehpetrochemical units, oil refineries,
ammonia, fertilizers and cement. The labour forcKuwait is about 2.2 million people, 1.87
million of which are non-Kuwaitis. Unemploymentreatively low compared with other
Arab countries (MOP, 2007). There is no socioecanatatus hierarchy in Kuwait, which is
a factor that is inversely related to the developinoé obesity (Coombs et al., 2013, Arauz
Boudreau et al., 2013). Therefore, the developrakabesity treatment intervention could
potentially be affected by the lack of SES systelnere adherence to the intervention could

be varied between participants as a result.

1.8.3 Education

Education is free and compulsory for all Kuwaitigilthe age of 15 years. The system offers
a number of different pathways to cater the vanieeds of young people. From 2004-05
onwards, General education begins with Kindergaf2egrades), progresses through Primary
school (4 grades), Intermediate school (4 grades), Secondary school (3grades); prior to
2004-05 each Primary, intermediate and secondaeydéncluded 4 grades. The education
system in Kuwait can be categorized between geeédratation, vocational education, and
other programmes of education. School canteengrasent in all the government and private
schools and are controlled by high committee apdesentatives from Ministries of
Education, Health and Municipality. These bodiesitw the standards of foods sold and
distributed yearly; however, what is allowed doesalways represent healthy choices in
terms of nutritious value (MOE, 2007).

1.8.4 Childhood obesity treatment initiatives in Kwvait
Although obesity screening and surveillance prognashave been taking place since the
1980’s at local and international levels as presigmentioned, with complete understanding
of the growing problem of paediatric obesity, thieas been no standard childhood obesity
treatment manual or policy available in Kuwait tdel Furthermore, no clinical trials which
attempted to treat paediatric obesity in Kuwaiternains low priority in the public health
agenda. The available regulations however encompasgtion of motivated patients, of
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varying age range, to the nutrition clinic in th@od and Nutrition Administration, taking the
weight and height and using adult WHO cut off peifttr diagnosing obesity, taking a 24
hour food recall to estimate energy intake, and fireally using a set of 1200 kcal menus for
each patient as a dietary plan. Furthermore, sheestablishment of nutrition clinic in 1976,
there has been no record of any audit carriedmevaluate the level of efficacy of the clinic.
The filing system is collapsing with many patieh#s/ing more than on file under their
names, which adds more deficiencies for attemppabénts’ follow up. Paediatric obesity
epidemic in Kuwait has economic, educational, paltand research dimensions which
necessitate urgent detection and correction inrdodavoid profound public health

consequences.
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Table 1.3 Population indicators

Indicator Estimate Unit Reference period Source
Kuwaitis Non-Kuwaitis
Total population 1.1 2.5 million 2008 PACI
Annual population growth rate 2.7 3.8 % 2005 MOP
Crude Birth rate 33.9 15.1 % 2006 MOP
Population distribution by age: 2008 MOP
0-4 years 4 3 %
5-14 years %
15-24 years 6 8 %
25-59 years 11 50 %
60+ years 1.5 1.5 %
Population density 130.5 per Km? 2003 MOP
Median age 30 years 2005 UNPD
Life expectancy at birth 78 n.a. years 2003 MOP

n.a. : not available, Sources: Public Authority for Civil Information 2008 (PACI); Ministry of Planning, Central Statistical Office 2003, 2005, 2006 and 2008; and

United Nations Population Development report 2005.



1.9 Thesis aims and research hypothesis

Choosing a treatment method for any disease ipapelation should firstly undergo the trial
stage to assess its feasibility, efficacy for thersand long term, and whether or not this
method is socially, culturally and gender apprdpridhe available paediatric obesity
treatment guidelines differ greatly between co@stdepending on the local health services
structure, the available resources, culture anaviebrs of the population. In the scope
highlighted by the consensus from systematic reviamd guidelines, obesity treatment
should aim at the entire family with the objectofechanging dietary and physical activity
and sedentary behaviour through resorting to imendehavioural change and motivational
techniques (NICE, 2013, SIGN, 2010, Oude Luttikhatial., 2009, McGovern et al., 2008).
However, the style of delivering such treatmented# greatly in the literature and this could
be divided into individual outpatient care or grevgsed programmes (de Mello et al., 2004).
Medical literature reports only few studies on titeatment of paediatric obesity in group
discussion fashion without the prescription of et @dnd the results had been promising
(Watson-Jarvis et al., 2011, Golan et al., 1998aeBet al., 1997b, Epstein et al., 1995b).

At baseline, at the recruitment stage we analysedHealth Related Quality of Life (HRQL)

in a group of obese Kuwaiti adolescents and condpidue results with healthy-weight peers
(chapter 4). This was done using the Peds QL™ dn@mgc questionnaire (Varni et al., 2001).
It is now well established, from systematic reviewd meta-analysis, that obesity has a
deleterious effect on the HRQL of children and adoénts from western societies (Ul-Haq et
al., 2012, Griffiths et al., 2010). There is mless evidence on the extent to which obesity
might impair HRQL in adolescents from other paftthe world: some degree of obesity-
associated impairment of HRQL has emerged fromesuaf children or adolescents in
Malaysia, Taiwan, and Lebanon (Lin et al., 2013, i al., 2012, Hamzaid et al., 2011,
Fazah et al., 2010). The primary purpose of the HRQdy was therefore to test the
hypothesis that obesity is associated with impatB®fL in Kuwaiti adolescents, as in
western societies. A secondary aim was to testhvené{RQL differed between self-reports

and parent-proxy reports for the obese adolescents.

Chapter 5 describes the study on the prevalencardiometabolic risk factors in a sample of

obese Kuwaiti adolescents (aged 10 to 14). Weezhout assessments of obesity-related

cardiometabolic risk factors that could impair uaac health and liver function. These

included lipid profile (Cholesterol, LDL, VLDL, HDLTG), IL-6, ICAM, CRP, adiponectin,

liver function tests (ALT, AST, gGT) and insulinsistance by homeostasis model assessment
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(HOMA-IR). The purpose of the study was to detertime prevalence of cardiometabolic
risk factors and metabolic syndrome in a samplebese Kuwaiti adolescents, as prevalence

data might be helpful in improving engagement witlesity treatment in future.

Chapter 6 examines the feasibility of conductirgg@up therapy model in treating adolescent
obesity in Kuwait (chapter 6). The National Adokessc Treatment Trial for Obesity (NATTO
www.controlled-trials.com/ISRCTN37457227, Dec 1809) is an RCT set out to compare a
family-based behavioural treatment of paediatriesily delivered in group discussion

fashion with a primary care control.
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2. General Methods

2.1 Introduction

This chapter outlines the design and methodologgtiapters 4, 5 and 6. The National
Adolescent Treatment Trial for Obesity (NATTO) intention study (chapter 6) examined
the feasibility and efficacy of family based belwial treatment intervention for obese
adolescents (intervention group) in Kuwait relativex standard care (primary care control
group, see chapter 1). NATTO was a single blindediomised controlled trial aimed at
adolescents aged 10 to 14 years. The methods anck#iment manual were based largely
on systematic reviews, evidence-based guidelinggrenScotish Childhood Obesity
Treatment Trial (SCOTT) (NICE, 2013, Hughes et2008, Oude Luttikhuis et al., 2009,
SIGN, 2010) (chapter 1). A full description of ttieatment intervention and primary care
control is described in chapter three. The intetie@nwas delivered over a period of six
months and the outcome measures were taken atrtgagel six months. The trial used an
intention to treat analysis and followed the CONSG#atement on the conduct and
reporting of RCT (Boutron et al., 2008).

The research team wanted to answer the researstiaqquef whether a family based
behavioural treatment programme for obese adolésaeKuwait would be feasible and
effective to treat obesity compared to primary cdiree study’s primary outcome was
change in BMI Z score at 6 months. The study aised to investigate a number of
secondary outcomes namely change in body fat, waimference and blood pressure.
Beside these secondary outcomes, NATTO had twa otiteomes for which only
baseline assessments could be obtained (see cliapitiese two outcomes were heallth
related quality of life (chapter 4) and cardiomelabrisk factors (chapter 5). Therefore,
these two studies are considered as separatesamtigheir methodologies are also

described.

2.2 Health related quality of life study

The first phase of our research in Kuwait was tal@ate the association between health
related quality of life (HRQL) and obesity in Kuwigadolescents aged 10 to 14 years. We
wanted to test the hypothesis that with increabimgdy mass index (BMI), HRQL
decreases. We compared HRQL of obese Kuwaiti ackrés with HRQL of healthy
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weight Kuwaiti adolescents matched for age andWéxalso compared self-report HRQL

of obese adolescents to their parent-proxy report.

2.2.1 Measurement of HRQL

The Pediatric Quality of Life Inventory (PedsQL ™04AMAPI Research Institute, Lyon,
France) was used in the present study, with theidi@eneric Version. The Peds®Lis

a generic HRQL gquestionnaire that has both sell-garent-proxy report forms (Varni et
al., 2003). The forms are available in age-appeatpversions (5-7 years, 8-12 years and
13-18 years), and we used the version approppoateetage of each study participant in
the present study. The PedsQL ™ 4.0 is well-esthbtl, has been used most commonly in
studies of child and adolescent obesity (Ul-Haglet2012), and is a valid and reliable tool
which is responsive to clinical change over timaléPmo et al., 2008, Varni et al., 2003).
The Arabic Generic version of the Peds®lused in the present study is valid and
reliable, e.g. with internal consistency for th&#eatient scales of 0.88-0.92 (Arabiat et al.,
2011). The PedsQl! measures a multidimensional construct that incl8items
consisting of physical, emotional, social and s¢lpeoformance domains from which a
total score, psychosocial score (composite of thet®nal function, social function, and
school function domains), and physical score areved. ltems are linearly transformed
to a 0 to 100 scale, so that the higher the stivedhetter the HRQL.

2.2.2 Study participants

The sample was recruited from public (state) schooKuwait city, the capital of Kuwait.
The original intention was to recruit adolescentsf a random sample of public schools,
but this proved not to be possible due to limitedsent to participate from school
headteachers. The Ministry of Education granted@b to the research team to invite all
80 intermediate schools in Kuwait City to partidga the study. Kuwait City has 41 male
public intermediate schools and 39 female publiermediate schools. Only 10/80
intermediate school headteachers responded, frginis3schools and 7 boys schools, and
of these 10, permission to conduct the study at@olhas granted by only three schools;
two male and one female school. Participants aed thmilies provided informed written
consent. The PedsQL™4.0 Arabic version was conpietependently by the
adolescents at school and by their parents at hdheestudy was approved by the Medical
Research Committee of the Ministry of Health arelEthical Committee of the Ministry
of Education in Kuwait.
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Study participants were included if within the dg age range (within grades 5-9, the
grade range for intermediate schools, age 10 td &yl were either obese or healthy
weight as defined below. Overweight pupils werel@ked from the study sample in order
to provide a marked contrast in weight status betwtbe two groups of interest, and to
minimize the impact of any mis-classification angifrom use of the body mass index.
Other exclusions were based on a brief medicabtyisthecklist aimed at including only
apparently healthy adolescents, and excludinggyaaints with serious chronic or acute
illness which might affect their HRQL.

2.2.3 Assessment of weight status and formation obese-healthy weight matched
pairs

A pre-planned paired analysis of HRQL between ola@skhealthy weight participants,
with pair matching for same sex, same school, sstheol year, and same ethnic group
(all participants were Kuwaiti nationals) yielde@ Bairs with 57 paired comparisons in

boys and 41 paired comparisons in girls. More tiebaichapter 4.

2.2.4 Statistical analysis
All statistical analyses were performed using Mihitl6.0. Data were checked for

normality. A full description of the study statisdl analysis is given in chapter 4.

2.3 Cardiometabolic risk factors study

The main original intention of this present studgswio measure cardiometabolic risk
factors before and after initiation of a family-bdsbesity treatment intervention
(NATTO) and to see if the treatment interventiod laay positive impact on the measured
cardiometabolic risk factors as clinical outcombisToriginal plan had to be altered and
only baseline measures were taken (see chaptéh&)ethical approval for the thesis
studies stated very clearly that permission wastgthfor baseline and end of trial blood
collection. The head of the Laboratory Departmémihe Ministry of Health-Kuwait

refused to grant the author permission to collémbd samples at 6 months (end of
intervention) with the given reason that collectairthat stage would require a new ethical
approval from the Medical Research Committee-Migisf Health-Kuwait, and the study
supervisor (Professor John Reilly) would have tpesgb directly to the head of the
Laboratory Department in order to be granted pesimisto collect end of intervention
blood samples.

40



In this study we carried out assessments of obesidéyed cardiometabolic risk factors that
could impair vascular health and liver functioroimese adolescents. These included lipid
profile (Cholesterol, LDL, VLDL, HDL, TG), IL-6, I@M, CRP, adiponectin, liver
function tests (ALT, AST, gGT) and insulin resistar{(described in detail in the next
section). To date, there are no published studidb® prevalence of these risk factors
among Kuwaiti adolescents. The main aim of theystuas to establish the prevalence of
cardiometabolic risk factors in obese Kuwaiti adoknts, in order to establish whether
such measures might be useful to encourage gragegement with obesity treatment in
future adolescent obesity treatment trials in KuWehapter 5).

2.3.1 Study participants

Participants in the study were invited from amoagdipipants in the NATTO study

(n=82). Eighty participants aged 10 to 14 yearsn{#lles) consented and underwent a
baseline clinical examination in 2009 and were disgd with obesity (BMt 95"

percentile for age and sex according to US CDCeefe data). The participants had no
other morbidities and were willing to provide blosaimples for the current study.
Participants and their parents signed an infornoedent form. The study was approved by
the Ethics Committee for Medical Research-MinistiyHealth-Kuwait.

2.3.2 Blood sample collection and analysis

Participants underwent clinical examination inchglanthropometric assessment by the
author. Blood sample collection was carried outh®yauthor and it took place at 8 am in
the outpatient clinic after an overnight fast (8kgurs). Blood sample analysis was carried
out by Dr Lynne Cherry of the Metabolic Medicineo@p of the Cardiovascular and
Medical Sciences division based at the BHF-GCRQdihg at University of Glasgow. A

full description of the study methodology is givierchapter 5.

2.4 The National Adolescent Treatment Trial for Obsity
The National Adolescent Treatment Trial for Obesstgan RCT set out to compare a
family-based behavioural treatment of paediatriesily delivered in group discussion

fashion with a primary care control.

2.4.1 Ethical approval

NATTO study was granted ethical approval by thadstiCommittee for Medical

Research-Ministry of Health-Kuwait. The researa@man Kuwait consisted of a physician
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(the author), a dietician, two assistant dieticjaamsl a waitress. All procedures were

supervised by Professor John Reilly in Glasgow.

2.4.2 Study design

The trial was registered, conducted and reportet@ordance with CONSORT guidelines
(RCT Registered as National Adolescent Treatmeial for Obesity in Kuwait (NATTO):
www.controlled-trials.com/ISRCTN37457227, DeE2009 (Boutron et al., 2008).

2.4.3 Power calculation

No local data were available upon which to baseveep calculation. The present study
was therefore powered using BMI data from the &o®COTT RCT (Hughes et al.,
2008) which was used to develop the treatmentuatgion. NATTO treatment manual in
essence was based on SCOTT treatment manual,amité siodifications made to
accommodate for group sessions.

Professor J H McColl (University of Glasgow-Depagtmhof Statistics) confirmed that
with a between-group difference in the change inl EMcore of -0.25 at six months
(which is a small change in BMI Z score) and a $bhange in BMI Z score of 0.21,
giving a delta of 1.15, a sample size of arounad@blescents per arm at 6 months would
give 90% power at the 0.05 significance level. uagrom the trial could not be
predicted, but it was hoped that entering arounddflescents would make sufficient
allowance for attrition during the 6-month studyé¢ave around 30 participants per arm at
the end of the trial. Of note, the MASCOT study ethwas and adaptation of SCOTT in
Malaysia and was conducted at the same time of NA$fudy in Kuwait, had a drop out

rate of 26% at six months.

2.4.4 Delivery of treatment

The author and dietician delivered the treatmeog@mme (chapter 3) to the intervention
group. The sessions were carried out in the le¢haatre of Al Faiha polyclinic situated in
Al Faiha area in the capital of Kuwait. The stamdeare was supposed to be delivered by
the dieticians in the Central Nutrition Clinic dfet Food and Nutrition Administration
(FNA), Al Sabah Hospital in the capital, which wamsidered a primary care level for the
treatment of obesity. Care was taken to avoid coimation between the two treatment
groups. Both the author and dietician worked solath the intervention group and did
not attend the FNA at any stage during the condiitte trial. The author and dietician
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were also aware of the importance of not discusamgaspect of the intervention
programme with the standard care dieticians.

The schools and residences of all participants Veeaed in the capital, and both the
venue for the intervention (Al Faiha polyclinic)cathe venue for the control primary care
clinic were also in the capital, just to ensurd thatance was not an issue hindering

attendance

2.4.4.1 Intervention

The intervention was originally intended as a re&y moderate intensity (12 sessions
biweekly with 12 hours contact time, delivered mup discussion fashion) programme,
delivered over 6 months period largely by the authloo led every session (more details
in chapter 3). However, attendance at the secoddrard sessions was poor and
modification to the sessions’ scheduling had toragle to ensure better attendance,
therefore, the intervention was altered to lownstgy programme by having one session
every month for 6 months.

There were 2 groups, one for girls and one for pegsh consisting of the parents (at least
one parent) and their adolescents.

The primary aim of the intervention was modificatiof lifestyle which would slightly
reduce BMI Z score (Danielsson et al., 2012, Wedagell., 2008).

2.4.4.2 Control

The control group agreed to seek the availabledstaincare from the Food and Nutrition
Administration clinic and was given the clinic pleonumbers to arrange for appointments.
This was considered a primary care level for thatment of paediatric obesity in Kuwait.
It is based on clinical assessment by the clinigsphan, then a referral to the clinic
dietician where the patient would be given a setura 1200 Kcal diet and an
appointment in two weeks for follow up. None of taeilies attended primary care
(chapter 6).

2.4.5 Inclusion and exclusion criteria
The study enrolled adolescents of intermediateddge, 10 to 14 years old, who were
clinically obese as defined by the US CDC 2000rd&din of BMI > 95centile
(Kuczmarski et al., 2000) and whose parents wellengiito participate in the study.
Diagnosing obesity was based on BMI CDC refererata dnd cut off points in the current
thesis as the local reference data were proved tather inaccurate (El-Ghaziri et al.,
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2011). Moreover, BMI as an index of obesity conedavell with body fatness, morbidity
and mortality (Cole et al., 2005).

At least one parent was required to attend tharrent sessions. Adolescents were
eligible for inclusion if they satisfied the inclos criteria;

* Aged between 10 to 14 years old.

« Had BMI>95" centile (US CDC reference).

« Had no obvious underlying medical cause of obesity.

* Had no serious co-morbid conditions requiring maldoe surgical
attention.

* Were attending main stream schools (public schools)

* Had not received any weight loss management ipaise 12 months.

* Were of Kuwaiti nationality.

Participants were excluded if they:

« Were diagnosed with obesity as part of a medicatiitmn or due to
drug therapy.

e Had serious medical or surgical co-morbidities.

* Were receiving weight management therapy.

* Were not Kuwaiti nationals.

2.4.6 Recruitment

The recruitment process took place from SeptemibiErlovember 2009. A list of public
intermediate schools in the capital of Kuwait wasamed from the Ministry of Health,
updated for the year 2009. There were a total ahdle and 39 female public schools in
the capital of Kuwait. The author made phone dallhese 80 schools explaining the
nature of research and the likelihood of theiripgration after random selection. Only 10
schools agreed to grant the research team acctssitpremises. The research team
consisting of the author and the two assistantaiets visited these 10 schools and only 3
(2 male and 1 female schools) were willing to tpket in the study. Therefore random
school sampling as intended originally was not fimssinder the circumstances.

The first phase of the study was in the form of Bddieening to identify for eligibility;
obese, overweight and healthy weight adolescegel(a0 to 14 years old).

Screening started by the assistant dieticianangsévery classroom from grade 5 to grade
9 in every school, taking the weight and height soeaments as described in section
2.2.11 Outcome measuresnd assessing students for eligibility using ec&Hist present

in all forms used for recording the results (appebd Potentially suitable subjects’

measurements were plotted by the author using gg®priate gender specific BMI charts
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(Kuczmarski et al., 2000). Participants were catisgd into healthy weight (B\V#5rd
centile and85" centile of US CDC reference population), obese (B®B" centile of US
CDC reference population) and ineligible group (reheverweight was defined as BMI
>85" centile anck95" centile of US CDC reference population, or thod®were obese
but did not fit the inclusion criteria). This yied 224 potentially eligible obese students
(142 males or 63%) and 276 healthy weight pupif6(iales or 63%). The total number of
excluded students was 542 which included overwesggidents (n=536) and 6 obese
students who did not meet the inclusion criteriaths stage, all obese and healthy weight
students were assigned a unique study code atdipated in health related quality of

life study comparing health related quality of lifetween obese and healthy weight

Kuwaiti adolescents (see sectid:3).

2.4.7 Consent

The entire obese group was given consent formsaenpg the nature of the trial in details,
as directed by the Ethical Committee of the Miyistf Health in Kuwait. Any willing
family had to sign the consent forms attached th eé@formation sheet (appendix 1), one
for the participating parent and one for the pgéting adolescent. Collection of the
information and consent package was done by theatrom the adolescents in the
schools. We aimed to collect more than 100 confeemts of families agreeing to
participate in the study; however, we got 91 folrask of families willing to participate,
44 of adolescent boys and 47 of adolescent girls.

Each eligible and willing adolescent was invitedhaat least one parent to come to the
nutrition clinic where the author carried out arthgh history and clinical examination,
and baseline measurements were taken includingyéigight, and waist circumference.
At this point, the study was explained in detaitite parent and the adolescent.

If families were allocated to the intervention goothe author then sent them the
intervention programme timetable and made phoris tab days prior to each session to
confirm attendance. In addition, all parents anolegtents were assured that withdrawal
at any stage of the programme is permissible withay consequences.

2.4.8 Randomisation and concealment

Prior to random allocation, all obese adolescemtiewassigned a unique study code at the

baseline assessment stage (se@i@rb Recruitmen). The 91 eligible and consented

adolescents and their parents were invited to titetion clinic for full physical

examination, blood sampling, and basic anthropameteasurements. Nine of the invited
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families failed to show up for their appointment®arepeated rearrangements of their
appointments. The remaining 82 participating adimets consisted of 42 boys and 40
girls. Their study codes were sent electronicallyhie team’s statistician Professor John
McColl at University of Glasgow who then producedomputer generated stratified
randomisation list assigning the participants thegithe intervention group (n=41) or to
the control group (n=41). The list was sent eleutally to the author who in turn
informed the participants of their assignment bgnehcalls. The study timetable was

delivered by the author to the adolescents ofritexvention group in their schools.

2.4.9 Blinding

All the baseline anthropometric measurements waken before group allocation by the
assistant dieticians. At six months, all anthroptrmeneasurements were taken by the
same assistant dieticians who were not involvetierdelivery of either the intervention or
the standard care. They work in a different seatdhe FNA and hence had no contact

with the author, the participants or their familiesoughout the study.

2.4.10 Retention

Participants’ retention in paediatric weight mamagat studies ranged from 0 to 41% as
summaised in the most recent Cochrane review (Qutlihuis et al., 2009). Poor
retention rates have serious implications for thention to treat analysis and can result in
the study being underpowered, so every effort &kert to limit attrition. This was done
by rescheduling of intervention sessions’ datetand to suit the intervention group.

The treatment intervention was delivered in groigguksion fashion, and hence the author
reminded the parents of their appointments befeeeyesession by means of phone calls
and short messaging services (SMS). Families wayeated to attend 12 sessions over 6
months period (two sessions every month). Howelug,to poor attendance record after
the third session, the sessions were condenseddsstons (one session every month) for

practicality. The author also kept an attendancercefor all the sessions.

2.4.11 Outcome measurements

The primary outcome measure for the study was aghanBMI Z score. BMI Z score is
commonly used in obesity intervention trials aoatcome measure because it is believed
to be the best measure to assess fat mass chagrgenoe (Ford et al., 2010, Hunt et al.,
2007, Cole et al., 2005).

46



Secondary outcome measures consisted of estimaséadie in body fat, waist
circumference and blood pressure.

At Baseline, the author collected blood samplemfeach eligible subject as part of an
assessment of cardiometabolic risk factors. Thenirdn was to measure these risk factors
before and after the intervention (end of trialpwéver, end of trial assessment of
cardiometabolic risk factors in obese Kuwaiti adotnts was faced with opposition from
the head of the laboratory department in the Mipist Health-Kuwait. Therefore,

NATTO end of trial outcomes did not include cardetabolic risk factors profile.

Measurements of height, weight, percentage bodgrfdtwaist circumference were taken
by the team’s two assistant dieticians at bas€¢tihbaseline clinic assessment) and six
months after the first clinic assessment in thestsh As mentioned, both of the assistant
dieticians work in a different sector of the FNAyolved in the yearly Kuwait National
Surveillance System (KNSS) produced by FNA, hetiee assistant dieticians remained
blinded to group allocation throughout the studg antil after the six-months study data
were collected. The team’s assistant dieticiaosive yearly training in all the necessary
measurement techniques from the Food and Nutigiministration and followed
standard written protocols for the measurementpaasof their work done in relation to
the KNSS.

BMI Z score, height, weight, and body fat

The heights of the subjects were measured usingektr height measure (Chasmors,
London, United Kingdom). The subject was measuritd socks and shoes removed,
standing upright and barefoot with feet togethethm centre of the base plate. Height (m)

was measured to the nearest 0.1 cm.

The subject’s weight was measured using Tanitdrele@c scale model TBF-300
(Chasmors, London, United Kingdom), with subjeatfight clothing without shoes. This
same machine was used to estimate percentage #odydight (kg) was measured to the
nearest 0.1 kg.

Bioelectrical impedance is a clinically useful, genient and relatively cheap method to
assess body composition, which has become mordgyapuecent years both in clinical
settings and research (Hunt et al., 2007, Kyld.eP@04, Sung et al., 2001). The machine
measures the resistance (impedance) to a low édeetric current travelling through body
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tissues. Although the estimated body fat produgethé device is specific to the model of
the BIA used (Kyle et al., 2004), it still providasuseful information on the change in

percentage body fat over time in response to treattintervention (Sung et al., 2001).

Values of height and weight were used to calcubhté (kg/m?) values. BMI Z scores
were extracted using BMI, decimal age and gendérSékS Programme to calculate z

score for US CDCH(itp://www.cdc.gov/nccdphp/dnpao/growthcharts/reses/sas.htin

The primary study outcome measure was BMI Z scaleutated relative to US CDC 2000
BMI for age reference data (Kuczmarski et al., 2000a study by Al-Isa and Thalib in
2008 (Al-lIsa and Thalib, 2008) to produce a loed¢rence data for BMI of Kuwaiti
adolescents aged 10 to 14 years, the authors cethjmaral BMI reference percentiles
with US CDC BMI reference percentiles. The local BMrcentiles cut off points were
shifted to higher level than that of the US CDCeleypossibly due to the high prevalence
of adolescent obesity in Kuwait that might had dbnted to this shift (EI-Ghaziri et al.,
2011). Therefore, we decided to use US CDC BMiIrezfee percentiles in NATTO. In
addition, US CDC BMI cut off point for obesity igreng predictor of cardiometabolic risk
factors and insulin resistance in young adulthddarington et al., 2013).

Waist circumference

Waist circumference was measured using a flexibédastic tape measure (Supralip®
160, West-Germany). The waist circumference wassared on the horizontal plane 4 cm
above the umbilicus with the abdominal musclesxeddaand the subject breathing
shallowly (Rudolf et al., 2007). Waist circumferens a measure of central fat mass
(visceral fat) that cotributes to the developméntrgaired lipid profile, high blood
pressure and metabolic complications (Haas e2@l], Reilly et al., 2010, Hirschler et
al., 2005, McCarthy et al., 2005). Although notpetior to BMI for the diagnosis of
obesity (Reilly et al., 2010), we chose to inclugst circumference as a secondary
outcome to be part of the cardiometabolic riskdes{Watts et al., 2008) that were
supposed to be assessed at baseline and end (geaton2.3).

Blood Pressure

Blood pressure was measured in all participatirgjestents during the first clinical

assessment visit using a desk mercury sphygmomadao(dglomat-presameter, Reister,

Germany). The measurement was performed by therauthdaily life, blood pressure

changes from instant to instant and is influencgdhany physiological and environmental
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factors. The subjects were seated comfortably dmaa for at least 5 minutes prior to
blood pressure measurement. A set of 2 differeset cuffs were present to ensure proper
selection of the cuff size, ideally covering twardls of the subject’s upper arm. The blood
pressure measurement was repeated three time @asléhage of the three readings was
recorded (Bird and Michie, 2008, NHBPEP, 2004).d8lgpressure is considered one of the
modifiable cardiovascular risk factors in adultsl @dolescents (Anyaegbu and
Dharnidharka, 2014). Obese children and adolesegatshore likely to develop
hypertension than their healthy weight peers (Héretal., 2013). Sometimes with BMI Z
score reduction of 0.5 improvement in blood pressuofile of obese children and
adolescents could be reached (Danielsson et 412, Reinehr and Andler, 2004).
Measuring blood pressure in the present study mtasded to be part of the
cardiometabolic risk factor assessment before &adthe intervention. As with waist
circumference, baseline and end of interventioessaent where obtained but not for the

blood based other cardiometabolic risk factors.

2.4.12 Data analysis

Data were analysed using Minitab 16. For the pwrmdghis thesis, an intention to treat
analysis was conducted. This refers to the prookasalysing data for each subject in the
groups they were allocated and no subjects werevedifrom the analyses by the author.
The analysis used all the available data for eachpy regardless of their adherence to the
protocol, i.e. compliance. If a family failed tdextd 50% of the sessions, they were
considered to be non-completers of treatment. Wijects were analysed within the groups
to which they were randomly allocated, i.e. intentio treat analyses. A full description of

the statistical analysis is given in chapter 6.

In summary, the study with the largest sample wiae the HRQL study (details in chapter
4) from which only 82 consented to participateha NATTO study (details in chapter 6),
and from those 82 patrticipants, 80 participantseated for blood sample collection

(details in chapter 5).
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3. Development and Description of the NATTO

Treatment Manual

3.1 Introduction

As described in chapterl, a large body of evidesuggests the need for dietary therapy,
increased physical activity, and decreased sedebé&raviour through behaviour
modification techniques for the success of anydcbiladolescent obesity treatment
intervention as summarised in the recent systematiews and evidence-based guidelines
(NICE, 2013, SIGN, 2010, Oude Luttikhuis et al.020Hughes and Reilly, 2008,
McGovern et al., 2008, Barlow, 2007). The NATTCatreent programme was therefore
based on these principles. Weight management esgoanscious effort and readiness to
change, accompanied by the adequate knowledgedaiedtéon concerning how to
improve dietary and physical activity/sedentarydaburs for the improvement of health
status in the long term. However, the recent syatiemeviews and clinical guidelines
(NICE, 2013, SIGN, 2010, Oude Luttikhuis et al.02pfell short of providing the
mechanisms by which these behaviour modificatichrigues should be delivered, and
indicate in general terms that behavioural modiiratechniques should be used to
achieve the changes, but do not provide practietild as to how treatment programmes
should be developed. Well described, evidence-has®gle and readily generalisable
childhood obesity treatment interventions are st#rce in the literature, and there is no
consensus on what really works in terms of treadithgjescent obesity (Danielsson et al.,
2012, Hughes et al., 2008, Stewart et al., 200&thErmore, there is still a gap between
regions of the world in research done to test ffec#veness of treatment interventions
for paediatric obesity (Oude Luttikhuis et al., 2D0As noted in chapter 1, nearly all
previous paediatric obesity treatment trials weoenfthe USA or Europe. The author’'s
most recent literature search in PubMed in 2018 falsnd no paediatric obesity treatment
trials done in the Arabian Gulf region or the Middast. In addition, if any future obesity
treatment research is to be built on existing ne$eat is important to describe what was
done in the existing research in detail. The presleapter therefore aims to describe the

NATTO treatment programme in detail.
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3.2 SCOTT (Scottish Childhood Obesity Treatment Tral)

The SCOTT study was a randomised controlled tffial lvest practice behavioural
programme for treatment of childhood obesity. #alved 134 obese children of primary
school age (5-11 years old) randomised to eithermrttervention group or the standard care
group in Glasgow and Edinburgh, Scotland (Hughes.e2008). The intervention used
individualised dietetic treatment sessions (8 ses3iover a period of 6 months. The
intervention was basically a family-centred behavab change technique influenced by
the work of Epstein’s group, which used a modifiedsion of the traffic light diet scheme,
self-monitoring, goal setting and relapse prevenépplied to diet, physical activity, and
sedentary behaviour (Stewart et al., 2005, Eps1€ia6, Epstein et al., 1998). The author

of this thesis received an intensive five-daysiraj course on the SCOTT programme.

Choosing the SCOTT programme as the basis of thETNAtreatment was based on
several points. Firstly, it was a family centreteimention focused on changing the
behaviours recommended as the key targets in regatgnce based management
guidelines (NICE, 2013, SIGN, 2010, Oude Luttikheiisal., 2009) for the treatment of
paediatric obesity (reduction in sedentary behayiparticularly screen-media use; diet,
using a modified version of the ‘traffic light distystem (Hughes et al., 2008); and
promotion of physical activity). Second, the intmtion incorporated theoretically based
behaviour change techniques to all three of thgetad behaviours based on the theory of
planned behaviour and social cognitive behaviowrglies et al., 2008): exploration of the
pros and cons of changes in diet, physical actiaityl sedentary behaviour; exploration of
motivation to change diet, physical activity, aedientary behaviour; self-monitoring of
sedentary behaviour (recording of screen timeaniel), diet, and physical activity
(recording of walking, sport, and physically actplay in a diary); identifying the main
barriers to behaviour change and problem solvirrgletion to these barriers; goal setting
in relation to diet, physical activity, and sedeptbehaviour; relapse prevention. Thirdly,

SCOTT programme was available to the author andatha the starting point.

3.3 The rationale for using group setting in NATTOintervention programme
The development of wide-reaching, effective strigtedpr the treatment of paediatric
obesity are necessary. Studies on the effectivesfeag®up based programmes are
promising (Garipagaoglu et al., 2009, Weigel et2008, Kalavainen et al., 2007). In
Garipagaoglu and colleagues study, group treatmasatsuperior to individualised
standard care in reducing BMI Z score during therirention period (3 months) and
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participants maintained that decline at 1 yeaofelup (Garipagaoglu et al., 2009). Weigel
et al (2008) tested a 1 year group treatment pnogra for paediatric obesity (participants’
age 7 to 15 years) against outpatient care andeshsignificant decrease in BMI Z score,
systolic blood pressure and fat mass in the intéiwe group (Weigel et al., 2008). Similar
results were obtained by Kalavainen and collea@2@37) in a randomised controlled trial
of a group intervention programme versus routimgvidual counselling (Kalavainen et

al., 2007). In another study, de Mello and collesgsuggested that group therapy could be
an appropriate alternative to individual counsellfde Mello et al., 2004), especially
because when choosing group treatment the costtigfaess is more than that of the
individualised treatment (Goldfield et al., 200Ih) the light of the mentioned advantages,
we choose group treatment for NATTO for its potaintlinical as well as cost-
effectiveness. Some evidence suggests that appngaemilies in group fashion might
enhances participation, adherence and facilitatesion (Martin et al., 2009).

3.4 Components of the NATTO treatment manual

3.4.1 The structure of the NATTO treatment programne

Our NATTO treatment programme focused on familyolmement and on bringing about
long term lifestyle changes. Based on the diffecemtent sources mentioned earlier, the
NATTO treatment programme was a relatively low msiey programme with the aim of
making it more generalisable and less demandinvgadtfelt that a one hour session every
month for the length of the six months treatmengpamme, one for males and their
parents, and one for females and their parentgreiin the same day or on separate days,
would provide enough contact time with the par@égcifs to deliver the programme and also
to assess participants’ compliance. Each sessismiven by the author and the team’s
dietician, previously trained as to the mode anthoekof delivery. The lectures were
prepared by the author together with the head sigmerProfessor John Reilly, and used a
practical approach. After each session, the grpapgcipated in reviewing the session
attended and their commitment to the previous sesginy questions, concerns and
suggestions were welcomed at that stage, from jents and adolescents. Healthy
snacks in the form of fruits or vegetables were&t at the end.

The NATTO sessions included nutrition educatiorygital activity and behaviour
modification topics delivered by the physician (ar) and a dietician. The participants
were provided with treatment handouts that wereifisadfrom SCOTT materials
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(Stewart et al., 2005) supplemented with additicedi-developed material (Appendix1).

The content of each session in the NATTO treatrpesgramme is outlined in Table 3.1.

The sessions were held in a lecture theatre ina#fl&polyclinic, an area of central

location in the capital Kuwait City. Parents andladcents were reminded of each session
one week, two days and one day before by SMS sethtebauthor. Sessions were held
separately for males and females as mentioned atmeemply with the Kuwaiti culture

of gender segregation.

3.4.2 Family involvement in the NATTO interventionprogramme

There were three lifestyle behaviours that werenthén targets for change in the NATTO
treatment programme. These targets were recommdrydetent systematic reviews
(Oude Luttikhuis et al., 2009, McGovern et al., 20Barlow, 2007) and clinical guidelines
(NICE, 2013, SIGN, 2010) : dietary modification,ygital activity and sedentary
behaviour. Behavioural modifications in the NATTi®@atment programme were directed
mainly at the obese adolescent; however, for aapgé to take effect it should involve the
parents for their help and supervision, so treatra#farts in NATTO were meant to
involve the entire family, as it is strongly recommded by NICE 2013 and SIGN 2010
guidelines. The work of Golan and colleagues (Gelaal., 1998a, Golan et al., 1998b) is
of particular interest as they have lead this fasdd devised a theoretical method for
childhood obesity treatment emphasising the rolganénts as the primary agents for
change in the treatment process. They concludecaiaaging the socio-ecological
context of the family i.e., modifying the home enawviment, providing healthful role
modelling, developing family targets related to @iogl activity and healthful eating,
targeting family change rather than child-centrednge, and adapting health-centred
rather than weight-centred approach, is most likelgroduce a significant and clinically

meaningful BMI Z score reduction in obese child(&olan and Weizman, 2001).
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Table 3.1 Components of the NATTO treatment programme

Session Topic Contents Behaviour change techniques Next appointment
1 It's your life Obesity complications Goal setting, contracting and rewards, in 2 weeks
The pros and cons of obesity treatment Self-monitoring
How to start!
2 Eat well Energy balance Goal setting, contracting and rewards, in 4 weeks
Modified traffic light diet Self-monitoring
Food reference guide
3 Enjoy living How to increase physical activity Goal setting, contracting and rewards, in 4 weeks
How to decrease sedentary behaviour Self-monitoring
4 Summer fun Tips on meal choices in 4 weeks
Cooking together healthly
5 Take it easy Dealing with tricky situations Problem solving in 4 weeks
Dealing with relapse relapse prevention
6 NATTO forever Family stories Goal setting, contracting and rewards,

Sharing tips
Long term goals

Self-monitoring
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3.4.3 Dietary component

Adapted from the SCOTT novel dietetic treatmend, dietary component in NATTO
composed mainly of the modified traffic light d{&tewart et al., 2005). The modified
traffic light diet is a simplified, less complexrgen of the traffic light diet proper
established by Epstein and colleagues(Epstein,et38). It classifies energy dense, high
fat and high sugar foods in the red zone, fruith @ygetables in the green zone, and starch,
meat and dairy foods in the amber zone. The angietwlorie counting has been omitted
in this version which puts the parents and theilidon in a less stressful situation.
However, the ultimate goal after 6 months of thgriggto restrict the intake of red foods to
one per day, restrict intake of amber foods to riess and green foods to be taken freely
and substituted for red foods. Emphasis was alsompthe method of cooking and
avoidance of frying and using ready-made high gl Isugar content products such as
sauces and pastes. These recommendations mae diptetic part of the group sessions
to convey the healthy eating message. Simpletaietels, illustrations and practical were
used in the sessions to demonstrate portion Siaéwje contents, and fat contents only to
give an example and to extend the participantsitedge on what they are eating without
rigidly applying this intensive information intoehr modified dietary habits. Examples of

healthy local food alternatives to energy densel fdwices were also demonstrated.

3.4.4 Sedentary behaviour and physical activity

Increasing physical activity and decreasing sedgmatterns are an essential part of any
obesity treatment programme as noted above (Outlituwis et al., 2009, SIGN, 2010).
Increasing the level of physical activity in chitihd and adolescence increases bone
density, decreases obesity and decrease the raskvefoping of cardiovascular disease
risk factors (O'Donovan et al., 2010). The curntdence-based guidelines recommend
that all children and adolescents aged 6 to 17syaarumulate at least 60 minutes of
moderate to vigorous intensity physical activity gay (SIGN, 2010, O'Donovan et al.,
2010, NICE, 2013, Strong et al., 2005). This ineslstructured and non-structured
physical activity. The approach should be incremlesitowing for the individual's
capacity to perform these activities and to avojdry. Moderate intensity physical
activity is when one notices an increase in thetlrage and respiratory rate to 5 or 6 in a
scale of 1 to 10, and vigorous intensity physicivéty is when the individual feels the

heart and respiratory rates reach up to 7 or 8dbyaand Driscoll, 2012).
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Sedentary behaviour or physical inactivity is ds@eted as behaviour distinct from
physical activity. Controlling sedentary behavieuy. TV viewing, is sometimes seen as a
more practical and realistic goal in treating otyediandry and Driscoll, 2012, Ortega et
al., 2008, Reilly and McDowell, 2003) than targgtphysical activity. In fact, targeting
sedentary behaviours have been associated wigndicant reduction in overweight and
can lead to an increase in physical activities @@@van et al., 2010, Epstein et al.,
1995b). For the long term, decreasing sedentargnbetr can be sustained more
effectively than when targeting an increase in pajsactivity (Epstein et al., 1998). The
current recommendations conveys that sedentarywhehahould be reduced to a
maximum of 2 hours per day (NICE, 2013, SIGN, 2010)

In NATTO we used a culture-sensitive approach iivdeng the treatment
recommendation for reducing sedentary behaviowg@alby screen time and increasing
the level of physical activity (e.g. using the stand helping in house chores) and indoors
physical activities and encourage active play. Ultienate goal was to get the participants
to be active on regular basis in any fun, safeeamadyable activity. In Kuwait, a lack of
exercise facilities especially for females is ohéhe factors attributed to decreased
physical activity among adolescents (Al-Isa et2011), as well as the weather, which is
mostly extremely hot most time of the year. In programme we tried to explore ways for
the participants to be more physically active imay that could be sustained for life. Play
with family members and friends was repeatedly satgyl by the participants in each
session.

We also emphasised the role of the parents asnotiels in leading active lifestyle and in

supporting their children’s participation in enj@@ physical activity.

3.4.5 Behaviour change techniques
As mentioned above, managing obesity in childhautiadolescent is done through
changing behaviour towards diet, physical actiaityl sedentary behaviour usually by
means of multiple, intertwined methods of chandiebaviour, or behaviour change
techniques (BCT) (NICE, 2013). Using these techesgn childhood and adolescent
obesity treatment interventions has been provéie teffective in the short and long term
(Epstein et al., 1994, Wilfley et al., 2007, Goktral., 1998a, Robinson, 1999). Abraham
and Michie (2008) developed a taxonomy of 26 cohd|y distinct component BCTSs,
which are described using consistent terminologl/standard definitions (Abraham and
Michie, 2008)(Table 3.2). More recently, the origitaxonomy (Abraham and Michie,
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2008) has been revised and extended into a behaspegific taxonomy of 40 BCTs for
physical activity and healthy eating behaviours [@ARE) (Michie et al., 2011 he
CALO-RE taxonomy was developed by three teamssdarchers from Coventry,
Aberdeen and London to provide standard definition®liably identify techniques used
for (1) increasing physical activity and healthyieg primarily in obese adults and (2)
increasing self-efficacy to promote lifestyle aedneational physical activity. There is still
uncertainty about how to match BCT to theoreticadstructs and more research is needed
to discover the theoretical basis (Michie et &1P), however, having the taxonomy
implemented in intervention protocols facilitatée scientific investigation of behavioural
interventions, which would allow for the replicatiof effective interventions as well as

intervention evaluation (Michie et al., 2008).

Our intervention programme employed a number ofibelur change techniques in order

to help the participants and their parents undedstiae health consequences of obesity as a
result of their current lifestyle, encourage themmfing goals and specific plans to initiate
change, help them develop strategies to cope wiibult situations where relapse is
possible. The behaviour change techniques use@nr consisted of goal setting, self-
monitoring, rewards and contracting, stimulus oanproblem-solving and relapse
prevention (Abraham and Michie, 2008). These tampines are described briefly below.
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Table 3.2 Definitions of 26 Behaviour Change Techniques and lllustrative Theoretical Frameworks

Technique

Definition

1. Provide information about behaviour-health link

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Provide information on consequences

. Provide information about others' approval

. Prompt intention information

. Prompt barrier identification

. Provide general encouragement

. Set graded tasks

. Provide instruction

. Model or demonstrate the behaviour

. Prompt specific goal setting

Prompt review of behavioural goals

Prompt self-monitoring of behaviour

Provide feedback on performance

Provide contingent rewards

Teach to use prompts or cues

Agree on behavioural contract

Prompt practice

Use follow-up prompts

Provide opportunities for social comparison

Plan social support or social change

Prompt identification as a role model

Prompt self-talk

General information about behavioural risk, for example susceptibility to poor
health outcomes or mortality risk in relation to the behaviour

information about the benefits and costs of action or inaction, focusing on what
will happen if the person does or does not perform the behaviour

Information about what others think about the person's behaviour and whether
others will approve or disapprove of any proposed behaviour change
encouraging the person to decide to act or set a general goal to make a
behavioural resolution

Identify barriers to performing the behaviour and plan ways of overcoming them

Praising or rewarding the person for effort or performance without this being
contingent on specified behaviours or standards of performance

Set easy tasks, and increase difficulty until target behaviour is performed

Telling the person how to perform a behaviour and/or preparatory behaviours

An expert shows the person how to correctly perform a behaviour, for example,
in class or on video

Involves detailed planning of what the person will do, including a definition of the
behaviour specifying frequency, intensity, or duration and specification of at least
one context, that is, where, when, how, or with whom

Review and/or reconsideration of previously set goals or intentions

The person is asked to keep a record of specified behaviour(s) (e.g., in a diary)

Providing data about recorded behaviour or evaluating performance in relation to
to a set standard or others’ performance, i.e., the person received feedback on
their behaviour

Praise, encouragement, or material rewards that are explicitly linked to the
achievement of specified behaviour

Teach the person to identify environmental cues that can be used to remind them
to perform a behaviour including times of day or elements of contexts

Agreement (e.g., signing) of a contract specifying behaviour to be performed so that
there is a written record of the person’s resolution witnessed by another

Prompt the person to rehearse and repeat the behaviour or preparatory behaviours

Contacting the person again after the main part of the intervention is complete

Facilitate observation of nonexpert others’ performance for example, in a group
class or using video or case study

Prompting consideration of how others could change their behaviour to offer the
person help or (instrumental) social support and/or providing social support
Indicating how the person may be an example to others and influence their
behaviour or provide an opportunity for the person to set a good example

Encourage use of self-instruction and self-encouragement (aloud or silently)
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to support action
23. Relapse prevention Following initial change, help identify situations likely to result in readopting
risk behaviours or failure to maintain new behaviours and help the person plan to
avoid or manage these situations
24, Stress management May involve a variety of specific techniques (e.g., progressive relaxation)
that do not target the behaviour but seek to reduce anxiety and stress
25. Motivational interviewing Prompting the person to provide self-motivating statements and evaluations
of their own behaviour to minimize resistance to change

26. Time management Helping the person make time for the behaviour (e.g., to fit it into a daily schedule)

Adapted from Abraham and Michie 2008

Goal setting

The adolescent is given the responsibility to idert certain behaviour or set of
behaviours that he/she wishes to change. The fale@uthor was to make sure that this
goal or goals are SMART, i.e.; Small, Measurablehiavable, Recorded and Timed
(Stark, 2003, Stewart et al., 2008b), and persameal targeting the participant’s own
lifestyle behaviour(s) that he/she thinks needdalianged. Although the adolescent chose
the lifestyle behaviour he/she wished to changeptrent(s) also were asked to provide
their help and support for their child in orderibentify the targeted behaviour(s) for
change at a particular time point, keep their chilativated in pursuing change in
behaviour, identify with their child ways for acliieg and maintaining such change in
behaviour. The participants were asked to set aman of three behaviour change goals
to achieve by the end of the programme.

Self-monitoring
Self- monitoring involved keeping a record of thetipant’s dietary intake and physical
activity behaviour. In the NATTO treatment programmwe distributed self-monitoring
diaries aided with dietary and physical activifystand illustrations (appendix1), to be
used by all participants for them to reflect onith&@rgeted behaviour(s) and to also record
any events that either helped them reach and niaitiir targeted change in behaviour or
posed a threat in their process of changing thawetr. This method enhances attention
to one’s actions and the surrounding environmetarkS2003, Burke et al., 2011).
Contracting and rewards
The use of contracting between the participantthagarent with the supervision of the
author was very essential reinforcement of the getiing and the self-monitoring steps
mentioned above. Signing a contract meant that thetiparent and the participant agreed
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on the set goals to be achieved within the dediihee frame and that both had the
responsibility of monitoring the process of achieeat. Decision on the reward was based
on achieving 100% of the set goals and the actwehrd was a non-food item, inexpensive
and preferably involved a family function. At thedeof the NATTO intervention
programme, parents and their children were asksdttaew goals and to sign a new

contract.

Stimulus control

The context in which the challenging behaviourasuwring is altered using stimulus
control. Modifying the surrounding environment igvay of controlling the obesity
augmenting behaviour, and promoting new lifestylanges that help the participant
achieve the behavioural goals. Stimulus controlthedcorresponding environmental
modifications can be used by parents to reducesibetitive behaviours that contributed to
obesity and allows the participants to engageeémiw ‘appropriate’ behaviour more
quickly. For example, reduce buying red foods, raroeiraging physical play with family

members.

Problem solving

To overcome difficult situation where sticking toads could be compromised, the
participants and the parent were encouraged tdifgdémgh risk situations and access the
possible ways to overcome the situation. In NATBGth parents and their children were
asked to give examples from their personal expeei@bout situations that could be

labeled as high risk and also to give more thansmhétion to the problem at hand.

Relapse prevention

In order to prevent relapse into the unwanted bieliayit is crucial to explore the
participants’ and their parents’ believes regaraibgsity and its consequences. Correcting
or even expanding on the person’s believes towabdsity and its link to the unwanted
behaviour help the participant cope with relapsgasions, and also reflect on their goal
setting and stimulus control strategies. This akslps the participant to plan ahead for

difficult situations.

More recent evidence suggests the use of othevlmeitachange techniques that carry
more potentially successful outcomes (Martin et2013) (see chapter 7).
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3.5 Primary care control treatment

At the start of this trial, the author and theltsiapervisor felt that it was essential to
compare the NATTO programme to the standard deetatie that was delivered in Kuwait
at primary level $ee chapter L There was no formal training in childhood obgsit
treatment at primary or secondary care levels iw#t The central nutrition clinic offers
weight management walk in service to the publi@ardigss of age and is considered a
primary care centre. The patient gets his/her apttmetry measured at first contact, along
with blood samples for complete blood count (CB®®r function test (LFT), renal
function test (RFT), fasting blood glucose (FBGY déipid profile. The next appointment is
usually held in 2-3 weeks, where the patient fyratleets the clinic physician for full
system screening and then sits with the cliniaadat for dietary management. The
dietary management is composed of a diet sheet/methwsually the patient is followed

by the same dietician monthly thereafter.
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4. Obesity and Health Related Quality of Life

among Adolescents in Kuwait

BOODAI, S. A. & REILLY, J. J. 2013. Health relatggdality of life of obese adolescents in Kuw&MC
Pediatr,13 105. Appendix E.

4.1 Introduction

In clinical settings, measures of Health Relatealuof Life (HRQL) are not routinely
explored using conventional history taking and jtaisexamination. However, poor
obesity-associated quality of life might lead adoknts and/or their families to seek
professional treatment of obesity. The effectshdsity in youth on HRQL have been
characterised mainly from the Western World to d&ueffiths et al., 2010). There is much
less evidence on the extent to which obesity migpair HRQL in adolescents from non-
western societies(Lin et al., 2013, Lin et al., 20damzaid et al., 2011, Fazah et al., 2010,
Chen et al., 2005), but obesity-associated impaitraEHRQL has emerged in children,
adolescents, and young adults in Malaysia, Taiaad,Lebanon (Lin et al., 2013,
Hamzaid et al., 2011, Fazah et al., 2010, Cheh,&2GD5).

In a recent systematic review (Griffiths et al.1@Pand a recent meta-analysis (Ul-Haq et
al., 2012) of the association between body masxi@MI) and health-related quality of
life among children and adolescents, there wenefezences to studies done in the
Arabian Gulf, and all included studies were frora Western world except for 1 study
done in the Middle East (Israel) (Griffiths et 2010, Ul-Haqg et al., 2012). It has been
suggested that the impact of child or adolesceesitppon HRQL is influenced by culture
(Hamzaid et al., 2011), but since the evidence basempairment of HRQL in adolescents
is still very limited in geographical scope the bilpesis that culture influences the obesity
associated impairment of child or adolescent HR@& ot been tested. For example, it is
not clear whether obesity impairs the HRQL of adoénts in the Arabian Gulf States.
Deficits in HRQL may drive healthcare utilizatiog breating a demand for obesity
treatment (Hughes et al., 2007, Williams et alQ20Gchwimmer et al., 2003) and
understanding the extent of these deficits in nestern societies is important. Thus, the
conclusions from the literature on obesity effarisHRQL in children and adolescents to
date cannot necessarily be generalized acrossdhe due to the possibility that

differences in culture, demography, economy, edoicand social characteristics might
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alter any effect which obesity might have on quaiit life. Nonetheless, research in this
area to date so far has showed strong evidencelbeaity carries detrimental effects on
paediatric HRQL including the physical, social amotional domains of HRQL (Riazi et
al., 2010, Hughes et al., 2007, Pinhas-Hamiel.e2@D6, Williams et al., 2005,
Schwimmer et al., 2003, Friedlander et al., 2008stand Strauss, 1999, Braet et al.,
1997a). Different tools have been used to assessibact of obesity on HRQL, the main
one of which is the Pediatric Quality of Life Inwery version 4.0 (PedsQL™ 4.0). The
PedsQL™ comprises of parallel scores of child sshert and parent-proxy report, which
is a very useful tool to assess the burden of gberithe whole family, and the potentially

different perspectives of parents and adolescéiigel( and Morse, 2001) .

So, in order to fill the research gap on the impdaibesity on adolescent HRQL from
Gulf States and Non Western countries, we condubisdtudy on a community sample
of obese Kuwaiti adolescents. The primary purpdgbis study was to evaluate the
association between HRQL and obesity in Kuwaitilesieents aged 10 to 14 years. The
hypothesis is that with increased body mass inéetile (BMI), HRQL would be
decreased. Information on the HRQL in this age gretho may be at risk of functional
limitations and life dissatisfaction, may direchlagioural interventions for improving the
care of obese children and adolescents. We cartied formal paired comparison of
HRQL between obese and healthy weight control adelats to see if there would be any
differences. We also wanted to compare the HRQkrepbrt of adolescents and their
parent-proxy reports. To our knowledge, this isfitet study to evaluate the relationship

between HRQL and obesity in a paediatric sampkeuwait and the Arabian Gulf region.

4.2 Literature review on HRQL and paediatric obesiy
Health related quality of life is the individuaBility to function in relation to his/her
current state of health. This ability includes pbgk mental and social well-being (Tsiros
et al., 2009). The relationship between HRQL arebric obesity has been studied by
Ul-Haq and colleagues (2012) in their meta-analgtibe association between body mass
index and health-related quality of life among dreh and adolescents, assessed using the
Pediatric Quality of Life Inventory Index (PedsQLA") (Ul-Haq et al., 2012): the pooled
studies came from North America, Europe, Australfid Israel. All studies measured the
effect of paediatric obesity on the total, psycluesicand physical domains. Pooled
analysis showed a dose-response type relationstiyebn BMI and the total,
psychosocial and physical HRQL scores. Obese @nldnd adolescents (ages between 2
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and 18 years old) had significantly lower totalresoHRQL than normal weight and
overweight peers. The psychosocial and physicaladesof the PedsQL™ 4.0
questionnaire also differed, however the differsnoehese domains were not statistically
significant. All of these results considered byH#q et al (Ul-Haq et al., 2012) were

measured using the self-report forms.

Paediatric obesity remains one of the most comrhoonic disorders in this age group.
The health risks associated with obesity go beybadghysical form to involve almost
always psychological aspects (Griffiths et al., @0¢ust and Strauss, 1999, Braet et al.,
1997a). Numerous researchers have investigatadédecal sequelae of paediatric obesity
thoroughly (Weiss and Kaufman, 2008) and thereng lhistory of research conducted to
find out the impact obesity has on paediatric ptalsifunctional, emotional and social
well-being (Braet and Mervielde 1997 (Braet et B97a). This is as important an issue as
exploring the physical-medical complications asated with paediatric obesity.
Altogether the physical and mental complicatioresfandamental in forming the shape of
treatment guidelines indicating the need for supp®interventions, prognostic indicators,
aid decision making and informing resources allooaand healthcare policy.
Much of a child’s or adolescent’s life centres ardactivities with peers and physical
performance. In adolescence, transition into schtvatture and peer network dynamics
can provoke distress even in the absence of negsticial experiences (Adolescent health,
understanding and preventing risk behaviour, 20881 .0bese children and adolescents,
psychosocial development is usually impaired tayimg extent ranging from weight
status and shape dissatisfaction to depressionthed psychosocial disorders (Griffiths et
al., 2010). The short term psychosocial effectsh#sity on children and adolescents
include social isolation, discrimination and victsation by peers. In adolescence, if
obesity persists, which is mostly the case (Kuldlgt2012, Guo et al., 1994) it can result
in negative self-image, and lower self-esteem agtatwith sadness, loneliness, anxiety
and high risk behaviour (Pinhas-Hamiel et al., 2006the recent systematic review on
self-esteem and quality of life in obese childred adolescents(Griffiths et al., 2010),
Griffiths and colleagues showed that the majorftgtadies conducted using multi-
component assessment, including physical, emotigonalal and school performance, had
strong evidence on an inverse relationship betwsedresteem and obesity in that age
group, where obesity had its greatest impact ompliysical appearance, athletic
performance and social wellbeing. However, thef(#hd et al. (2010) evidence base was
limited in the number of studies identified (sixdies were done on children, 4 studies
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done on adolescents, and 5 done on children ardsagémts, and all from the Western
World). The Griffiths et al. review found that tleewas no clear evidence as to whether

low HRQL in obesity differed between sexes or bemvdifferent ethnic groups.

One of the main early studies on impairment of HHR@ obesity in children and
adolescents was that by Schwimmer et al. (Schwinghal., 2003) on a sample of 106
American children and adolescents aged 5 to 1&ya@dr(57 males). Using the
PedsQL™4.0 inventory scale, Schwimmer and colleafuend that severely obese
children and adolescents had significantly loweiQiRscores in all domains and they

were comparable to scores of children and adolésedth cancer.

Williams et al. in Australia (Williams et al., 200%lso used the PedsQL™4.0 index on a
community sample of 1456 children and adolesceyesd & to 12 years old who were
categorised into three groups; not overweight (188)0overweight (n=294) and obese
(n=63). They demonstrated that HRQL scores dectedisanatically in the obese children
and adolescents, compared to the overweight andveotveight groups. From Israel,
Pinhas-Hamiel et al. (Pinhas-Hamiel et al., 20@@hpared results of PedsQL™ 4.0
scores from a community sample and hospital sanfi88 obese adolescents (aged 11-
14years) and found no significant difference in HRSgores between treatment-seeking
sample and community sample, however both grougsigmificantly lower HRQL scores
than healthy weight group (n=93), especially inghgsical, social and school
performance domains. These results only highligétimmportance of measuring HRQL in
obese paediatric population, regardless of theattnent seeking status (Tsiros et al.,
2009).

From the UK, Riazi et al (Riazi et al., 2010) usleel PedsQL™ 4.0 inventory scale to
compare the HRQL of a clinical sample of 96 obdsklen and adolescents aged 5 to 16
years old with 444 healthy weight controls with g&anage range. Results showed that the
obese group had significantly lower scores in athdins than the healthy weight controls
(P <0.005).

Some paediatric obesity HQRL studies using the ®e8%4.0 have investigated the
difference between child-self report and parenkpm@port scores. In summary, parent-
proxy reports of HRQL tend to be similar to thathbild-self reports in that both scores
tend to be low in obesity compared to healthy weggimtrols, but with a larger deficit in
the obese when studied by self-report (Kuhl et28l1,2, van Grieken et al., 2012, Varni et
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al., 2007, Hughes et al., 2007, Pinhas-Hamiel.e2@D6, Williams et al., 2005,
Schwimmer et al., 2003, Wake et al., 2002, Stragmet al., 2000).

Here, effects of obesity on HRQL might possiblychéure-specific. Hughes et al.
(Hughes et al., 2007) used the PedsQL™4.0 indernapare child-self report with
parent-proxy report of a sample of 126 obese Sltgehrs old children and adolescents
from Scotland. Parents reported lower scores afatiains of the PedsQL™4.0 than self-
reports and the difference in score was signifigdotv for the emotional and social
domains. In contrast, Hamzaid et al. (Hamzaid.ef@ll1), in 5 to 11 year old obese
children and adolescents (n=90) in Malaysia udregRedsQL™4.0 index, observed no
significant impairment of HRQL when using parenty reports.

This difference in child’s and parent’s perspecitehlights the importance of seeking
HRQL score of proxy (parent) raters as well as-sgbrts to gain access to the amount of
distress that faces the family as a whole with i@géo their child’s obesity (Varni et al.,
2004). In clinical settings, although it is usualgsumed that caregivers can provide more
accurate information about the impact the diseaseoh the child, it is equally important
and valid to look into the child’s perspective @&isand Morse, 2001). And in a research
setting, caution should be practiced when utilizHiRQL data from only parent-proxy

reports or only from child self-report (Ul-Haq ét, 2012, Tsiros et al., 2009).

Box 2. Main findings from the literature reviews on the relationship between
HRQL and obesity

e Obesity has a significant negative effect on total score of Peds QL 4.0 in
obese children and adolescents

e Obesity has an inverse relationship with self-esteem in obese children and
adolescents

¢ HRQL measured using Peds QL 4.0 was significantly impaired in severe
childhood and adolescent obesity comparable to scores of children and
adolescents with cancer

e Parent-proxy reports of HRQL of their obese children is culture-specific

¢ Most of the research on the relationship between obesity and HRQL comes
from the western world and more research is needed from other parts of
the world to identify the type of relationship between paediatric obesity
and HRQL

4.3 Other psychological complications of paediatriobesity
Depression is another form of psychosocial impairinie obese adolescents. There is
evidence showing that both conditions, i.e. depoesand obesity, have a cause and effect
relationship with each other in that age groupff(Es et al., 2010, Tsiros et al., 2009).
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Several studies showed that acquiring depressiadotescence increases the chance of
obesity even after controlling for confounding farst especially among girls (Richardson
et al., 2003, Goodman and Whitaker, 2002).

In social self-perception; the judgment we thinkest hold on us in relation to our
appearance or attitude, age plays an importanimdlee effect of obesity (Strauss and
Pollack, 2003, Phillips and Hill, 1998). In pre-éekrence, social networking and
preferences were similar between the obese anuetithy weight, regardless of gender
(Phillips and Hill, 1998). In 2003, Strauss andl&k analysed the data of 90,118 students
from the National Longitudinal Survey of Adolescehealth (Richardson et al., 2003) on
social network mapping and found out that obeséeadents were significantly less likely
to be chosen as friends than their normal weigatd his degree of social rejection can
expand to reach the form of victimisation, wheres#children and adolescents are more
likely to be teased and bullied than their healtleyght peers, and end up with low self-
esteem, dissatisfaction with their physical appsegand athletic performance, and
possibly eating disorders (Neumark-Sztainer eR802, Kraig and Keel, 2001).
Correspondingly, greater school connectednessdes dssociated with better academic
performance and outcome, and lower levels of inmwmlent in health-risk behaviours
(Allen et al., 2004)

4.4 Research objectives

The primary aim of this research was to investiglageHRQL of obese Kuwaiti
adolescents using PedsQL™4.0 and compare thegesthtthat of HRQL of healthy
weight adolescents in order to determine whetheotiesity associated impairment of
HRQL described in the literature was present inestents in Kuwait. Secondly, we
wanted to examine differences of HRQL scores betvegmlescent-self report and parent-
proxy report in the obese group, and also tesgémder differences in the effect of obesity
on HRQL of obese Kuwaiti adolescents. This studyictvused the PedsQL™4.0 as its
measurement tool, was the first of its kind to beducted in Kuwait and the Arabian Gulf
region. It would test whether the HRQL of obese kitinadolescents was impaired in

relation to the HRQL of matched healthy weight geer
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4.5 Methods
4.5.1 Measurement of HRQL
Health-related quality of life measures are nowfiently needed in clinical trials as
measures of outcome (Goss and Quittner, 2007). @reegubjective measures of one’s
physical, mental and social well-being in relatiortheir current state of health. Except in
very young children or when children are unwelgsh measurement tools can be assessed
by children as young as 5 years of age, othenpesent-proxy reports are also available
(Palermo et al., 2008). Dual reporting where batrepts and their children report their
perceptions is also used to provide an insighttinéowhole context of family functioning.
Palermo and Colleagues (Palermo et al., 2008)echaiit evidence-based review of tools
that provide options for either parent or paediateports of health-related quality of life.
There are two types of HRQL measurements; genedacandition-specific instruments.
The generic or non-categorical type, although $essitive than the condition-specific
type, allows for comparison of HRQL of differentndiitions in a large scale (Palermo et
al., 2008). The Paediatric Quality of Life InventgPedsQL ™ 4.0, MAPI Research
Institute, Lyon, France) is a generic HRQL questaire that also has an age-appropriate
version and parent-proxy reports (Varni et al., D(Bee fig 5.1). Using the PedsQL ™ 4.0
questionnaire, Varni and colleagues found thatsely@ung patients had lower subjective
score for their HRQL than patients with cardiacstgaintestinal, and diabetic conditions.
This questionnaire is a well-established, valid eeidble tool that can distinguish
between healthy children and children with acutetwonic conditions and is responsive to
clinical change over time. It is a multidimensionahstruct that includes 23 items making
the physical, emotional, social and school perfarceadomains from which total,
psychosocial and physical scale scores are deriveslphysical functioning domain has 8
measurement items, the mean of which makes theqathgsale score. The emotional
functioning domain has 5 measurement items, thalsiemctioning domain has 5
measurement items and the school functioning doimaérb measurement items (Varni et
al., 2001). The total score can be derived fronntlean of all 23 items. The psychosocial
scale score can be derived from the mean of iterttsei emotional, social and school
performance domains. Three versions of the subgctiport scale are available; the
young children report (age 5 to 7 years) wherad & three-point response scale (0 = not
at all a problem, 2 = sometimes and 4 = a lot, wdbh response choice anchored to either
smiling, middle or frowning face respectively), ttt@ldren report (age 8 to 12 years) and
the teenagers report (age 13 to 18 years) whergctie has a five-point response (0 =
never a problem, 1 = almost never, 2 = sometimespf3en and 4 = almost always). ltems
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are linearly transformed to a 0 to 100 scale, abttie higher the score, the better the
HRQL. The PedsQL ™ 4.0 inventory is available igksh, Arabic and many other

languages.

4.5.2 Study participants

The present study sample was recruited from psichools in Kuwait city, the Capital of
Kuwait. Figure 5.2 outlines the study flow diagrafhe Ministry of Education granted us
the ethical approval to commence the study in meéeliate schools in the Capital in order
to cover the age range selected (10 to 14 yeaathe®d from the Ministry of Education’s
archives, the Capital contains a total of 41 mabesslic intermediate schools and 39
females’ public intermediate schools.

Phone calls were made to the management of eablesd# schools to explain the nature of
the study in order to gain access and recruittilndyssample. Only 10 of the public
intermediate schools gave us appointments and visted; 3 girls’ schools and 7 boys’
schools. Permission was granted by the schoolipatgof only three schools; two male
and one female school. Screening for height andhwevas carried out by two, trained
dietetic assistants from the Food and Nutrition Adstration department of the Ministry
of Health. Grades from five to nine were selecteddver the age range targeted i.e. 10 to
14 years. Screening was carried out on a totaD4® ktudents. After screening, the
researcher collected the height and weight figafesl pupils, calculated the BMI, and
plotted the results on the age and gender spgaficentile charts. Pupils were categorised
into healthy weight group, overweight group andsabgroup according to reference data
from the US Center for Disease Control (CDC) 2@DBesity was defined as BMI of

95" centile, overweight was defined as BM85" centile and<95" centile, and healthy
weight was defined as BM1 3¢ centile and<85" centile, using gender specific, BMI for
age percentile charts. National (Kuwaiti) referedata for BMI to define weight status in
that age group was not used. El Ghaziri et al. 12@toved that using Kuwaiti reference
data to define weight status in 10 to 14 yearsadiolescents underestimated the
prevalence of overweight and had the lowest agraemi¢h known international methods
namely; Cole-IOTF, CDC 2000, and WHO 2007 (El-Ghatial., 2011).
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1. Hard to walk more than one block
2. Hard to run

3. Hard to do sport or exercise

4. Hard to lift something heavy

5. Hard to take a bath or shower

6. Hard to do chores around the house
7. Hurt or ache

8. Low energy

Physical
Function

Physical
Health

J4 L
J L
J L

9. Afraid or scared
10. Sad or blue
11. Feel angry
12. Troubled sleeping
13. Worry about what will happen

Emotional

Function HRAOL

Psycho-
Social

Health 4\
‘\/

14. Trouble getting along with others

15, Other kids do not want to be friends

16. Other kids tease

17. Cannot do things that other kids can

18. Hard to keep up when playing with other kids

Social
Function

19. Hard fo pay attention in class

20. Forget things

21. Trouble keeping up with schoolwork
22. Miss school - not feeling well

Schoal
Function

J L JL JL
J L JL JL

23. Miss school to go to the doctor or hospital

Figure 4. 1 Structure of the multidimentional Peds QL 4.0 generic score scale measuring HRQL in adolescents,
adopted from Petersen et al., 2009
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Figure 4.2 Study flow diagram
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Only those who were either in the healthy weightloese categories were selected for the
study. Verbal check list of the inclusion and esabn criteria was presented to each class
before giving out the consent and PedsQL™ 4.0 fdonbke selected study sample.
Participants and their families provided informeditten consent. The PedsQL™4.0
Arabic version was completed independently by ast@ets at school and their relative
parents at home. The study was approved by theddiedesearch Committee of the
Ministry of Health and the Ethical Committee of téistry of Education in Kuwait. A
formal matched pairs were formed between the opesg and the healthy weight group
according to age and gender. This yielded 98 patts57 paired boys and 41 paired girls,
with median age of 12.4 years. There were twelverga’ reports missing. The researcher
had to pursue the parents, and filled out the P&d8Mrms through phone call

interviews; at the end, these reports were includede final analysis.

4.5.3 Inclusion and exclusion criteria

Subjects were included if they fit the eligible agage (10 to 14 years), were either obese,
as defined by the US CDC 2000 definition of BM95" percentile, or of healthy weight,
defined as BMk 85" and> 3" percentile. Overweight pupils were excluded fréwa t

study sample in order to provide a clear contrasteight status between the two groups
of interest. Exclusion criteria were as followse firesence of any chronic disease such as
diabetes, cardiovascular disease or others; obesi#yresult of a known underlying

organic cause; the presence of a genetic syndrnomtezated hypothyroidism; and the use
of medication that might interfere with the weiglithe subject. The total number of

pupils who did not fulfill the inclusion criteriaas 542, 224 males and 318 females.

4.5.4 Anthropometry

Subjects were measured in light clothing and witlshwes. Height was measured to the
nearest 0.1 cm using portable

stadiometer (Leicester Height Measure, Child Gholaundation, Leicester, London,
UK). Weight was measured to the nearest 0.1 kggustales (Tanita™). BMI was
calculated as the weight (kg) divided by the he{gi®).

4.5.5 Measurement of the HRQL

The total HRQL score was derived from the mearild3items of the inventory index

which included the physical functioning domain t@ns), emotional functioning domain

(5 items), social functioning domain (5 items) aetiool functioning domain (5 items). As
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iIs common in the literature (Varni et al., 2001ygisosocial score was derived from the
mean of items in the emotional, social, and schawttioning domains (See Fig 1.). The
Physical Score is a separate domain (See Fig.&)amhlysis was based on the total,
psychosocial and physical scores of the obese grmgithy weight group, and parent-
proxy reports. All calculations were done manualythe researcher. All HRQL domains

were uploaded into excel worksheets, unique foh stiedy group.

4.5.6 Statistical analysis

Data from obese adolescents were not availabledatadfrom Kuwaiti or other Gulf state
samples were not available upon which to base apoalculation. In the absence of
highly relevant local data the present study powes based on data from a previous
power calculation in a comparison of HRQL in obasd non-obese children in Scotland
(Hughes et al., 2007). Data from Hughes et al sstgdgethat the sample size required to
identify a significant difference between the obgsmup and the healthy weight group
(within each sex, treating boys and girls sepayatehs a minimum of around 40-43 pairs
with 90% power ang = 0.05. All the statistical analyses were performasthg Minitab

16.0. Data were checked for normality by descrgstatistics and histograms with normal
distribution curves. All scores of the PedsQL™4obnadins were not normally distributed.
Matched pairs of obese and healthy weight subjeets selected according to age (age
within 10 to 14 years) and gender. Wilcoxon sigrak tests were used to detect
differences in the scores between the obese artetithy weight groups. We also used
Wilcoxon signed-rank test to detect the signifian€any difference in scores between
self-report and parent-proxy report in the obeseigr Regression analysis of predictors of

HRQL was also included.

4.6 Results

4.6.1 Sample characteristics

The final study sample consisted of 500 adolescafitKuwaiti nationals, 318 boys
(63.6%) and 182 girls (36.4%) between 10-14 yetegye (median age 12.3). From the
study sample, only 374 parent-proxy reports cano& (62 or 43% from the obese group
and 212 or 57% from the healthy weight group). Datae collected from 224 obese

adolescents, and 276 healthy weight adolescents.

The ethnic distribution of the whole sample wasilsimas all participants were Kuwaiti
Nationals. Formal socioeconomic status definitioesinot exist (Channanath et al., 2013).
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Table 4.1 summarises the physical characteristitsesstudy sample. The normal weight
group had 176 males of which only 125 parents plexitheir parent-proxy reports. Also
included in the group 100 female students of winicly 87 parents provided their parent-
proxy reports. On the other hand, the obese gradplh2 obese male students and 82
obese female students of which 91 and 71 pareatsded their parent-proxy reports,
respectively. The median age for the obese grougpl®al years (IQR 10.4, 14.0) and
median age for the healthy weight group was 1Z0R(10.1, 14.0).

Table 4.1 General characteristics of the obese and healthy weight groups

Healthy weight group Obese group
Variable n Median IQR n Median IQR
Age (years) 276 12.3 (10.1, 14.0) 224 12.4 (10.4, 14.0)
Males 176 12.3 (10.1, 14.0) 142 12.6 (10.8, 14.0)
Females 100 12.2 (10.0, 14.0) 82 12.4 (10.3,14.0)
BMI 276 18.1 (15.0, 21.1) 224 28.8 (23.3,34.3)
BMI Z score 276 0.1 (-0.6, 0.5) 224 2.1 (1.9, 2.3)

BMI; body mass index

4.6.2 HRQL of the obese adolescents

4.6.2.1 Total Score

The HRQL data are shown in table 4.2. The totateséar the obese self-report ranged
from 14.1 to 100.0. The median of the total scoretie whole sample (h=224) was 84.8
(IQR 74.2, 95.4). The median of the total scoretlerobese boys (n=142) was 88.0 (IQR
78.3, 96.7). The median score for the obese gi#8%) was 79.3 (IQR 70.4, 91.6). In
comparison, the total score for the parent-proypreof the total sample (n=162) ranged
from 43.8 to 100.0, with a median score of 78.3R162.8, 88.0). Median total score for
parent-proxy reports of the obese boys group (n»@k) 76.1 (IQR 65.2, 86.9) and for the
obese girls group (n=71) was 81.5 (IQR 60.9, 90.2).

4.6.2.2 Psychosocial Score

The psychosocial score of the obese sample ramged 1.7 to 100.0. The median was
85.0 (IQR 75.0, 93.3), median for the obese boys @DR 78.3, 96.7), and for the obese
girls was 82.5 (IQR 70.0, 91.6). The psychosoaale for the parent-proxy report ranged
from 30.0 to 100.0. The median score for the olgesep 76.7 (IQR 63.3, 88.3), for the
obese boys was 87.5 (IQR 78.3, 96.7), and for bese girls 82.5 (IQR 70.0, 91.6).
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4.6.2.3 Physical Score

The physical score of the obese sample ranged I&61to 100.0. The median score for
the whole sample was 87.5 (IQR 75.0, 100.0), ferdhese boys 90.6 (IQR 78.1, 100.0),
for the obese girls 81.3 (IQR 68.0, 96.9).

The physical score for the parent-proxy report eahfyjom 6.3 to 100.0. The median for
the total sample was 82.9 (IQR 59.4, 93.8), fordhese boys 84.4(IQR 62.5, 93.8), and
the obese girls 81.3 (IQR 50.0, 93.8).

4.6.3 HRQL of healthy weight adolescents

4.6.3.1 Total Score

Here, the self-report and parent-proxy scoreshertotal, psychosocial and physical scores
are summarised in table 4.3. The sample includéh2althy weight adolescents, of

which there were 176 healthy weight boys and 1@0thye weight girls. A total of 212
parent-proxy reports were obtained, of which 12bnfihealthy weight adolescents’ boys’
parents reports and 87 from healthy weight adotgstgirls’ parents reports. The total
score of the healthy weight adolescents self-rgpariged from 18.5 to 100.0, median was
89.1 (IQR 76.4, 96.7), 92.4 (IQR 78.3, 97.8) far thoys, and 86.4 (IQR 75.0, 95.6) for the
girls. Median score for the parent-proxy report was3 (IQR 62.0, 91.3), for the healthy
weight boys’ parent-proxy reports 82.6 (IQR 69.1,39, and girls’ parent-proxy reports
69.6 (IQR 55.4, 87.0).

4.6.3.2 Psychosocial Score

The psychosocial score for the healthy weight @dstranged from 6.7 to 100.0, median
was 88.3 (IQR 76.7, 96.7), median for the boys QR 76.7, 98.3), and for the girls
86.7 (IQR 73.3, 96.7). In comparison, the psychadascore for the healthy weight parent-
proxy report of the whole sample ranged from 26.0G0.0, median for the parent-proxy
report 76.7 (IQR 63.3, 90.0), for the boys’ 78 QR 66.7, 91.7) and for the girls’ 70.0
(IQR 58.3, 86.7).
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Table 4.2 Health-related quality of life scores, median (IQR) from self-report and parent-proxy report of the obese group

Variable

Boys

Girls

Total

Self-report
Physical score
Psychosocial score
Total score

Parent-proxy report
Physical score
Psychosocial score
Total score

n=142
90.6 (78.1, 100.0)
87.5(78.3,96.7)
88.0 (78.3, 96.7)

n=91
84.4 (62.5, 93.8)
76.7 (66.7, 86.7)
76.1 (65.2, 86.9)

n=82
81.3 (68.0, 96.9)
82.5(70.0, 91.6)
79.3 (70.4, 91.6)

n=71
81.3 (50.0, 93.8)
80.0 (61.7,91.6)
81.5(60.9, 90.2)

n=224
87.5(75.0, 100.0)
85.0(75.0, 93.3)
84.8 (74.2,95.4)

n=162
82.9 (59.4, 93.8)
76.7 (63.3, 88.3)
78.3 (62.8, 88.0)
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4.6.3.3 Physical Score

The physical score of the healthy weight grouprsgdorts ranged from 18.8 to 100.0.
Median score for the total healthy weight sample 8&.7 (IQR 81.2, 100.0), for boys 96.9
(IQR 84.4, 100.0), and for girls was 87.5 (IQR 7B@2.9).

The physical score for the parent-proxy reportgeainfrom 6.3 to 100.0, median 87.5
(IQR 62.5, 96.9), for the boys’ 90.6 (IQR 71.9,96nd for the girls’ 75.0 (IQR 50.0,
93.7).

4.6.4 Matched paired comparison of HRQL between thebese vs healthy weight
(control) group (n=98 matched pairs)

4.6.4.1 Self-Reports

Formal matched pairs were formed between obesaa@maal weight groups based on age
and gender as shown in table 4.4. There were tist&tally significant differences in
HRQL between the obese and normal weight adolesselftreports, using the total score
and psychosocial score scales. The median of thksimore of the obese group was 84.8
and for the healthy weight group was 88.0 (95%0C3,-7.1;p 0.08). The median of the
psychosocial subscale for the obese group wasasisl @or the healthy weight group was
88.3 (95% CI -1.6, 7.9 0.2). However, the difference in the physical sdmtveen the
obese group and the healthy weight group was stally significant with median score
for the obese group at 87.5 and median score &héalthy weight group at 90.6 (95% CiI
1.5, 9.4;p0.01).
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Table 4.3 Health-related quality of life scores, median (IQR) from self-report and parent-proxy report of the healthy weight group

Variable

Boys

Girls

Total

Child self-report
Physical score

Psychosocial score

Total score

Parent-proxy report

Physical score
Psychosocial score

Total score

n=176
96.9 (84.4, 100.0)
90.0 (76.7, 98.3)
92.4 (78.3,97.8)

n=125
90.6 (71.9, 96.9)
78.3 (66.7,91.7)
82.6 (69.1,91.3)

n=100
87.5(77.2,96.9)
86.7 (73.3,96.7)
86.4 (75.0, 95.6)

n=87
75.0 (50.0, 93.7)
70.0 (58.3, 86.7)
69.6 (55.4, 87.0)

n=276
93.7 (81.2, 100.0)
88.3 (76.7,96.7)
89.1(76.4,96.7)

n=212
87.5 (62.5,96.9)
76.7 (63.3,90.0)
79.3 (62.0,91.3)
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Table 4.4 Paired comparisons of health related quality of life (HRQL) for the healthy-weight group vs obese group, median (IQR)

Healthy-weight group Obese group 95% Cl p-value
Variable n=98 n=98
Self-report Median (IQR) Median (IQR)

Physical score 90.6 (81.3, 100.0) 87.5 (68.8, 100.0) 1.5,9.4 0.01

Psychosocial score 88.3(76.7,95.0) 85.0(73.3,93.7) -1.6,7.5 0.2

Total score 88.0(78.0, 95.7) 84.8 (70.7, 95.7) -0.5,7.1 0.08

Parent-proxy report

Physical score 86.0 (56.3, 96.9) 81.3 (62.5, 93.8) -4.7,6.3 0.7

Psychosocial score 76.7 (65.0, 90.0) 76.7 (61.7,90.0) -3.4,5.8 0.7

Total score 79.3 (59.8,91.3) 78.8 (63.6, 88.0) -2.8,6.0 0.5

Healthy-weight and obese group median age 12.4 (2.1); median BMI Z score for the healthy-weight group 0.1 (1.1);

median BMI Z score for the obese group 2.1 (0.4). All pairs were taken from the same school year
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4.6.4.2 Parent-proxy reports

As shown in table 4.4 there were no statisticalipidicant differences in parent-proxy
reports between the obese group and healthy wgighp. In total score, the median for
the obese group was 81.3 and for the healthy weighitp was 86.0 (95% CI -2.8, 6{®;
0.5). The median of the psychosocial score in these group was 76.7 and for the healthy
weight group was 76.7 (95% CI -3.4, 58).7). And the median for the physical score in
the obese group was 81.3 versus 86.0 in the heakight group (95% CI -4.7, 6.8,0.7).

4.6.5 Matched paired comparison of HRQL between olse males vs healthy weight
males (n=57 matched pairs)

4.6.5.1 Self-reports

Separate analysis was carried out as shown in 4abJéo compare self-report and parent-
proxy reports between the obese males and thehgemdtight males. The median of the
total score for the healthy weight males self-reparas 88.0, and for the obese males was
89.1 (95% CI -3.3, 5.4 0.5). For the psychosocial score, the median ®htalthy

weight males was 88.3 and for the obese males 8:8985% CI -3.4, 5.9 0.6).

Similarly, the difference in the median of the plogsscore between the healthy weight
males and obese males was not statistically sagmfj median for the healthy weight
males was 93.8 and for obese males was 93.8 (95%&;16.3p 0.2).

4.6.5.2 Parent-proxy reports

The median of the total score for the obese groap 6.1, and for the healthy weight
group was 84.8 (95% CI1 0.0. 10Mm0.05), the difference of which is statistically
significant. The median of the psychosocial scordltie obese group was 75.0 and for the
healthy weight group was 80.0 (95% CI -1.6, 1@.8;14). The median of the physical
score for the obese group was 81.2 and for thehyeakight group was 93.7 (95% CI 0.0-
11.0;P 0.07).

4.6.6 Matched paired comparison of HRQL between olse females vs healthy weight

females (n=41 matched pairs)

4.6.6.1 Self-reports

The data of the female matched pairs are presémtafile 4.6. The median of the total

score for the obese group was 75.0 and for thehyeakight group was 88.0, statistically

significant difference (95% CI1 0.5, 13j80.04). In the psychosocial score, there was no

significant difference between the obese group {@ame80.0) and healthy weight group
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(median 86.7) where the 95% CI was -0.8, 13.4@wnalue of 0.09. However, the
difference in the physical score between the obgesep (median 78.1) and healthy weight
group (median 87.5) was statistically significaftere the 95% Cl was 3.1, 14.1 gnd

value was 0.01.

4.6.6.2 Parent-proxy reports

None of the differences in the scores between oppesg and healthy weight groups were
statistically significant as shown in table 4.6the total score, median for the obese group
was 82.6 and for the healthy weight group was @25860 Cl -14.1, 3.2p 0.2). For the
psychosocial score, the median of the obese gragB@.0 and for the healthy weight
group was 66.7 (95% CI -11.6, 3p10.3). For the physical score, the median for theseb
group was 81.3 and for the healthy weight group §25% CI -20.4, 3.1p 0.2).
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Table 4.5 Paired comparison of health related quality of life (HRQL) for healthy weight boys group vs obese boys group

Healthy weight boys Obese boys 95% Cl p-value
Variables n=>57 n=57
Child-self report Median (IQR) Median (IQR)

Physical score 93.8 (84.4-100.0) 93.8 (79.7-100.0) -1.6,6.3 0.2

Psychosocial score 88.3 (75.0-95.9) 88.3 (77.5-95.0) -3.4,5.9 0.6

Total score 88.0(76.7-96.7) 89.1 (78.8-95.7) -33,54 0.5
Parent-proxy report

Physical score 93.7 (68.8-98.5) 81.2 (64.1-93.7) 0.0,11.0 0.07

Psychosocial score 80.0 (66.7-92.5) 75.0 (60.9-88.3) -1.6,10.8 0.1

Total score 84.8 (70.7-93.0) 76.1 (64.1-88.0) 0.0, 10.9 0.05
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Table 4.6 Paired comparison of health related quality of life (HRQL) for healthy weight girls group vs obese girls group

Healthy weight girls Obese girls 95% Cl p-value
Variables n=41 n=41
Self-report Median (IQR) Median (IQR)
Physical score 87.5(79.7-98.5) 78.1(65.6-92.2) 3.1,14.1 0.01
Psychosocial score 86.7 (77.5-95.0) 80.0 (67.5-92.5) -0.8,13.4 0.09
Total score 88.0 (78.3-94.1) 75.0 (68.0-95.1) 0.5,13.0 0.04
Parent-proxy report
Physical score 62.5 (46.9-90.6) 81.3 (56.3-96.9) -20.40,3.1 0.2
Psychosocial score 66.7 (60.9-85.0) 80.0 (61.7-91.7) -11.6,3.4 0.3
Total score 62.0 (54.9-85.9) 82.6 (61.9-90.8) -14.1,3.2 0.2
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4.6.7 Differences between self-reports and parentqxy reports for the obese
adolescents

Table 4.7 summarises the data of the obese adotesgléand parent-proxy reports. The
median age of the sample was 12.3 (IQR 11.3 — 13462). There were 91 males for the
paired comparison (median age 12.4, IQR 11.4 ) Ead 71 females for the paired
comparison (median age 12.2, IQR 11.1 — 13.2)thAIdifferences in median of the total,
psychosocial and physical scores between obesesagolts’ self-report and parent-proxy
reports were statistically significarg € 0.001). The differences in in median between
male-self report and parent-proxy report of thaliqgisychosocial and physical scores were
all statistically significant < 0.001), so was the difference in the median of¢heale-

self report and parent-proxy report for the phylsscare p 0.03. However, the difference
in the median of the total score and the psychasscore between the female-self report

and parent-proxy report were not statistically gigant (p 0.06, 0.1, respectively
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Table 4.7 Comparison between HRQL score of self-report and parent-proxy report for the obese group

Self-report Parent-proxy report 95% Cl p- value
Median (IQR) Median (IQR)
Males (n=91)
Total score 89.1(79.3-96.7) 76.1(65.2, 86.9) 6.5-13.6 <0.001
Psychosocial score 88.3 (78.3-96.7) 76.7 (66.7, 86.7) 6.7 - 14.2 <0.001
Physical score 90.6 (78.1-100.0) 84.4 (62.5,93.8) 3.2-12.6 <0.001
Females (n=71)
Total score 81.5(70.7-92.4) 81.5(60.9, 90.2) -0.1-9.8 0.06
Psychosocial score 83.3 (71.7-91.7) 80.0 (61.7,91.6) -0.9-9.1 0.1
Physical score 84.4 (65.6-96.9) 81.3(50.0, 93.8) 0.0-12.5 0.03
Total (n=162)
Total score 86.5 (73.9-95.6) 78.3 (62.8, 88.0) 4.9-10.9 <0.001
Psychosocial score 86.7 (75.0-93.7) 76.7 (63.3, 88.3) 4.2-10.8 <0.001
Physical score 87.5 (75.0-100.0) 82.9(59.4,93.8) 3.2-11.0 <0.001
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4.6.8 Regression analysis of predictors of HRQL

Age, gender and weight status were consideredtastp factors which might influence
HRQL in the present study and so were include@gnassion analysis which aimed to
determine if any influence of obesity on HRQL waddpendent of age and sex

(summarised in 4.8).

Table 4.8 Regression analysis of predictors of HRQL (p)

Variable Self-report Total score Parent-report Total score
Age 0.1 <0.001

Gender 0.02 <0.001

weight status 0.1 0.6

From adolescent perspective, age and weight dtatliso significant predictive
association with HRQL in the scale chosen for thaysis i.e. the total scorp (.1 for
both factors), however, gender showed some asswctiatt was statistically insignificant
(p 0.02).

In the parent-report analysis, age and genderigadisant association with HRQL total

score, and obesity had no associatmf.6).

4.7 Discussion

Impact of obesity on HRQL- Main findings and study implications

The present study found few significant differeniteBlRQL domains between obese
Kuwaiti adolescents and healthy weight Kuwaiti &$okents when paired comparisons
were made between the obese versus healthy wetintg The only statistically
significant difference found in the paired compainis was in the physical score, though
the total score difference approached significatiamjgh the regression analysis did
suggest that obesity was not associated with impait of HRQL, at least in the total
score. Differences between the obese and the heedtight groups in HRQL were
generally smaller than might have been expected the literature on Western samples of

obese children and adolescents (discussed in netaé@ delow)
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In the present study, gender was an important faatoobese females’ HRQL scores were
generally lower than those of obese males, andempaired comparisons between obese
and non-obese groups differences which were sagmfiemerged in the girls which were
not present in the boys(Table 4. 4,4.5, and 4r6dhé regression analyses both female sex
and obesity tended to predict lower HRQL and se@ms that HRQL was lower in girls
than boys in the present study, and was more iregairthe obese girls than in obese

boys.

A summary of the main findings of this study isf@léows:

A. Formal matched pairs were formed between the coeddealthy weight
adolescents on a total of 98 pairs with medianl&y8 years.

B. The difference in physical score between the paas statistically significar
0.007.

C. The difference in the total score approached sigante due to the effect of the
difference in the physical score between groy.Q8).

D. No differences were found in parent-proxy repodsiseen the obese and healthy
weight groups.

E. Obese boys had similar scores in the physical,hmsarcial, and total scores to the
healthy weight boys (n= 57).

F. Obese girls had statistically significant differenn the total and physical scores
and a trend of lower psychological scaped(04, 0.006 and 0.09, respectively).

G. Differences between parent-proxy reports and obdekescents’ self-report in
total, psychosocial and physical scores were fitally significant ¢ < 0.001).

I mpact of obesity on HRQL- Comparisons with other studies

For the purpose of this thesis, it is essentiglimpare studies coming from different parts
of the world which investigated the effect of paddc obesity on HRQL using the
PedsQL™4.0 questionnaire with our study. As memtibim the introduction; research in
this area was carried out primarily from the Westeorld and more recently the Far East
and found that obesity had negative impact on paeciHRQL (Ul-Haqg et al., 2012,
Griffiths et al., 2010, Hamzaid et al., 2011, Hugle¢al., 2007). So in order to appreciate
the magnitude of our findings, comparison with ottesearch findings from different parts
of the world should be carried out. Hughes ettalighes et al., 2007) compared the HRQL
between obese and healthy weight children agedl tears in Scotland. Using
PedsQL™4.0 self-report questionnaire, Hughes dbahd that HRQL was impaired in
obese children compared to healthy weight peersy &lso found that this impairment
was much more marked when assessed by parentbytitdnild self-report. In contrast,
Hamzaid et al. (Hamzaid et al., 2011) in the MASCsIdy (Malaysian Childhood
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Obesity Treatment Trial); found that impairmentHRRQL in obesity was much more
marked when using child-self report rather tharepeproxy report. Table 4.9 displays the
median and IQR of the physical score, psychossciale and total score of the present
study, SCOTT and MASCOT. The median of obese Kuwdiblescent-self report in the
physical, psychosocial and total scores were higraar child-self reports in MASCOT

and SCOTT.

One previous study of HRQL in adolescents and yahdts in Kuwait: Al-Fayez and
Ohaeri (Al-Fayez and Ohaeri, 2011) used a differesttument to measure HRQL and
included older participants than those recruitethéopresent study, 14-23 y olds. In the
study by Al-Fayez and Ohaeri (Al-Fayez and Oh&#i,1) HRQL scores were lower than
in samples from western countries, lower in fem#has males, but the influence of
obesity on HRQL was not considered. The reasonshR@L is lower in girls than boys
was not the main focus of the present study, bstaeasistent with the findings of Al-
Fayez and Ohaeri (Al-Fayez and Ohaeri, 2011).
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Table 4.9 Health-related quality of life scores, median (IQR) from obese child-self report of Kuwaiti adolescents (10 to 14 years), Malaysian children (9.6 to 10.5 years)

and Scottish children (5 to 11 years)

Variable

Child self-report

Parent-proxy report

Kuwait(Boodai and Reilly, 2013)
Physical score
Psychosocial score

Total score

Malaysia (MASCOT)(Hamzaid et al., 2011)
Physical score

Psychosocial score

Total score

Scotland (SCOTT)(Hughes et al., 2007)
Physical score
Psychosocial score

Total score

n=162

87.5 (75.0-100)

86.7 (75.0-93.7)
86.5 (73.9-95.6)

n=90
82.9 (65.7-90.6)
62.5 (53.3-75.4)
76.1 (64.1-84.8)

n=126
75.0 (61.7-84.4)
73.3 (61.3-83.3)
73.7 (62.4-82.8)

n=162
82.9 (59.4-93.8)
76.7 (63.3)88.3
78.3 (62.8-88.0)

n=90
67.2 (59.4-81.3)
62.5 (53.3)75.4
65.2 (57.3-76.1)

n=126
71.8 (59.4-81.2)
65.0 (54.8)76.7
65.6 (56.7-77.8)
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Median HRQL scores in the Kuwaiti parent-proxy nepan the present study were higher
than that of parent-proxy reports in the studieSdotland and Malaysia (Hamzaid et al
2011, Hughes et al. 2007). This basic comparisisesahe question of whether HRQL of
obese Kuwaiti adolescents, while there was evidématet was impaired in the present
study, was impaired to the extent that this wasalpm. Another way of looking at it is
whether the HRQL scores of the present study saawpdee at the low end or below the
low end of the normal range, but no thresholdshormal range’ for diagnosis of low

HRQL exists at present

Differences between adolescent-self report and parent-proxy report-main findings and
study implications

The present study showed that parent-reported HREH_significantly lower than
adolescent-reported HRQL in all measured domaihis discrepancy in scores does not
mean exaggerated parents’ perception of their cilkity, nor does it suggest the
invalidity of the adolescents’ perception of thdigease. It might simply reflect how
parents see their child’s obesity problem as hagnegter implications for their physical
functioning and social wellbeing than the adolessgerceive (Eiser and Morse, 2001).
Beside the present study, many paediatric obetities find that parent-proxy reports of
HRQL to be lower than paediatric-self reports (Hegket al., 2007, Pinhas-Hamiel et al.,
2006, Schwimmer et al., 2003). However, other ssithiave found smaller or no
significant differences between parent and childlistent self-reports (Hamzaid et al.,
2011, Williams et al., 2005). It has been suggestatithese differences between
paediatric and parent perceptions of the paediBRQL in relation to obesity emphasises
the importance of using both paediatric-self repartd parent-proxy reports when
assessing HRQL of obese children and adolescergeréki et al., 2007). It has also been
suggested that these differences could have beairithng force for parents to seek
professional help for their children’s obesity (Bbsi et al., 2009) and this help should be

offered for the whole family, not only the obesdath

4.7.1 Strengths, limitations and future research

The present study is the first to date describiRf in a community sample of obese
Kuwaiti adolescents. It was done on a 224 obeseaituadolescents and compared their
HRQL score with 276 healthy weight peers, whichvited adequate power. The use of a
valid and reliable HRQL measurement tool (PedsQH.0) on such a large and

homogenous sample also adds to the strengths pfélsent study. However, possible
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confounding factors like race and socioeconomitusteould not be accounted for in this
study. In Kuwait, no official definition of socialass is present. Also, no consensus exists
within the research community on how to define alociass in this state with one of the
highest per capita incomes in the world. One dliih@tation is the possibility of sampling
error; it is not clear how representative the sansglected is and a study with a

representative sample would have been ideal.

On the other hand, further studies in other sampisother age range and other settings
are required in order to reach consensus regaHiRQL and obesity in Kuwaiti paediatric
population, so that for example any effects of d@ges HRQL in children (rather than
adolescents) can be determined, and also deteanineffects of obesity on clinical

sample of obese children/adolescents.

4.8 Conclusion

The present study suggests that quality of lifehtigpt be impaired very dramatically in a
community sample of obese Kuwaiti adolescents. éimgsity-related HRQL impairment
may be more marked in girls than boys and may be marked when parent-proxy
reports are used than when self-reports are usmdetr, it also recommends the need for
more educational and informative community prograsito increase population’s
perception on the impact of obesity on health inegal and quality of life in specific. As

for treatment objectives, it recommends that irgatdon programmes for the treatment of
adolescents’ obesity in Kuwait should be directeldadh adolescents and their parents.
This resilience in adolescents’ HRQL should be mered when constructing treatment

protocols.
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5. Cardiometabolic Risk Factors in a Sample of

Obese Kuwaliti Adolescents

BOODAI S. A, CHERRY, L., SATTAR, N. & REILLY, 1. In press-a. Prevalence of cardiometabolic risk
factors and metabolic syndrome in obese Kuwaitlegb@nts. Diabetes Metab Syndr Obes. Appendix F.

5.1 Introduction

Childhood and adolescent obesity increase theofibloth current and future health
disorders as noted in chapter 1 (Reilly, 2006, Di#998). Childhood and adolescent
obesity is associated with insulin resistance, ababglucose metabolism, hypertension,
dyslipidaemia, inflammation, liver disease and comnpsed vascular function (Franks et
al., 2010, Lenz and Diamond, 2008, Freedman e2@0.], Kolterman et al., 1981). As
with obesity, these impairments could track intaryg adulthood which increases the risk
of cardiometabolic diseases and even certain tgpeancer independent of adult weight
(Beauloye et al., 2007, Reilly et al., 2003). Tikisn important public health issue which
reflects the need for policy for early detectiomdly treatment, and development of
prevention and treatment interventions for thisc#fpegroup.

Therefore, this chapter focuses on the assessrhémdse cardiometabolic risk factors in a
reasonably homogenous sample of obese Kuwaiti acleés undergoing educational
group therapy for the treatment of their obesitATN O, as described in chapter 6).

The detrimental effects of adolescent obesity dissquent risk of cardiovascular disease
are partly mediated by the presence of cardiométatisk factors (Juonala et al., 2011).
Cardiovascular disease is the leading cause ofithtyrland mortality worldwide with an
estimate of 17.3 million deaths in 2008 and by 2088 number could reach up to 23.3
million (Alwan, 2011). It is widely believed thatreerosclerosis begins in childhood and
progresses into adulthood (Strong et al., 199%Ké&et al., 2002). Results from the
Bogalusa Heart Study, a prospective study in t8& tbllowing children for
cardiovascular risk factors since 1972, showeddkahe number of cardiovascular disease
risk factors increase in childhood, so does thesgvof both coronary and aortic
atherosclerosis in young adulthood (Freedman €2@01). In the Netherlands, 2/3 of the
severely obese children and adolescents had mameotie cardiovascular disease risk
factor in one study (van Emmerik et al., 2012)Gkermany and Switzerland around 50%

of obese children have at least one cardiometaliskdactor (I'Allemand-Jander, 2010).
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These cardiometabolic risk factors exert their@fen endothelial function and structure
resulting in endothelial dysfunction, carotid indhthickness and increased arterial
stiffness (Beauloye et al., 2007, Skilton and Geblger, 2006, Balagopal et al., 2005,
lannuzzi et al., 2004). Thus the presence of thasgiometabolic risk factors does not
necessarily suggest morbidity at a young age, dutpcedict the early development of

cardiovascular disease which will be manifest laidife.

The presence of obesity in childhood and adoledsaliso related to the development of
fatty liver or steatosis, which is the most comntiger abnormality in this age group
(Schwimmer et al., 2006). Steatosis can exist witlvithout elevated liver enzymes
(aminotrasferases) (Strauss et al., 2000). Footigeterm, the ramifications of having
persistently elevated liver enzymes and steatosisexry important and could lead
eventually to the development of cirrhosis (Weisd Kaufman, 2008, Schwimmer et al.,
2006).

In the present study we carried out assessmeiotsesity-related cardiometabolic risk
factors that could impair vascular health and liwgrction. These included lipid profile
(Cholesterol, LDL, VLDL, HDL, TG), IL-6, ICAM, CRPadiponectin, liver function tests
(ALT, AST, gGT) and insulin resistance (describedietail in the next section). To date,
there are no published studies on the prevalentteesé risk factors among Kuwaiti

adolescents.

The main original intention of the present studypw@measure these cardiometabolic risk
factors before and after initiation of a family-bdsbesity treatment intervention
(NATTO, described in chapter 3) and to test whethese risk factors changed during the
course of weight management. This plan had a paterue in directing and shaping
future treatment interventions done in Kuwait. kingdthe prevalence of cardiometabolic
risk factors in a sample of obese Kuwaiti adoletceauld potentially persuade families to
take part in future treatment trials, if they knénat some of these risk factors could be
present in their children and pose a threat ta thealth. Finding that cardiometabolic risk
factors change positively during weight managemenild probably encourage future

obesity treatment efforts in Kuwait.

In fact, the assessment of cardiometabolic ristofadn the present study was cut short,

and only baseline measures were taken due toutfés faced with the authorising body
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in the Ministry of Health-Kuwait (see discussioHpwever, having baseline data on
cardiometabolic risk factors still provided valualmhformation on the extent of these risk
factors in a group of obese Kuwaiti adolescentd,raight be a useful tool to engage
families in treatment interventions in future (ctex®). So in the end the main aim of the
present study was to establish the prevalencewdlrfadiponectin has not been measured
in obese Kuwaiti adolescents before) and traditioaediometabolic risk factors in obese
Kuwaiti adolescents, in order to establish whe#umh measures might be useful to
encourage greater engagement with obesity treatiméumiure adolescent obesity

treatment trials in Kuwait.

5.2 Methods

5.2.1 The cardiometabolic risk factors

5.2.1.1 Dyslipidaemia

Cholesterol, VLDL, LDL, HDL and TG

Cholesterol is a steroid that is synthesised inyrtgpes of tissue, but particularly in the
liver and the intestinal wall (Harvey and Ferri2d11). Approximately three quarters of
cholesterol is newly synthesised and a quarteiraigs from dietary intake. It is a
structural component of all cell membranes, modudetheir fluidity, and, in specialised
tissues, cholesterol is a precursor of bile agttspid hormones, and vitamin D (Harvey
and Ferrier, 2011).

Very low density lipoproteins (VLDL) are composeaimy of endogenous
triacylglycerols (TAG) and are produced in the fiveheir function is to carry TAG from

the liver to the peripheral tissue (Harvey andieer2011).

Low density lipoproteins (LDL) are derived from VILIby the action of lipoprotein lipase
in the plasma. They are rich in cholesterol andesterol esters. The primary function of
LDL particles is to provide cholesterol to peripdlesells or return it to the liver (Harvey
and Ferrier, 2011).

High density lipoproteins (HDL) are responsible tioe reverse transport of cholesterol
from the peripheral tissue to the liver (Harvey &edrier, 2011). Here, cholesterol is
transformed into bile acids ready for excretiomitite small intestine via the biliary tract

(Harvey and Ferrier, 2011).
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Dyslipidaemia occurs when there is impairment mlthid profile of an individual
characterised by the presence of one or more dbtloeving: elevated total cholesterol,
elevated LDL, elevated TG, low concentration of HDLhe association between
dyslipidaemia and atherosclerosis is well establistind is considered the primary risk
factor for its development (Herouvi et al., 201&hherosclerotic lesions cause structural
damage through accumulation of fatty streaks iratterial wall obstructing the lumen and
reducing the blood flow to varying degrees. This lead to the development of coronary
artery disease, stroke, aortic aneurysm, and penaplhascular disease (Baker et al., 2008,
Gielen and Hambrecht, 2004, Strong et al., 199@jvéver, the diagnosis and treatment of
dyslipidaemia can reverse these conditions (Hereual., 2013, Beauloye et al., 2007,
Zieske et al., 2002, Strong et al., 1992, Holmaal .et1958).

There has been pathological evidence of atherasitein adolescents and young adults
with obesity. According to the Pathobiological Dretenants of Atherosclerosis in Youth
(PDAY) study (McMahan et al., 2006, McGill et &2Q02), the prevalence of
atherosclerotic lesions in coronary arteries of ansnaged 15 to 35 is higher in males and
increases with BMI and panniculus adiposus thickrfabdominal subcutaneous fat). The
typical dyslipidaemic pattern in obese children addlescents is characterised by elevated
total cholesterol, elevated TG, top normal to nyilellevated LDL and decreased HDL,
compared to healthy weight controls (Friedlandlet2002, Kwiterovich, 2008), and this
profile could track into adulthood. In fact, resultom the Bogalusa Heart Study showed
that obese adolescents who continue to be obed#ts adue a 2.4, 3.0 and 8.0 times higher
chance of having abnormal LDL, TG and HDL levetspectively, than those who were
and remained lean (Srinivasan et al., 1996). Jacaad colleagues (Juonala et al., 2011)
had collected data from large prospective studaesaty the Bogalusa Heart study (USA),
the Muscatine study (USA), the Childhood Determtsaf Adult Health study (Australia)
and the Cardiovascular Risk in Young Finns StudyYFinland) with sample size of
6328 subjects that were followed from childhooddaoraverage of 23 years. Obesity was
defined using the International Obesity Task Falegnition for children and BMI cutoff

of 30 for adults. Obese adults who were obese m@mn|cas compared to healthy weight
adults who had their weight in the healthy rangengduchildhood, had a 1.8 increased risk
of elevated LDL, 2.1 increased risk of decreased.Hvel, 3.0 fold increased risk of
elevated TGg<0.002 for all comparisons). In a sample of 26,0@0 68 year old obese
children and adolescents from Germany and Switzéyl&82% had one or more lipid

profile abnormality (I'Allemand-Jander, 2010).
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5.2.1.2 Inflammatory markers

It is well established that obesity is associatél & state of chronic low grade
inflammation (Yudkin et al., 1999, Gustafson et 2007), in children and adolescents
(Ford et al., 2004, Warnberg et al., 2004, Vissal.e2001).

Adipose tissue serves as an organ for lipid stoamgkalso plays a major endocrine role in
secreting various adipokines like leptin and adgmtim as well as other immune related
mediators involved in inflammation. These mediatoctude pro-inflammatory cytokines
such as interleukin-6 (IL-6), which in turn actigahe synthesis of hepatic acute phase
inflammatory proteins such as C-reactive proteiRR(, and therefore adipose tissue has a
key role in the mechanism of low grade chronicanfinatory state associated with obesity
(Trayhurn and Wood, 2004).

The pathophysiological process of the developmeéatherosclerotic lesions involves
local inflammation as a promoter of fatty depoaitsl plague formation (Lind, 2003).

One of these inflammatory promoters is CRP. CRPgsotein synthesised in the liver and
plays a major role for complement system activasisipart of the body defence
mechanism against infections. Elevated CRP levebisidered an independent pro-
atherogenic factor due to its roles in stimulagémglothelial production of adhesion
molecules, mediating the attraction of monocytethéarea of the atherosclerotic lesions,
mediating the uptake of LDL into macrophages whschovel mechanism for foam cell
formation prior to fatty deposition (Jarvisalo &t 2002). Therefore, CRP measurements

are useful for the detection and monitoring ofitifammatory status of the body.

CRP levels have been shown to be higher in obeseithhealthy weight adults and
children (Trayhurn and Wood, 2004, Jarvisalo et24102, Visser et al., 2001, Yudkin et
al., 1999). This may be related to the overexpoassi the cytokine interleukin-6 (IL-6)
from the excessive adipose tissue and its releaetcirculation where it is considered

the primary promoter of the synthesis of CRP bylithex (Visser et al., 2001).

IL-6 is a cytokine secreted by activated macropbage lymphocytes. However, third of
the total secreted levels of IL-6 comes from adgpiissue, particularly visceral adipose
tissue (Yudkin et al., 2000). There are other ciyte& released by adipose tissue such as
tumour-necrosis factar (TNF-o). IL-6 was found to be significantly elevated inese

adolescents compared to healthy weight controlk(iViet al., 2013).
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Priming the endothelial cells for the atherosclerptaque formation depends on the
release of cell adhesion molecules expressed osutffi@ce of endothelial cells. These
adhesion molecules facilitate the binding of monesyand lymphocytes to the
endothelium in the early stages of atherosclemsiglopment. Of these adhesion
molecules are the vascular cell adhesion mole&@AM) and intracellular adhesion
molecule (ICAM). Circulating levels of these adlmesmolecules are considered predictors
for acute vascular events (Lind, 2003). Obesitgdalts (Straczkowski et al., 2002) and
children (Martos et al., 2009) has been associatgdhigher levels of circulating
endothelial adhesion molecules such as ICAM. Thmothesis behind this association is
related to the release of CRP (see earlier) amhgibtensinogen and angiotensinogen
converting enzyme by adipocytes, a system thariboe of the vasoconstriction and also
stimulates the production of ICAM from the dysfunoil endothelium (Herouvi et al.,
2013, Gustafson et al., 2007).

5.2.1.3 Anti-inflammatory markers in adipose tissue

Adiponectin is an adipokine (a protein synthesisely in adipose tissue) which has an
anti-inflammatory action. It inhibits phagocytosishibits TNFe production by
macrophages, plays a key role in modulating inssgimsitivity as well as having anti-
atherogenic activity (Trayhurn and Wood, 2004)sksretion is markedly reduced in
obesity, insulin resistance and type 2 diabetesi@son et al., 2007). In obese children
and adolescents, adiponectin levels are low asdghassociated with elevated
inflammatory markers, mainly CRP (Winer et al., @00rrom the Bogalusa Heart Study,
in a sample of 835 24 to 42 year old adults, thamaaliponectin levels were lower for
every 1 mm of childhood skinfold thickness (Topsatlal., 2011). It has been suggested
that adiponectin could be used as a marker forlmétasyndrome in children and
adolescents (Winer et al., 2006). Reductions irBikié of obese children and adolescents

could increase adiponectin and HDL levels (Heraial., 2013).

5.2.1.4 The metabolic syndrome (MS)
A clustering of cardiovascular disease risk factoradults was first described by Reaven
in 1988 (Reaven, 1988) and was termed by the M&taBgndrome (MS), Syndrome X,
or Insulin Resistance Syndrome. It is characterisethe presence of central obesity,
hypertension, dyslipidaemia with high TG concembrat and low HDL concentrations,
and hyperglycaemia (Sovio et al., 2013, Gustafs@h.£2007). The diagnosis in adults is
made when three out of these five criteria is preé&lberti et al., 2009). Such a clinical
97



profile predisposes the individual to develop ablselerotic cardiovascular disease
(ACVD) and type 2 diabetes mellitus. Mortality froh€VD is nearly doubled in
individuals suffering from MS compared to the nohp@pulation and these individuals

have 3 to 4 times increased risk of developing AQW¥2affner, 1999).

The definition of MS in children and adolescentaas yet standardised, but the need to
identify children and adolescents with increasel af developing cardiovascular disease
and diabetes type 2 remains extremely importanh@Re et al., 2007). Several studies
have found clustering of components of MS in thedgatric population. For example;
paediatric obesity and hypertension (Salman e2@lp, Angelopoulos et al., 2006);
paediatric obesity and glucose intolerance or 8/pebetes (Sinha et al., 2002); paediatric
obesity and dyslipidaemia (Korsten-Reck et al.,.80Paediatric obesity, insulin
resistance and dyslipidaemia (Sinaiko et al., 20@ntifying children and adolescents
with components of MS could help prevent futureladsk of cardiovascular disease and
diabetes. In a prospective 25 year-long studypPtiveceton Lipid Research Clinics Follow-
up Study showed that 4% adolescents (n=771, meafda@ years) hae 3 components
of MS, 77% of which were obese, and at follow-up.22 of the 771 cohort had MS as
adults (mean age 38 years) 6 of them had CHD (Blamret al., 2007). Morrison and
colleagues recommend early intervention to tredtmevent paediatric obesity to
overcome the future clinical complications in adMorrison et al., 2007). However, the
tracking pattern of MS criteria from childhood tdudthood according to a joint statement
from the American Heart Association Atherosclerpsigpertension, and Obesity in the
Young Committee of the Council on Cardiovasculasdase in the Young; Council on
Cardiovascular Nursing; and Council on NutritiohyBical Activity, and Metabolism is
unstable especially among adolescents and theydadieel for the assessment of
cardiometabolic risk factors instead of havingdeess the presence of MS especially in
the clinical context (Steinberger et al., 2009)tkermore, the definitions of MS in
paediatrics were traditionally either based on taclutl off points or use a single set of cut
points for all ages. To resolve this issue, therimtional Diabetes Federation in 2007
published a set of paediatric MS criteria baseg@encentile definitions intended to be
standard across the age range 6 to 16 (Zimmet, @04l7). Subsequently, the application
of the IDF definition has not been uniform acrasseiarchers and thus the prevalence of
paediatric MS remains variable as a result of [afck universal definition and variation in
the definition used (Steinberger et al., 2009)nBRr and colleagues (2007) compared the
prevalence of MS among 1205 Caucasian overweitihtl$ year old Germans using eight
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proposed definitions (Reinehr et al., 2007). Thevplence of MS varied significantly
(p<0.001) and ranged from 6 to 39% depending on thieitlen used. These definitions
included Weiss et al. (Weiss et al., 2004), Vineale(Viner et al., 2005), de Ferranti et al.
(de Ferranti et al., 2004), Cook et al. (Cook et2003), the WHO (Alberti and Zimmet,
1998), The National Cholesterol Education PrograsnlATreatment Panel (ATP 111)
(2001), the European Group for the Study of InsRlesistance (EGIR) (Balkau and
Charles, 1999), and the IDF (Zimmet et al., 2007).

5.2.1.5 Insulin resistance

Insulin resistance, both in diabetic and nondiabedlividuals, is often associated with
obesity, especially central obesity (Yudkin, 2003)e level of resistance occurs in both
liver and skeletal muscles. This obesity-associatedlin resistance has been attributed to
the presence of free fatty acids (FFAS), relealsemligh lipolysis of TG, which impairs
insulin action in both hepatocytes and myocytesthfeumore, many inflammatory
cytokines released from adipocytes, such as @MRd IL-6, have inhibitory effect on
insulin signalling and glucose uptake (Yudkin, 2008sulin resistance leads to a state of
hyperinsulinaemia in order to produce a euglycaastate, exhausting pancrediibells

and eventually leading to type 2 diabetes melljeskin et al., 2005).

Quantifying insulin resistance is of great impodaror clinical and epidemiological
purposes. Methods of varying degrees of complexitgt for each of these purposes. One
simple widely used surrogate index is the homesstabdel assessment (HOMA), which
depends on blood insulin and glucose concentratiadsr fasting conditions using the

equation; (fasting glucose x fasting insulin)/2@&iniyappa et al., 2008).

5.2.1.6 Non-alcoholic fatty liver disease (NAFLD)
This is a broad term describing hepatic histoldgibanges ranging from non-specific
steatosis or fatty change to non-alcoholic stegdatiiss (NASH) which is a condition of
having more than 5% of hepatocytes containingdiegenerative changes and fibrosis. The
diagnosis is made when ultrasound test shows ¢atpges in the liver or with histological
assessment (Welsh et al., 2013). There is no sthiedaoff value for serum ALT and
AST but the most commonly used cut off point igeum level of >40 U/L (Sohn et al.,
2013, Schwimmer et al., 2005) and >35 U/L for ganghdamyl transpeptidase (GGT; a
biliary system enzyme) (Strauss et al., 2000).Tdmelition is strongly associated with
obesity and insulin resistance and is one of thetrm@mmon liver disease worldwide
(Koebnick et al., 2009, Schwimmer et al., 2008, aasi et al., 2002) and is the most
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common liver disease seen in paediatrics (Koebaiieht., 2009, Schwimmer et al., 2006).
In Europe, NAFLD was present in 11 to 29% of oveghieand obese children in two
large studies, predominantly in boys (Wiegand t28110, Reinehr and Toschke, 2009).
Obese children diagnosed with NAFLD might also heaeliovascular disease risk factors
including dyslipidaemia and hypertension (Schwimeteal., 2008). More recently in USA
the prevalence of NAFLD affects nearly 11% of tbe&k population of the adolescents, a
figure that has doubled over the past 20 year$, swgnificant contribution of obesity as a
risk factor (Welsh et al., 2013). However, data destrate that not all overweight and
obese children and adolescents even with biopsyeprdlAFLD have raised levels of

liver enzymes (Fracanzani et al., 2008).

5.2.2 Study participants

Participants in the present study were invited feamong participants in the NATTO
study (n=82, see chapter 2), a treatment interopritr adolescent obesity in Kuwait
described earlier in the thesis (chapter 2). Eiglatyicipants aged 10 to 14 years (40
males) consented and underwent a baseline cliaxzahination, prior to the start of the
NATTO study in 2009 and were diagnosed with obe@1 > 95" percentile for age and
sex according to US CDC reference data). The paaits had no other morbidities and

were willing to provide blood samples for the cutrstudy.

5.2.3 Blood sampling

Data were collected on the 80 obese adolesceresl@d4 years) who participated in the
National Adolescent Treatment Trial for Obesity (NFO) RCT in 2009. Participants and
their parents signed an informed consent form. sthdy was approved by the Ethics

Committee for Medical Research-Ministry of Healtbwfait.

Participants underwent clinical examination inchglanthropometric assessment by the
author. Blood sample collection was carried outh®yauthor and it took place at 8 am in
the outpatient clinic after an overnight fast (8Hiiurs). The fasting state was verbally
confirmed by the participants before sampling. Menblood was obtained. Blood samples
were collected directly in a 10-ml tubes containi#igTA as an anticoagulant. Blood
samples were then immediately placed in ice anttiteyed (GS-6KR, Beckman
Instruments, Inc, California, USA) within 15-30 rates of collection for 15 minutes at
3000 rpm and 4°C. EDTA plasma was pipetted intbdoats of 0.5 ml Eppendorf tubes

(Treff Lab, Switzerland) and frozen immediately78fC for subsequent analysis.
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5.2.4 Blood sample analysis

Cholesterol, TG, HDL, sensitive CRP, ALT, AST ar@digassays were performed by Dr
Lynne Cherry of the Metabolic Medicine Group of tbardiovascular and Medical
Sciences division based at the BHF-GCRC Buildingraversity of Glasgow using a
C311 Roche analyser. Sensitive CRP immunotubidimassays with cholesterol, TG,
HDL, ALT, AST, and GGT being enzymatic colorimetiGts were supplied by Roche
Diagnostic Gmbh.

VLDL and LDL results were calculated using the Brviald equation:

LDL (mmol/L) = total cholesterol — (HDL + TG / 2.19

VLDL (mmol/L) = total cholesterol — LDL — HDL

The manufacturer and supplier of these kits is Rdaiagnostics Gmbh, D-68298
Mannhein, Distribution in USA: Roche Diagnosticsr@aration, Indianapolis, IN, USA.
IL-6, ICAM, adiponectin and insulin analysis (ELISAwas carried out by Dr Lynne
Cherry of the Metabolic Medicine Group of the Caxdiscular and Medical Sciences
division based at the BHF-GCRC Building at Universif Glasgow. Kits supplied by
R&D Systems Europe Ltd. (19 Barton Lane, AbingdcieBce Park, Abingdon, OX 14
3NB, United Kingdom) and Mercodia AB. A Multiskarséent Plate reader and Ascent
Software were used for calculation of results. Harttia6 HS, cat nos HS600B. Human
adiponectin, cat nos DRP300. Human ICAM, cat no®B4). Multiskan Ascent Plate
reader and software supplied by Thermolife Sciendeg 5, The Ringway centre, Edison
Road, Basingstoke, Hampshire, RG21 6YH, United Horg. Mercodia Ultrasensitive
Insulin ELISA, cat nos 10-1132-01 (Mercodia AB, &hiusgatan 8A, SE-754 50
Uppsala, Sweden).

5.2.5 The cut off points and definitions for the ardiometabolic risk factors
Table 5.1 shows the cut off points for the carditahelic risk factors measured. The
cardiometabolic risk factors included fasting blabdcose (FBG), Fasting insulin,
homeostatic model assessment for insulin resist@hO®A-IR), systolic and diastolic
blood pressure, lipid profile (cholesterol, HDL, LPand TG), Liver function tests (ALT,
AST, GGT), and inflammatory markers (CRP, IL-6, IAand adiponectin).
There are two commonly used cut off points for irgsblood glucose(FBG, mmol/L), the
WHO normal cut ofk 6.1 mmol/L (WHO, 2006) and the American Diabetassd@ciation
normal cut off< 5.6 mmol/L (Genuth et al., 2003). However, in Kiivtae official
criterion used for diagnosing and classifying diabamellitus is the WHO criterion
(Ahmed et al., 2013) and so that was used in tesgnmt study.
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The resistance of the body to the action of insdiie to obesity results in overproduction
of this hormone by the pancreas. Ideally, hypetinaamia is defined if insulin level
exceeds the normal value according to the pubstdgke due to the impact of physiological
insulin resistance of puberty (Alberti and ZimmE298). However, Tanner staging was
not assessed during the clinical examination irptiesent study for social and cultural
reasons, thus standard values of normal, bordeahdehigh fasting insulin levels proposed
by American Heart Association scientific stateme&ats chosen (Williams et al., 2002)
(table 5.1).
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Table 5.1 Cut off points of blood parameters

Normal Borderline high High Reference
TC, mmol/L <4.40 4.40-5.15 >5.18
LDL, mmol/L <2.85 2.85-3.34 >3.37
HDL, mmol/L > 1.66 1.55-0.91 (Borderline-low) > 0.91 (low)
(NECP Panel, 1992)
TG, mmol/L
2-9y <0.85 0.85-1.12 >21.13
10-19y <1.02 1.02-1.46 >1.47
FBG, mmol/L <6.10 6.10 - 6.90 (IFG) >7.00 (DM) (WHO, 2006)
ALT, mmol/L <40.00 >40.00 (Siest et al., 1975,
AST, mmol/L <40.00 > 40.00 Strauss et al., 2000,
GGT, mmol/L <35.00 >35.00 Schwimmer et al. 2005)
Fasting insulin, mU/L <15.00 15.00 - 20.00 >20.00 (Williams et al., 2002)
CRP, mg/L <1.00 1.00 - 3.00 > 3.00 (Pearson et al., 2003)
IL-6, pg/ml 1.00 - 3.90 >3.90 (Makni et al., 2013)
ICAM, ng/ml
6-10y 206.80 - 486.80 > 486.80 (Andrys et al. 2000)
11-15y 184.10 - 354.00 >354.00
Adiponectin, ug/mil >10.00 < 5.00 (low) (Goksen et al., 2013)
HOMA-IR >3.16 (Keskin et al., 2005)
Systolic/diastolic blood pressure < 90th percentile > 90th and < 95th percentile > 95th percentile (NHBPEP, 2004)

TC; total cholesterol, LDL; low density lipoprotein, HDL; high density lipoprotein, TG; triglycerides, FBG; fasting blood glucose, ALT; alanine aminotrasferase, AST; aspartate aminotransferase,
GGT; gamma glutamyl transpeptidase, CRP; C-reactive protein, IL-6; interleukin 6, ICAM; intracellular adhesion molecule, HOMA-IR; homeostatic model assessment for insulin resistance ,
IFG; impaired fasting glucose, mmol/L; millimole per litre, mU/L; milliunit per litre, mg/L; milligram per litre, pg/ml; picogram per millilitre, ng/ml; nanogram per millilitre, ug/ml; microgram per

millilitre.
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HOMA-IR for the participants was measured usingdgfeation mentioned in section
6.1.1.5 above. The equation was based on the mdthadoped by Matthews et al. (1985).
HOMA-IR is a proxy for insulin resistance and isdefy used in clinical settings and
research with high reliability in determining insutesistance (Keskin et al., 2005).There
is still a debate about the appropriate cut ofipr HOMA-IR with proposed values of
2.5 (Sharma et al., 2011, Madeira et al., 2088),77 (Arshi et al., 2010) and > 3.16
(Keskin et al., 2005). Keskin et al. (2005) asses$ssulin resistance in obese and
nonobese adolescents (mean age 12.8 years) ustegdifferent methods namely HOMA-
IR, fasting glucose/insulin ratio (FGIR) and qutattve insulin sensitivity check index
(QUICKI). Keskin and colleagues found out that HONRRAwas the most sensitive and
most specific of the three methods and the cupaift for insulin resistance diagnosis was
3.16. Sharma et al. (2011) based their HOMA-IRattipoint calculations on a sample of
obese and nonobese children (mean age 6.5 yeadsirahi et al. (2010) had their cut off
value for HOMA-IR based on samples of asthmatitdcen. Therefore, the definition of
insulin resistance in this thesis will depend oluga of HOMA-IR > 3.16 (Keskin et al.,
2005).
Assessment of lipid profile for the participantsluded fasting TG, fasting cholesterol,
fasting LDL, and fasting HDL (table 5.1). Jollife¢ al. (2006) developed age and gender
specific percentiles for lipoproteins and cholesitstarting from age 12 to 20 years.
However, our participants were aged 10 to 14 yaadsit was not possible to use the these
lipoprotein percentiles for the whole sample, tfenethe reference values for these
parameters were taken from the National Cholestdacation Program with fixed cut off
points for normal, borderline and high values rdtgss of gender and age (NECP Panel
(1992).
Liver function tests were obtained in all participmand included ALT, AST and gGT.
The upper limit for ALT and AST in adults differ tve2en populations and differences
exist between males and females (Sohn et al., 26l8yever, in studies examining the
prevalence of abnormal ALT, AST and gGT in adolesgethe most commonly used cut
off points were > 40 U/L, > 40 U/L and > 35 U/Lspectively (Siest et al., 1975, Strauss
et al., 2000, Schwimmer et al., 2005), therefdhese were the values that we used as cut
off points in our study.
Markers of inflammation were assessed in all pigidiats. Acute phase protein CRP
(CRP) was measured and is considered a primaryingaah atherosclerosis in the
paediatric population as well as an indicator ef¢hronic inflammatory state associated
with obesity (Pearson et al., 2003). Generallymadrand abnormal levels of CRP were
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developed for the adult population (Pearson eR8D3, Jaye and Waites, 1997), and some
studies tested for normal range in healthy adaltsetfrom 0.08 to 6.1 mg/L (Macy et al.,
1997). In our study we used the cut off pointsbgethe American Heart Association and
Centre for Disease Control and Prevention (Peagsah, 2003) (see table 5.1).

The inflammatory cytokine IL-6 has an age-relatadability with peak physiological
elevation around age 4 and 15 years in relationatblage and bone development (Sack et
al., 1998). In the literature, precise referenceyeafor IL-6 vary greatly depending on the
age and gender of the participants tested (Warrdtem, 2004, Sack et al., 1998,
Yamamura et al., 1998). However, several papetaded values that have been
extrapolated for healthy subjects within the stpdpulation (Sekiyama et al., 1994,
Yamamura et al., 1998, Warnberg et al., 2004). Astioned earlier, IL-6 level increases
with obesity, and since our study population onigluded obese adolescents, we used the
reference range of the control group (healthy at&tn=37) from a study by Makni et al.
(2013) where they examined the prevalence of a eumicardiometabolic risk factors in
obese and non-obese Tunisian adolescents (meant tgecontrol group 13.7 years). The
cut off point for abnormal value in the presendstwas > 3.9pg/ml.

Inflammatory plasma soluble adhesion molecules I0A&fe also measured in all of the
participants for its relation to the chronic inflaratory state associated with obesity as
mentioned before. The literature shows that thefgrence value is age related and when
applying the cut off point for our study we chosgtady done in the Czech Republic by
Andrys et al. (2000) to establish reference raomgsérum soluble adhesion molecules in
healthy children and adolescents aged 6 to 15 yiedirsed by values between th& &nd
95" percentiles for each inflammatory marker. The raraut off range for 6 to 10 years
old was 206.8-486.8 ng/ml, and for 11 to 15 yeddsa@s 184.1 to 355.0 ng/ml (Andrys et
al., 2000).

The anti-inflammatory adipokine adiponectin was sugad in all participants in the
fasting state. It is normally present in plasmacemtrations of 2-20 ug/ml(Oh et al.,
2007). Most studies comparing adiponectin concéatran obese adolescents to its
concentration in healthy controls referred to” l@wels” when adiponectin concentration
was< 5 pg/ml as compared to its concentration in hgattntrol subjects at > 10 pg/mil
(Goksen et al., 2013, Tascilar et al., 2011, Alilcagu et al., 2009). Therefore, in the

present study we used the same cut off points.

Hypertension was defined as a systolic and oraliastlood pressure at or above thd'95
percentile or higher for age, sex and height meskan 3 separate occasions (NHBPEP,
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2004). In order to fulfil the 3 separate occasicosdition of the definition, blood pressure
was measured before clinical consultation stadadng the consultation and at the

beginning of the physical examination of the claliassessment interview.

5.2.6 Metabolic syndrome definitions

Metabolic syndrome was defined according to boghititernational Diabetes Federation
(IDF) (Zimmet et al., 2007) and the National Chidesl Education Programme Adult
Treatment Panel Il (ATP 1) (Panel, 2001). Chowsthese two definitions was based on
the fact that both definitions share the same pmeameters used in the diagnosis of MS
namely: high waist circumference, high TG, low HDiigh blood pressure and high FBG
(table 5.2). However, the IDF definition requirée presence of high waist circumference
plus two or more of the 5 parameters and ATP [finiion requires the presence of three
or more of the 5 parameters. Table 5.2 shows theftpoints for MS diagnosis by both
IDF and ATP .

Table 5.2 Cut off points of the International Diabetes Federation (IDF) and Third Adult Treatment Panel (ATP Ill) criteria

Factors IDF criteria’ ATP Ill criteria®
Waist circumference (cm) > 90th percentile or adult cut-off if lower > 90th percentile
TG (mmol/L) >1.7 > 1.24
HDL (mmol/L) <1.03 <1.03
Blood pressure (mmHg) >130/85 > 90th percentile
Glucose (mmol/L) >5.6 >6.1

"IDF criteria for metabolic syndrome is the presence of high waist circumference plus two or more of the listed factors

2ATP lll criteria is the presence of three or more of the listed criteria

5.3 Results

5.3.1 Characteristics of study participants

Table 5.3 shows the mean and SD of all measurednaers for the participants (n=80),

for the boys (n=40), and for the girls (n=40). Thean age was 12.3 years (SD 1.1). These
are the same participants as studied in the NATil&Ddescribed in chapter 2, but the
cardiometabolic risk factor data are based on besgre-intervention blood samples.

All participants were obese and had their BME" percentile for age and sex according to

US CDC reference population (Kuczmarski et al.,00
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5.3.2 Blood pressure
Twenty six out of the 80 participants (32.5%) hgsitalic and/or blood pressure at or

above the 98 percentile for age, sex and height.

5.3.3 Fasting blood glucose, insulin, and HOMA-IR
Hyperglycaemia and hyperinsulinaemia was presebt5#o (2/80) and 43.8% (35/80) of
participants, respectively. Insulin resistance efineéd by HOMA-IR value > 3.16 (Keskin
et al., 2005) was found in 67.5% (54/80) of paptcits.

5.3.4 Lipid profile
Out of the 80 participants, 27.5% (22/80) had highlevel, 33.8% (27/80) had high total
cholesterol level, 20% (16/80) had low HDL leveaide85% had high LDL level.

5.3.5 Liver function tests
Liver function tests showed high ALT in 26.3% (20)®f participants, high AST in
88.8% (71/80) of participants, and high GGT levelv.5% (14/80) of participants.

5.3.6 Inflammatory markers

Inflammatory markers included CRP, IL-6, ICAM ardionectin as noted above. CRP
level was high in 42.5% (34/80) of participants;@llevel was high in 7.5% (6/80) of
participants, ICAM level was high in 66.3% (53/&@)participants and adiponectin level

was normal in all participants.

5.3.7 Metabolic syndrome

Table 5.4 shows the results of waist circumfergi¢€), TG, HDL, FBG, systolic blood
pressure and diastolic blood pressure using IDFAAI 111 criteria. Seventeen of the 80
participants (21.3%) met the diagnosis of MS byliie definition and 24 of the 80
participants (30%) met the diagnosis of MS by tAdAll definition.
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Table 5.3 Descriptive parameters of the adolescents according to gender, Mean (SD)

Variables All Participants (n=80) Boys (n=40) Girls (n=40) Number of participants with abnormality (%)
Borderline High
Age, years 12.3(1.1) 12.4 (1.2) 12.3(1.1) na na
BMI Z score 2.2 (0.3) 2.2 (0.3) 2.2 (0.3) na na
Waist circumference, cm 93.3(12.2) 96.6 (12.4) 90.0 (11.2)
Systolic blood pressure, mmHg 122 (11) 125(11) 119 (9) na 24 (30.0%)
Diastolic blood pressure, mmHg 77 (8) 78 (8) 77 (7) na 14 (17.5)
Total cholesterol, mmol/L 4.7 (0.9) 4.7 (1.0) 4.7 (0.8) 25 (31.5%) 27 (33.8%)
LDL, mmol/L 3.0(0.8) 3.0(0.9) 3.0(0.7) 20 (25%) 28 (35.0%)
TG, mmol/L 1.3 (0.5) 1.3(0.5) 1.3 (0.5) 26 (32.5%) 22 (27.5%)
HDL, mmol/L 1.1(0.2) 1.1(0.2) 1.1(0.3) 60 (75%) low 16 (20.0%)
FBG, mmol/L 4.7 (0.8) 4.8 (0.9) 4.5 (0.6) na 2 (2.5%)
Fasting insulin, pU/L 26.7 (23.8) 26.4 (25.8) 27.0 (22.0) 21 (26.5%) 35 (43.8%)
HOMA-IR 6.0 (7.3) 6.4 (9.2) 5.5 (5.0) na 54 (67.5%)
ALT, U/L 34.2 (23.6) 42.2 (21.3) 26.1(23.4) na 21 (26.3%)
AST, U/L 58.1(19.3) 63.3 (15.6) 52.8 (21.4) na 71 (88.8%)
GGT, U/L 27.0 (12.6) 31.4 (13.9) 22.7(9.6) na 14 (17.5%)
CRP, mg/L 4.2 (5.1) 5.0 (4.6) 3.5 (5.5) 31 (38.5%) 34 (42.5%)
IL-6, pg/mL 2.0(1.8) 1.9 (1.5) 2.0(2.1) na 6 (7.5%)
ICAM, ng/mL 461.3 (158.5) 493.2 (158.0) 429.4 (154.6) na 53 (66.3%)
Adiponectin, ng/mL 50.7 (25.0) 47.0 (21.5) 54.4 (27.9) na none

LDL; low density lipoprotein, TG; triglycerides, HDL; high density lipoprotein, FBG; fasting blood glucose, ALT; alanine aminotransferase, AST; aspartate amino transferase

GGT; gamma glutamyl transpeptidase, CRP; C-reactive protein, IL-6; interleukin-6, ICAM; intracellular adhesion molecule, na; not applicable

108



Table 5.4 Metabolic syndrome prevalence using International Diabetes Federation (IDF) and Third
Adult Treatment Panel (ATP lll) criteria in the participants

Anthropometric and biochemical variables Mean (SD) IDF ATP Il
Waist circumference (cm) 93.3(12.2) 66 (82.5%) 66 (82.5%)
TG (mmol/L) 1.3 (0.5) 12 (15%) 37 (46.5%)
HDL (mmol/L) 1.1(0.2) 26 (32.5) 26 (32.5%)

FBG (mmol/L) 4.7 (0.8) 4 (5%) 2 (2.5%)

Systolic blood pressure 122 (11)
9 (11.5%) 11 (13.5%)
Diastolic blood pressure 77 (8)
MS prevalence 17 (21.3%) 24 (30%)

TG; triglycerides, HDL; high density lipoprotein, FBG; fasting blood glucose.

5.4 Discussion

The current study is the first to estimate the alence of cardiometabolic risk factors and
MS, using IDF and ATP lll criteria, in a group dfese Kuwaiti adolescents.

The main findings of this study were the high ptemae of multiple cardiometabolic risk
factors; out of the sixteen risk factors measuegght were high ire 30% of the

participants (table 5.3). The cardiometabolic festtors with highest prevalence of
abnormal values included AST (88.7% of the sampl@MA-IR (67.5% of the sample),
ICAM (66.5% of the sample), fasting insulin (43.5¥%the sample), CRP (42.5% of the
sample), LDL (35.0% of the sample), cholesterol%%a of the sample), and systolic blood
pressure (30.0% of the sample); 96.3% (77/80) digggants had at least one impaired

cardiometabolic risk factor as well as obesity.

In clinical terms, most of the participants in atudy had impaired lipid profile, insulin
resistance, impaired liver function tests and clerarflammatory process with high risk of

atherosclerosis.

As demonstrated in chapter 6, most of the partitigdamilies had poor attendance at
treatment intervention and to the control primaayeccondition. Therefore, findings from
the present study, had they been available atrtieethe trial started, may have had an
impact on compliance with the intervention, orestdt on attendance. It might have been
possible to use the cardiometabolic risk factoulteso demonstrate to the adolescents and
their families that their obesity was a medicalgbeon which was affecting them, and so
possibly persuade them to engage more with tredtrivireover, all of the measured
parameters in the present study, except for adgionere readily accessible by

physicians working in the Ministry of Health-Kuwait the clinical setting, and are widely
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available in many other parts of the world, sortheeasurement could be part of any

treatment protocol for adolescent obesity in thark

Risk factors for cardiovascular disease and tyg@Betes mellitus have extended their
roots to reach children and adolescents (Poyrazzigiii, 2014, Herouvi et al., 2013,
Beauloye et al., 2007, Weiss and Caprio, 2005 JyRedilal., 2003, Visser et al., 2001,
Srinivasan et al., 1996, Strong et al., 1992). &lzge a number of studies that
demonstrated this from the local and the intermaticommunities. Locally, Al-Isa et al.
(2010c) have examined the prevalence of multipleutating inflammatory biomarkers
namely; CRP, ICAM, vascular cell adhesion mole¢\M€AM), and HOMA-IR. They
aimed at setting reference ranges of these mairkaergroup of 774 Kuwaiti adolescents
aged 10 to 19 years. They also set the age 14&awuthoff point for puberty, due to social
and cultural obstacles faced in Tanner staging #tedy sample. However, the sample
included lean, overweight and obese boys and gidssified according to the IOTF
classification of obesity (EI-Ghaziri et al., 20Xgle et al., 2000), and knowing that
obesity is an independent risk factor for cardicudar disease, we rejected the use of their
proposed reference ranges of the inflammatory bikena examined in our study.
Moreover, taking reference ranges from a randonpaim a population of high
prevalence of paediatric obesity (El-Ghaziri et 2011) is most likely to be false positive.
Having said that, the reference range for CRP #isAlet al. (Al-lsa et al., 2010c) study
was lower than what we used as cut off value irptiesent study. Using Al-Isa and
colleagues proposed reference ranges in the prsghtincreased the prevalence of
participants with abnormal CRP from 42.5% (34/8086.3% (69/80), decreased the
prevalence of participants with abnormal fastinguim from 43.8% (35/80) to 16.3%
(13/80), and decreased the prevalence of partitspaith abnormal HOMA-IR from
67.5% (54/80) to 11.3% (9/80). The prevalence ofigpants with abnormal ICAM
stayed the same (66.3%, 53/80).

On the other hand, they (Al-Isa et al., 2010c)ataded that ICAM, VCAM, CRP, and
insulin resistance represented by HOMA-IR incraaitle increasing BMI and with age(
14 or> 14).

In a study from Iran (Kelishadi et al., 2013) 0BZ8 adolescents aged 10 to 18 years
assessing the relationship between multiple caretiabolic risk factors (total cholesterol,
TG, LDL, HDL, blood pressure and FBG) with BMI, Iguhysical activity and unhealthy
diet. BMI had the greatest direct effect on totadlesterol, LDL, TG, FBG and blood
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pressure and an inverse relationship with HDL, ntbaa that contributed by inactivity

and unhealthy diet. Kelishadi et al. (2013) caftedimmediate interventions to tackle
paediatric obesity and its associated cardiomeitahek factors in order to prevent future
risk of MS and chronic non-communicable diseasdsaim

Kardas et al. (2013) compared the level of chotekteDL, TG, HDL, FBG, blood
pressure, vitamin D and adiponectin between obesg3) and nonobese (n=51) Turkish
adolescents aged 10 to 16 years. Obesity was dedm&MI >98' percentile for age and
gender specific Turkish reference population. Csétel®l, LDL, TG, FBG, blood pressure
were significantly higher in the obese group coradao the nonobese group. Adiponectin,
vitamin D, and HDL were significantly lower in tlibese group compared to the nonobese
group. Mean adiponectin value for the obese groap 3v3 (+ 0.89) ng/ml and in the non-
obese group the mean value was 6.0 (x1.4) ng/ml.

In the Netherlands, inpatient children and adolescé=80, aged between 8 to 19 years)
diagnosed with severe obesity were evaluated ®pthsence of multiple cardiometabolic
risk factors namely blood pressure, fasting instHBG, HOMA-IR, cholesterol, LDL,

TG, HDL and CRP (Makkes et al., 2013), as partoingatient treatment trial for their
obesity. Data from the study (Makkes et al., 2GI8)wed that 80% of the participants had
at least one impaired cardiometabolic risk facewall as severe obesity. In comparison
with our study, 90% of our participants had at {ease impairment with regards to the

same cardiometabolic risk factors assessed.

Aminotransferases are proxy markers for NAFLD. &udy showed that ALT and AST
were elevated in 26% and 71% of participants, respay. In a study done in Germany
on 224 healthy, overweight and obese 1 to 12 yadrehildren and adolescents, elevated
liver enzymes (ALT, AST, GGT) were present in 29%@werweight and obese
participants (Engelmann et al., 2014). An expemgittee recommendation regarding the
prevention, assessment, and treatment of childadntescent overweight and obesity
suggests biannual screening for liver disease satbm ALT and AST starting at age 10
years in obese children and adolescents (Barlo@72®owever, no recommendation for
NAFLD screening has been made by gastroenterologgtses that jointly claimed more
firm evidence is required before making any officecommendation (Chalasani et al.,
2012).

We also noted in our main findings of the preséndsthat the prevalence of metabolic
syndrome was high, as almost third of the partiiphad MS, and prevalence varied
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depending on the definition used. When using the dbteria (Zimmet et al., 2007) for
definition of MS, 21.3% of our participants had Md 30% had MS according to the
ATP Il definition (Panel, 2001). In a study domeKuwait on apparently healthy female
adolescents (n= 431, age 10 to 19 years) to adsepsevalence of MS using the same
definitions that we applied to our study, it waard that MS was present in 9.1% by ATP
[l definition and 14.8% had MS when IDF definitiovas used (Al-Isa et al., 2010a). In
Saudi Arabia, the prevalence of MS using the IDfnden was high (18%) among 180
obese 9to 12 year olds (Abdel-Megeid and Alfavz@i4,2). Also using the IDF definition
in Lebanese adolescents, Nasreddine et al. (20Lagfthat 21.2% of the 104 obese
adolescents (mean age 16 +1.3 years) had MS, 3i88é 78 overweight adolescents
(mean age 16.4 £1.4 years) had MS, and 1.2% @IHealthy-weight adolescents (mean
age 16.8 £1.3 years) had MS. In Iran, accordin§T® Il definition, MS has been found
in 3.3% of Iranian adolescents (n=450, 15 to 18ye&l) (Mehrkash et al., 2012). In a
sample of 321 overweight, obese and extremely chdsiescents from Brazil (obesity
defined using the CDC 2000 definition (Kuczmargkale, 2000), MS was found in around
18% of the 10 to 16 year old adolescents usindgDRedefinition (Rizzo et al., 2013).
Similarly in the USA (Weiss et al., 2004), it wamihd that > 50% of obese children and
adolescents (=439, 4 to 20 years old) had MS doupto definitions modified from ATP
[l and WHO (Alberti and Zimmet, 1998).

Our participants were generally a fairly homogengnosip of Kuwaiti adolescents, living
in Kuwait City and recruited from 3 state schoalbo were examined for the presence of
cardiometabolic risk factors including metaboliodsome. The use of traditional markers
for cardiovascular disease i.e. lipid profile ahado pressure, multiple markers for
inflammation i.e. CRP, IL-6 and ICAM, and for thest time adiponectin in a sample of
Kuwaiti adolescents, assessment of insulin resistas well as liver function, all add to
the novelty of our study.
However, our study had a number of limitationssFiat general examination, Tanner
staging of puberty was not possible to conducttdws®cial/ cultural and practical reasons.
The clinical examination room assigned for the te@as under-equipped (Appendix 3)
with no available privacy screen therefore undreg#iie participants was not possible. As
mentioned earlier this study was intended to baszlne blood assessment in a RCT of
treatment intervention for adolescent obesity imidil (chapter 6), with an end of trial
blood assessment to follow (after 6 months, attigof the intervention). However, only
a baseline assessment of cardiometabolic riskraetas possible. The Director of the
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Laboratory Department in the Ministry of Healthkowait (i.e. the direct authorising
personnel) refused to give the author access tlakhafter 6 months and so blood based
measures at the 6 month follow up were not pos$dblapter 7). A similar obstacle was
faced with schools’ head principals in anotherdwilup study of our quality of life
assessment in obese and nonobese Kuwaiti adolegcbapter 4). Having no follow-up
data limited our analyses, and highlights the laicikiterest in research within some

authorities in Kuwait.

Nonetheless, we believe that our study highlighésitnportance of assessing multiple
cardiometabolic risk factors in obese adolescenkuwait at a larger scale. Also we
signify the importance of addressing the possibésg@nce of these cardiometabolic risk
factors and MS in obese Kuwaiti adolescents whewlecting future treatment
interventions — the relatively high prevalence lmfi@mal values for cardiometabolic risk
factors could be a useful aid to engage more famihto participating in treatment, and
might also increase the level of commitment toipigdtion by those who do take part

(chapter 6).

5.5 Conclusions

The present study suggests that a number of caetiadnolic risk factors and metabolic
syndrome are prevalent in obese Kuwaiti adolesc@his observation might provide
impetus to future strategies to treat paediatrigsdly, and to prevent or delay the
appearance of cardiovascular disease and diabetésimin the future adult generation.
The observation might also be used to encouraggegrengagement with treatment
among families, and might also help persuade sdrtteecauthorities in Kuwait that such

studies are valuable and necessary.
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6. Results of the National Adolescent Treatment
Trial (NATTO) Randomised Controlled Trial

BOODAI, S. A., MCCOLL, J. H. & REILLY, J. J. In pss. Randomised controlled trial of a good practice
approach to treatment of adolescent obesity in Kiuwational Adolescent Treatment Trial for Obesity
Kuwait (NATTO): Project design and results. Trigdppendix F.

6.1 Introduction

This chapter outlines the results of the NATTO gt(Boodai et al., 2014b) which
assessed the feasibility and efficacy of a triad ¢dmily based behavioural treatment
programme for obese adolescents in Kuwait comp@aredmary care in respect to
primary and secondary outcomes. The rationalehisrsdtudy was described fully in
chapter 1, the trial design and methodology weseriged fully in chapter 2, and the
intervention manual was described fully in cha@ter

Despite the high prevalence of childhood and adel&sobesity and its associated medical
and psychological consequence, treatment inteimemtiave only been modestly
successful in creating change in the targeted betwsvand typically show short term
effects (Oude Luttikhuis et al., 2009). Moreovée tecent Cochrane review (Oude
Luttikhuis et al., 2009) found only 29 eligibleais of adolescent obesity treatment, and
none of these were from the Arab world (16 fromtN@&merica, 7 from Europe and
Australia; 3 from Far East Asia; 2 from Israel). gxkesent the availability of treatment for

obese adolescents in Kuwalit is negligible.

The primary aim of the present study was theretiotest the hypothesis that a ‘good
practice’ intervention for the treatment of adokrsicobesity in Kuwait would have a
greater effect on primary and secondary outcomess atlocation to a control group. The
secondary aims were to test the feasibility of emtichg such a trial in Kuwait, and the
feasibility of using a good practice interventiordaeferral to primary care as a control
condition, with a view to developing improved oltgsreatment RCT in Kuwait and the
other Gulf States.

6.2 Methods

6.2.1 Power calculations

Data analysis was carried out using Minitab 16. atior carried out the analysis
presented in this chapter with the advice of Psdegohn McColl, Department of

Statistics, University of Glasgow.
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As discussed in chapter 2, the primary outcome oredsr the study was change in BMI
Z score from baseline to six months and the stadl/lleen powered for 30 participants in
each arm at 6 months with change in BMI Z scoréd5 between groups with 90%

power at 0.05 significance.

6.2.2 Study participants

Participating subjects had to meet the inclusiageica. These criteria were discussed in
detail in chapter 2 and included, age 10-14 y&bese (BME95" percentile relative to
US reference data), have at least one parent giitirparticipate in the trial.

A total number of 224 obese adolescents were as$émseligibility for the present study;
82 consented and were recruited into the studyattcipants were randomised to the
primary care control group (boys 51%) and 41 toitibervention programme (boys 51%).
Of the 82 participants entered at baseline, 63 {/4¥&ticipants (31 from the intervention
group and 32 from the control group) were availdbtdghe six month follow-up. The
expected drop out rate as decided in SCOTT’s poaleulation was 36% at 6 months.
The actual drop-out rate at 6 months was 23%. Eigut shows the CONSORT 2010
(Moher et al., 2012) flow diagram of the particigathroughout the study.
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Enrollment ] Assessed for eligibility (n= 224)

Excluded (n=142)

+ Not meeting inclusion criteria (n=6)
+ Declined to participate (n=127)

+ Otherreasons (n=9)

A 4

Randomized (n= 82)

A4

Allocated to intervention (n= 41) [ Allocation ] v
+ Received allocated intervention : .
eceived llacated intervention - Allocated to primary care control (n=41)
7 participants attended 6 sessions i ) )
4 participants attended 5 sessions + Received allocated intervention (n=0)
1 participant attended 4 sessions + Did not receive allocated intervention (n= 41,

3 participants attended 3 sessions
9 participants attended 2 sessions
15 participants attended 1 session

did not attend, DNA)

¢+ Did not receive allocated intervention (n=2, DNA )

¥ Follow-Up 1 v
\ J
Lost to follow-up (n=10, could not be contacted) Lost to follow-up (n=9, could not be contacted)
Discontinued intervention (n= 29 attended < 4 Discontinued intervention (n= 41)
sessions)
v [ Analysis ] v
AN J
Analysed (n=31) Analysed (n=32)
+ Excluded from analysis (n=10, could not be + Excluded from (n=9, could not be contacted)
contacted)

Figure 6.1 CONSORT 2010 flow diagram for NATTO
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6.2.3 Data analysis

Primary and secondary outcome measures were testedrmality by comparing the
means and medians and using Ryan Joiner NormagjsTa normal distribution was
assumed ip > 0.05). Appendix 2 shows the normal distributionves for the physical,
psychological and total scores. Most outcome measuere normally distributed.
Therefore, all data within this chapter are regbes mean and standard deviation; the
parametric tests (paired t-test and 2- samplet+ee used. Changes in variables from
baseline to six months follow up for each partiatpaithin the group were tested using
paired t-test. Changes in outcome variables betwesups, i.e. intervention and control
groups were examined using 2- sample t-tegt.vAlue of< 0.05 was taken to indicate

statistical significance.

As described in chapter 2, intention to treat (I&nalysis was used- this involved
including all subjects for whom data were availaielgardless of their attendance. Missing

data were excluded from the analysis.

The baseline characteristics of participants inelade, gender, and anthropometry.
Reporting of baseline demographic profiles and rotharacteristics of each group in
NATTO study is a requirement of the CONSORT statenoé RCT (Moher et al., 2012).
Socioeconomic status of participants is also airement, and in the UK for example, a
relatively precise definition of social class basedhe general social standing of the
occupation of the person suggested by the RegiStaeral is widely used (Coombs et al.,
2013). In Kuwait however, there is no official defion of socioeconomic status (Shah et
al., 1999). Also, there is no consensus among refseis in Kuwait on how to define
social class in this community (Shah et al., 1998).the other hand, the Capital; where
the trial is conducted, is considered the mostlizigeveloped residential area in Kuwait
and Kuwaiti nationals have a high standard livifilgere are other means to measure
socioeconomic status (SES) such as parents’ edagaittcupation, income, and type of
housing, but the author did not carry out this syras all participants were selected from
schools in the Capital and further inquiry into 8IS was judged to be time consuming

and not feasible.

Eight participants (19%) from the intervention gopdn=41) attended 100% of the
treatment sessions; that is 6 sessions. None afotfiteol group attended any of the

primary care appointments; only four parents arednfigr appointments, however, none of
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these actually attended any sessions in primaey éar a result of low compliance with

the intervention, per protocol analysis for BMI @se was not performed.

6.3 Results
6.3.1 Subject recruitment and group allocation
A total n of 224 obese adolescents were assesesetidibility for the present study as
described earlier (See Fig. 4.1); 142 families vexeuded due to the following reasons:
A. 6 families did not meet the inclusion criteria daanedical history.
B. 127 families with eligible adolescents refusedadipipate due to lack of interest
and time.
C. 9 families failed to attend the baseline assessgigmt appointment and were
not enrolled in the study.
Therefore the final sample size consisted of 82lfas) which represented 37% of
inquiries from the eligible families; 41 particigarwere randomised to the control group

(primary care) and 41 to treatment group (intenoent

Of the 82 participants entered at baseline, 63 {7a®participants (32 from the control
group and 31 from the intervention group) attenthedsix month follow up.
The expected drop out rate from power calculatias 80%, however, the actual drop-out

rate for the present study at six months was 23%.

6.3.2 Adherence to treatment intervention

Programme session attendance was used as a prasyirador adherence to the study
protocol. Better attendance to treatment sessiaadben associated with improved
clinical outcomes and prevention or reduction ahpbcations (Wadden et al., 2005, Chao
et al., 2000). Of the 41 intervention group papieits, 12 (29%) participants attended 4
out of the 6 treatment sessions and 29 (71%) jjaatits attended less than 4 treatment

sessions.

6.3.3 Characteristics of participants at baseline

The baseline characteristics of the two study gsougre similar and these are shown in
table 4.1. There were 21 boys and 20 girls in leghintervention group and the control
group. There were no significant differences betwibe groups for age, blood pressure,

and anthropometric measures (table 6.1).
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Table 6.1 Baseline characteristics of the study participants

] Intervention group Control group  pvalue'  Whole sample
Variable
(n=41) (n=41) (n=82)
Age (years) 12.4 (1.2) 12.4 (1.2) 0.9 12.4(1.2)
Male / Female 21/20 21/20 42 /40

BMI Z score 2.2 (0.3) 2.2 (0.3) 0.2 2.2 (0.3)

% Body Fat 43.3 (7.3) 44.7 (6.9) 0.4 44.0 (7.1)
Systolic BP (mm Hg) 122.0 (12.3) 122.0 (8.2) 0.9 122.2 (10.4)
Diastolic BP (mm Hg) 76.0 (8.5) 79.1 (6.4) 0.1 77.5(7.6)

Waist circumference (cm) 93.0(12.7) 94.0 (11.6) 0.7 93.5(12.1)

Data are mean (SD), BP = blood pressure, '2-sample t-test

6.3.4 Primary outcome- change in BMI Z score

Changes within groups

The primary outcome of the NATTO study was chamgBM| Z score from baseline to
six months. Table 6.2 shows the changes in BMIdesérom baseline to six months
(mean and SD, paired t-test). The analysis inclidieslibjects with available measures at
six months post baseline (intervention group n=d®htrol group n=32). There was no
statistically significant difference within eachogp for BMI Z score at any measurement

point.

Table 6.2 Change in BMI Z score within group over time, Mean (SD)

Group (n) Baseline Six months p value'

2.2 (0.3) 2.2 (0.3) 0.5
Intervention (31)

Control (32) 2.2(0.3) 2.2(0.3) 0.3

Paired t-test by group

Differences in change in anthropometry between grqus
As mentioned earlier, the aim of the NATTO studysv@test for changes in BMI Z score
from baseline to six months and the study had ppegrered on a change in BMI Z score
of -0.25 at six months. Table 6.3 shows the cham@MI Z score from baseline to six
months (2-sample t-test) compared between theventiéon group and the control group.
The analysis was conducted for all subjects withilalsle measures at six months post
baseline (intervention group n=31, control grou@2)= There was no significant
difference in the between group change in BMI Zre@i six months.
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Therefore, our hypothesis that the office-baseerintion would be more successful in

reducing BMI Z score than the control group wasatgd.

Table 6.3 Change in BMI Z score between groups over time, Mean (SD)

Period Intervention group Control group Between group p value’
n=31 n=32 change *(95% Cl)

from O to
0.0(0.1) 0.0(0.2) 0.0(-0.1; 0.1) 0.6

6 months

* 95% Confidence Interval, ' 2-sample t-test

6.3.5 Secondary outcomes

6.3.5.1 Changes in percentage body fat (%BF)

Changes within groups

Percentage body fat decreased significantly widaich group over the six month period of
the trial (p< 0.001, respectively) (table 6.4).

Table 6.4 Change in percentage body fat within group over time, Mean (SD)

Group (n) Baseline Six months p value’
Intervention (31) 43.8 (7.0) 41.0 (6.0) <0.001
Control (32) 44.2 (7.5) 40.9 (7.3) <0.001

"Paired t-test by group

Changes between groups
Although each group (intervention n=31 and contre82) had a statistically significant
drop in percentage body fat over six months, tifferdince between groups as tested by 2-

sample t-test was statistically insignificant ()Qtable 6.5).

Table 6.5 Change in percentage body fat between groups over time, Mean (SD)

Period Intervention group Control group Between group p value'
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n=31 n=32 change *(95% Cl)

From O to
-2.8(3.7) -3.4(4.1) -0.5(-2.5; 1.4) 0.6
6 months

* 95% Confidence Interval, '2-sample t-test

6.3.5.2 Changes in blood pressure

Changes within groups

Examination of change in systolic blood pressusenfbaseline to six months within each
group via paired t-test revealed no significantedénces in the means (table 6.6).

Table 6.6 Systolic blood pressure (mmHg) within group over time, Mean (SD)

Group (n) Baseline Six months p value'
Intervention (31) 122.0 (13.0) 122.0 (10.0) 0.8
Control (32) 122.0 (8.0) 123.0(7.0) 0.5

Paired t-test by group

There was a statistically significant increaseiastblic blood pressure within the
intervention group (p 0.01) at six months. Diffezenn diastolic blood pressure at six
months post baseline for the control group wasstattstically significantg 0.3) (table
6.7).

Table 6.7 Diastolic blood pressure (mmHg) within group over time, Mean (SD)

Group (n) Baseline Six months p value’
Intervention (31) 76.0 (9.0) 79.0 (7.0) 0.01
Control (32) 79.0 (7.0) 80.0 (5.0) 0.3

Paired t-test by group

Changes between groups
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Table 6.8 shows the mean and SD of changes inlgyBtood pressure between the
intervention group (n=31) and the control group32rfrom point 0 to six months. Using
2-sample t-test, the analysis showed that thereneasgnificant difference change in
systolic blood pressure over time between thewetgion and the control groups 0.9).

Table 6.8 Change in systolic blood pressure (mmHg) between groups over time, Mean (SD)

Period Intervention group Control group Between group p value'
n=31 n=32 change *(95% Cl)

From O to
0.4 (6.7) 0.6 (4.8) 0.3(-2.7;3.2) 0.9

6 months

* 95% Confidence Interval, '2-sample t-test

Table 6.9 shows the difference in diastolic blooglsgure from baseline to six months
between the intervention group (n=31) and the cbgioup (n=32) which was statistically

insignificant.

Table 6.9 Change in diastolic blood pressure between groups over time, Mean (SD)

Period Intervention group Control group Between group p value'
n=31 n=32 change *(95% Cl)

From O to
2.9(6.2) 1.1 (5.8) -1.8(-4.8; 1.3) 0.2

6 months

* 95% Confidence Interval, '2-sample t-test

6.3.5.3 Changes in waist circumference
Changes within groups
Both the intervention group and the control groad h statistically significant increase in

waist circumference measurement from baselinextansinths (table 6.10).

Table 6.10 Waist circumference (cm) by group over time, Mean (SD)
Group (n) Baseline Six months p value'
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Intervention (31) 94.0 (13.7) 98.9 (14.6) <0.001

Control (32) 92.3(11.1) 95.7 (12.5) <0.001

Paired t-test by group

Changes between groups
There was no significant difference between theigsdor change in waist circumference
(p 0.3) (table 6.11).

Table 6.11 Change in waist circumference (cm) between groups over time, Mean (SD)

Period Intervention group Control group Between group p value’
n=31 n=32 change *(95% Cl)

From O to
4.9 (5.8) 3.5(5.7) -1.4 (-4.3; 1.5) 0.3

6 months

* 95% Confidence Interval, 2-sample t-test

6.4 Discussion

6.4.1 Summary of main findings

While it seems that no previous adolescent obé&satment trials have been published
from Kuwait or other Gulf States, the present stadggests that conducting randomised
controlled trials of adolescent obesity treatmatgnventions in Kuwait is feasible.
Feasibility examines the practicality of conductiegearch in terms of recruitment and
retention. The study power calculation showed #ipgiroximately 30 participants were
required in each arm at six months and in realltyp&rticipants from the intervention
group and 32 participants from the control grouprated the six months assessment.
Retention level was acceptable and strikingly simib that reported in other adolescent
obesity treatment trials which took place overnailsir time scale (Oude Luttikhuis et al.,
2009). Luttikhuis and colleagues in the recent Caicé review described drop-out in

adolescent obesity treatment trials ranging frotm 83% at the end of intervention.

The primary outcome in the present study was BMtdre and based on the SCOTT
study power calculation we hypothesised that tkerwention programme might be

efficacious in reducing BMI Z score by approximgt@l25 over six months in the
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intervention group to no change in the control grand it is quite a small difference in
BMI Z score as discussed below. Both paired t-tasts2-sample t-tests revealed no
significant difference in changes in BMI Z scordhin each group and between groups.
The present study therefore failed to show thaiffoe-based good practice obesity

treatment programme could improve the primary inegit outcome.

Although mean BMI Z scores were essentially uncedrfgom baseline to six months in
both groups, weight increased significantly in bgtbups (g:0.00 for both groups) with
no significant difference in weight change betwéengroups (p 0.6).

Weight maintenance is widely recommended as aniitapioaim of childhood and
adolescent obesity treatment (SIGN, 2010, NICE320h the present study, 16% (6 out
of 31) of those in the intervention group maintaie lost weight from baseline to six
months. On the other hand, 15% (5 out of 32) ofgdmticipants in the control group had
maintained or lost weight during the six monthltridis also indicates that the
intervention programme was not superior to no-tnegit option, and that treatment
achieved relatively little in relation to treatmeatgets. In a recent review with meta-
analysis on the effectiveness of lifestyle inteti@ms in child and adolescent obesity (Ho
et al., 2012) Ho and colleagues reported 18 o@Rahcluded studies to have positive
effect on weight loss. In this analysis the incldidéudies were of lifestyle interventions
versus a no treatment or wait-list control grougd #re effect size varied by age of
participants and length of study. Ho and colleaglss conducted a meta-analysis on 7
studies that reported BMI Z score as a primaryaut Pooled BMI Z score reduction
was 0.1 greater for lifestyle intervention companeth the control condition.

What represents a clinically meaningful reductio®MI Z score with obesity treatment is
unclear as noted by the SIGN guidelines in 201GK§12010) and this question has been
debated in some studies (Kolsgaard et al., 201libeReet al., 2006, Reinehr and Andler,
2004). There is no agreed cut off point for therdegf reduction in BMI Z score which is
desirable or the timescale over which the reduahiddM| Z score should be achieved, but
improvements in cardiovascular disease risk fadtax® been associated with a reduction
of 0.1 to 0.5 following treatment interventions (Kgaard et al., 2011, Reinehr et al.,
2006). Unfortunately, in the present study, redundiof> 0.1 of BMI Z score over six
months were achieved by only 25% (8 out of 31 hefihtervention group and 21% (7 out
of 32) of the control group.
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Accompanying the weight increase in both arms efttlal from baseline to six months
was a significant increase in waist circumferemceadch group with no between-group
differences. Waist circumference measurements ta&sn as indices of fat distribution,
although the clinical meaning of this measurememaediatric population is still unclear
(Rudolf et al., 2007). The significant decreas@sitbody fat within the intervention and the
control group at six months could be explainedeihg a result of linear growth. Details
entered into impedance software for the end of &asaessment were different from
baseline with regards to age and height. Heighb&h groups increased significantly at 6
months. The Tanita BIA software uses age, heigtitgggmder based proprietary formula to
make the body fat estimate. However, the use obély lfat along with BMI Z score
changes from baseline to end point of longitudstaties can be useful tool in detecting
group differences in fatness changes (Basterfiedd. £2012)

On a positive note, the present study interverdgigmeared to have had no negative impact
on height or systolic blood pressure from baseingix months. However, the classical
approach for an intervention to have a negativeachpn growth or general homeostasis
of the body is usually with more intensive dietergnagement involving for example
calorie restriction with subsequent nutrient resion that could at the end result in greater
weight reduction (SIGN, 2010, Rivera et al., 2003).

An evidence-based fourth report from the NationglhtBlood Pressure Education
Program (NHBPEP) working group on children and adoénts (2004) defines adolescent
prehypertension as120/80 mmHg and recommends rechecking blood press@
months with weight management counselling if ovegheor obese. The issue of
measurement error is acceptable in group level eoisgns (e.g. intervention group vs
control group) than for changes within individuals.
The mean systolic blood pressure at baseline towthole sample was 122 mmHg (SD 10)
and for diastolic blood pressure was 77 mmHg (SOABH months assessment, the
intervention group had a mean blood pressure of7fB22mHg (SD 10/7) where they has
a statistically significant increase in their dait blood pressurep(0.01) and the control
group had their mean blood pressure at 123/80 (SP [T is evident that the whole sample
had prehypertension from the beginning and it staygéh them through to the end of trial.
Our intervention did not provide treatment for thieervention group and although
diastolic blood pressure increased significantlygmained within normal range and it is
the systolic blood pressure that defined prehypsita for the whole sample.
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6.4.2 Intervention feasibility

The NATTO intervention programme was designed wlwve parents and their obese
adolescents as recommended by evidence-basedigeglébIGN, 2010, NICE, 2013). In
the present study, consented parents and theiesaoits were perceived to be motivated
to participate. However, the trial records showeat aittendance in both the intervention
arm and the control arm were poor.

The intervention programme was originally desigteed total of 12 sessions arranged as
one session every two weeks for 6 months. In tisé $ession 36 families out of the 41
families attended. Two weeks after the author bachnhcel the session due to cancellation
by almost all families. This scenario was repedbdedhe session that followed and the
author had to condense the sessions to 6 insteHtlarid to take place every month
instead of every two weeks. Attendance was stitir@nd only 12 (29%) of participants
attended 4 out of the 6 sessions.

Reasons behind poor attendance are largely anéedotaot based on formal qualitative
evaluation. The recent MRC Framework on developing evaluating complex
interventions (Craig et al., 2008) recommends ithatder to explore reasons behind failed
intervention attendance, qualitative studies shbeldun in conjunction with the
intervention trial, but this was not possible foe fpresent study due to lack of resources.
The main reasons conveyed by parents for not attgmneere related to school work or
simply forgetfulness, although the original studggramme (12 sessions) and the
amended programme (6 sessions) were provided émisaand reminders were also
provided for each upcoming session by means of @lkalis and SMS. This suggests that
reasons for not attending were not directly relatethe study programme itself. Time and
location were not among the list of reasons for-atiendance as described in a US weight
management study (Barlow and Ohlemeyer, 2006) cAnereview on the reasons behind
high attrition rate in paediatric weight managenstnties suggested specific stigma
describing the main characteristics of the paréiotp with high attrition rate and these
include: severe obesity; the presence of comorbg]jitacial/ethnic minorities; poor or
single-parent households (Skelton and Beech, 2@ibhe of which existed in the present

study participants.

A better understanding of the obstacles, if anijrmk parents’ non-adherence to treatment
sessions requires further exploration using gualganethods, and goes beyond the scope
of the present study.
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The intervention programme was tested againsttémelard care which is an
individualised clinic appointment with subsequesitdw up. However, only four parents
attempted to arrange primary care appointmentsiand of the participants in the control
group attended any standard care sessions, asefrioi@ the clinic formal records.
Subsequently, the intervention programme was iecetested against a no treatment

control.

6.4.3 Declining interest in intervention

A total of 136 eligible families did not consentgarticipate in the study due to various
reasons. The main reason given by the familiesomasern for their child’s academic
performance. Other anecdotal reasons for declitunarticipate were lack of interest and
time, and unawareness of parents regarding thed' €kveight status. Some parents have
actually challenged the author arguing that th&dodm’s weight was simply a result of
puberty. Parental unawareness of their offsprirgrweight and obesity has been reported
internationally (Parry et al., 2008) and in Kuw@t-Qaoud et al., 2010).

6.4.4 Comparisons with other studies

SCOTT was an RCT based in Scotland and targeted. b year olds by means of
generaliseable best practice individualised famégtred behavioural intervention and
since NATTO intervention was based on the SCOTal, ta brief comparison with the
outcomes of SCOTT is appropriate. Table 6.12 sha@mparison between SCOTT study
results and NATTO.

The change in BMI Z score, physical activity levaisl quality of life over time in the
Hughes et al (Hughes et al., 2008) were reportedeaBan (IQR), so the author used the
mean (SD) results from Stewart thesis (Stewart8p08lso, Hughes et al (2008) reported
results at 6 months end of treatment and at 12 mfoliow-up, but in the present study we
only reported results at 6 months end of treatment.

Both studies show similar results in primary outeost 6 months for the intervention

groups and the control groups.
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Table 6.12 Comparison of the present NATTO study with SCOTT study

NATTO

SCOTT

Participants

Primary outcome

Secondary outcomes

Primary outcome

at 6 months

Secondary outcomes

at 6 months

10 to 14 years old, Kuwait

n=82 (42 males) randomised;
n=41 intervention group (IG)

IG 6 months n=31

CG (control group) 6 months n=32

No 12 months follow up

Changes in BMI Z score at 6 months end

of treatment

% body fat (%BF), Waist circumference
(WC), blood pressure (BP) at 6 months

(end of treatment)

IG 0.0 (0.1)
€G 0.0 (0.2)
Mean (SD)

%BF 1G -2.9 (3.7)
CG-3.4(4.1)

WCIG 4.9 (5.8)
CG3.5(5.7)

Systolic BP IG 0.4 (6.7)
CG 0.6 (4.8)

Diastolic BP 1G 2.9 (6.2)
CG 1.1 (5.8)

Mean (SD)

5 to 11 years old, Scotland

n=134 (59 males) randomised;
n=69 Intervention group

IG 6 months n=48, 12 months n=45
CG 6 months n=49, 12 months n=41

Changes in BMI Z score at 6 months end

of treatment

Total activity + time in sedentary
behaviour, light intensity + '"MVPA

at 6 months (end of treatment),
measure of quality of life at 6 months

(end of treatment)

IG-0.1(0.2)
€G-0.1(0.2)
Mean (SD)

Total activity (accelerometry 2cpm);
IG 18 (163)

CG -98 (165)

Sedentary behaviour;

IG 0.1 (5.6)

CG 3.8(5.3)

Light intensity ;

IG -0.6 (4.6)

CG-3.3(4.1)

MVPA;

1G 0.5 (2.1)

CG-0.4(1.8)

Quality of life, Total child report
IG 3.7 (12.6)

CG 6.9 (13.5)

Total parent report

IG 3.3(9.1)

CG 5.2 (9.8)

Mean (SD)

TMVPA; moderate-vigorous physical activity, 2cpm; count per minute, IG; intervention group, CG; control group
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Several studies have tested intervention technifpebe treatment of adolescent obesity
which ranged from exercise classes, educationedasiéetary modification, inpatient
therapy, cognitive behavioural therapy, to drugdpg (Oude Luttikhuis et al., 2009). Few
group based educational programmes for the tredtofieolescent obesity were included
in the most recent Cochrane review for obesityttneat in children and adolescents
(Rodearmel et al., 2007, Nemet et al., 2005, Istal., 1994, Mellin et al., 1987).
Rodearmel et al. (2007) America on the Move (AOMgrvention is an example of
examining how providing minimum information regargidiet and physical activity could
aid weight loss. It involved meeting the familiagidg the intervention period of 6 months
to alter two behaviours related to diet (replagogar with sweetener) and physical
activity (walk additional 2000 steps per day ugreglometer). Participants (n=218 age 7 to
14) were randomised to either the AOM group orsdlémonitoring group (SM). AOM
group received nutrition education and support mdaeplacing dietary sugar and
increasing their level of physical activity whileet SM group were asked only to wear
pedometers and record physical activity with nahfer guidance. The treatment sessions
were held once per month for 6 months for the AQblg. Both groups had a statistically
significant reduction in BMI Z scores at 6 monthewever the difference between the
groups was not significant. Another study (Nemetlgt2005) was conducted in Israel and
involved randomising 54 families (participants &gt 16 years) to either the intervention
group or the routine care group. The interventionsisted of four evening lectures on
childhood obesity, general nutrition, in additienat balanced hypocaloric diet and twice
weekly exercise programme. The study was held fop8ths and outcomes were
measured at end of the intervention and again imd2ths. Outcomes measured included
height, weight, BMI, skin-fold thickness and ligpdofile. There was significant decrease
in body weight, BMI and percentage body fat, chigled and LDL at 3 months and 12
months for the intervention group while the routoaee group gained weight at 3 months
and 12 months.
Another study from the USA conducted over 2 decadesby Israel et al (1994) and
included in the Cochrane review (Oude Luttikhuiglet2009, Israel et al., 1994). It tested
behavioural treatment programme of obesity in wigither parents had the primary
responsibility to follow the programme (control g or enhanced child involvement
(ECI) condition (intervention group) which basigatheans giving the children some
responsibility for self-management. Thirty four fiies were randomised and the age
range of the children was 8 to 13 years. The progra lasted for approximately 6 months
and involved weekly group discussions, homeworigassents regarding stimulus
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control, physical activity, food intake and rewariad of treatment outcomes were
percentage overweight (based on weight for agghhand sex), triceps skin-fold
thickness and measures of self-regulation andcegifrol. There was significant reduction
of %overweight in both the intervention and thetoolngroup. Mellin and colleagues
(Mellin et al., 1987).

Recent paediatric obesity treatment studies alsasfon cardiometabolic as well as weight
management. A more recent systematic review and-ar&lysis on the use of lifestyle
interventions to treat childhood and adolescensitypand/or improve the cardiometabolic
outcomes conducted by Ho et al (2012). The sysiematiew included 38 RCTs that
compared lifestyle interventions to no treatmerditwst, usual care or written educational
materials controls. The dietary component of tfestyle interventions included traffic

light diet or modified traffic light diet, or cal@r restriction. Nineteen studies incorporated
physical activity sessions. The results showedaigssitally significant reduction in BMI Z
score (-0.1, 95% CI -0.18 to -0.02) and when theriention was longer than 6 months
duration, greater weight loss was observed. Tha®adso a significant improvement in
LDL, TG, Fasting insulin and blood pressure. In study, cardiometabolic risk factors
were obtained at baseline, and there was an en@lofneasurement to be made. However,
due to bureaucratic complexity, end of trial measwent of cardiometabolic risk factors

were not possible.

In 2013 Sbruzzi and colleagues published a systemeatiew and meta-analysis on the use
of educational programmes with behavioural, namiél and physical activity components,
for the prevention and treatment of paediatric ab€Sbruzzi et al., 2013). Eight studies
were treatment trials and the outcomes includedtveaicumference, BMI and BMI Z
score. The review showed that educational treatmésrtventions for at least 6 months
resulted in significant reduction in waist circumgece, BMI, BMI Z scores and diastolic

blood pressure.

El-Sabban and Badr (2011) tested the nutrition Kedge of slightly older group than our
sample (age 15 to 21 years 1,037 Kuwait Univeddiiigent) with regards to general
nutrition, nutrition-related health problems antfatient groups of nutrients. The scores
were poor, fair or good. The overall nutrition kredge of the sample was rated as fair.

One of our objectives in our study was to buildnugrition knowledge among the
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intervention group in an attempt to correct thadieih nutrition and health relationship

that is evident from the El-Sabban and Badr study.

6.4.5 Study strengths and limitations

The principal strengths of the present study wirehigh level evidence obtained, with
adherence to the CONSORT statement on conductegidting of RCT (Moher et al.,
2012); the fact that the trial was powered adedyatecontrast to a number of previous
trials in this area (Oude Luttikhuis et al., 200@gvelopment and testing of a potentially
generalisable intervention; completing a challeggidolescent obesity treatment RCT
(Warren et al., 2007) in the novel setting of af@iate.

At baseline, there were no significant differenbetveen the study groups in terms of
anthropometric measures, weight status, and bloeskpre (table 6.1). This suggests that
randomisation was successful in avoiding any dEameies between groups at baseline.

The present study also had a number of weakndsseger-term obesity treatment trials
are desirable, and a 6 month follow up is consdiéne minimum desirable in the most
recent Cochrane review of paediatric obesity treatrfRCT (Oude Luttikhuis et al., 2009).
An assessment of parent and adolescent perspectiibe treatment programme would
have been desirable in order to both understandutrent intervention better and to
inform future treatment interventions (Craig ef 2008, Stewart et al., 2008a, Murtagh et
al., 2006). The intervention was designed to modiétary, physical activity and sedentary
behaviours, however, and the measured outcoma®tlidclude an assessment of these
behavioural measures. We did not have the timaioram or equipment resource to make
that assessment, however, weight and adiposityuneatanges might give an indication
as to whether any such behavioural change tooleptaough they could not identify what

the behavioural changes were.

6.4.6 Study implications and suggestions for furtireresearch

This study addresses the need for serious effodsdress what seems to be the gap
between treatment interventions and families. Pphitsent-intervention interface needs
further evaluation to identify reasons behind adhee and attrition. Qualitative studies
should therefore be conducted in parallel withttresnt intervention studies to help with
quality control of the intervention tested and dietp shape future treatment policy.
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Future intervention trials in Kuwait might finduseful to focus treatment at other
population subgroups (e.g. younger or older paicis, or to tailor treatment to boys or to
girls) or in other settings (e.g. a hospital ora@lbased programme), but this was not
possible in the present study due to resourcedtimits. Moreover, future studies should
aim to assess behavioural changes in diet, phyaotzity and inactivity as part of the

study’s outcome.

6.5 Conclusions

The present study is the first reported interventar the treatment of adolescent obesity
in Kuwait. The study suggests that an adolesceatrrent trial is feasible, but the
intervention used seemed much less feasible anddaénefits in terms of clinically
relevant reductions in BMI or other weight statusasures. With the persistence of
adolescent obesity, more randomised controlletstobtreatment interventions should be
conducted in accordance with the high standardseoCONSORT statement with the

support of the Kuwaiti authorities, parents andost$
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7. General Discussion

The current thesis set out to examine the featsilaihd efficacy of an adolescent obesity
treatment intervention in Kuwait. It also soughetplore the health related quality of life
in obese adolescents and the prevalence of carthbole risk factors, and whether these
health related quality of life and cardiometaboisk factors would change after

completion of the treatment intervention.

There is general agreement in the literature tiexetis a lack of evidence from obesity
treatment trials of adolescents, especially froertbn-western world (Ho et al., 2012,
SIGN, 2010, Oude Luttikhuis et al., 2009, NICE, 2))&and more recent evidence suggests
that adolescents may be more resistant to obesaynent than children (Danielsson et al.,
2012). Danielsson and colleagues (2012) invesiigtie response of obese children and
adolescents to 3 years of behavioural treatmeatviention for obesity. From the 643
patients in their cohort, 20% of the adolescenthefage range 10 -13 years had what was
considered to be a clinically significant reductinorBMI Z score of> 0.5, while 58% of
children at the age range 6-9 had reduction in BEMtore of 0.5. Therefore, obese

adolescents might be a particularly challengingigrtm treat, even outside Kuwait.

Childhood is a vital period to deliver obesity peation strategies and possibly treatment
strategies for those who are already obese witnising, clinically meaningful reduction
in BMI Z score (Danielsson et al., 2012, Matson &aton, 2012, Baidal and Taveras,
2012). However, adolescent obesity treatment s @igcial to address in order to prevent
an upcoming generation of obese adults with matqumorbidities.

Paediatric obesity is a multifaceted public heplbblem which requires urget prevention
and treatment strategies (Avis et al., 2014). Effedreatment strategies are probably
population specific to some extent, and requiresting process to come up with the most

successful, population specific treatment optioei@hr and Wabitsch, 2011).

The original thesis plan, which aimed to explore fisasibility and efficacy of adolescent
obesity family-based treatment intervention on BMicore, health related quality of life

and cardiometabolic risk factors in Kuwait, starbein Glasgow with the agreement of
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the Higher Degree Committee of the University cd€gjow to conduct the treatment trial
in Kuwait for a 12 month period (Glasgow PhD degrpermit a maximum of 12 months
to be spent outside of Glasgow). The next stageestan Kuwait with the approval of the
Medical Research Committee of the Ministry of Heati conduct the trial in Kuwait with
the collection of baseline measurements that irdughthropometric, health related
quality of life assessment and blood samples, hadaollection of end of trial

measurements of the same parameters.

The original plan was cut short and the thesisgplaere modified to describe an obese
adolescent treatment intervention in Kuwait (NATTr€@atment manual chapter 3), the
results of the NATTO study in relation to primanytcome which was BMI Z score and
secondary outcomes which were percentage bodyléatd pressure and waist
circumference (chapter 6), health related qualitiyfe of a sample of obese Kuwaiti
adolescents compared to healthy weight peers anga@d to their parent-proxy reports
(chapter 4), and the prevalence of cardiometalviskcfactors in a sample of obese

Kuwaiti adolescents (chapter 5).

The modification of the original plan was mostlyedw the bureaucratic system in Kuwait
which hindred the gathering of end of trial assessnof cardiometabolic risk factors and
health related quality of life data, combined wiltle university limitation on the amount of
time which could be spent outside of Kuwait. Ougioal ethical approval included
baseline and end of trial assessment of primargooue (BMI Z score) and secondary
outcomes (percentage body fat, cardiometabolicfastors and health related quality of
life assessment). However, at the schools thatdgeparticipate in the study, school
principals refused to allow the author assessmigmardicipants heath related quality of
life by means of Peds QL 4.0 questionnaire dubécsthools’ time restraints and only
assessment of the participants weight, height éoablipressure was permitted at follow
up. University of Glasgow PhD regulations, as nabkdve, meant that the author only had
12 months in Kuwait for the trial conduct and coetjgn and starting a fresh process of
ethical approval was out of the question. The autvas faced also with refusal for end of
trial blood samples collection. The head of labamatiepartment approval was needed to
appoint the author a nurse and an equipped roomspelgfically asked for a new ethical
approval and a letter from the supervisor Profedetin Reilly addressed to him directly to
give permission to the author collecting end dfltblood samples. Sadly, the importance

of the research was not on the agenda discusskdheitschool principals or the head of
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the lab department and it didn’t matter that thigioal ethical approval was valid. From all
of the above, the author had to consider each stadgparate namely; health related
quality of life of obese adolescents in Kuwait (otea 4) (Boodai and Reilly, 2013),
prevalence of cardiometabolic risk factors and m&ia syndrome in obese Kuwaiti
adolescents (chapter 5) (Boodai et al., 2014aNatwnal Adolescent Treatment Trial for
Obesity in Kuwait (NATTO, chapter 6) (Boodai et, &014b).

This final chapter considers the main findingshef thesis studies, and highlights the
implications of these findings in adolescent olyetsgatment interventions in the future,
with particular emphasis on Kuwait and the Gultesalt also highlights the limitations of

the thesis studies and future directions to mirgntigse limitations.

7.1 Reaffirmation of the main thesis findings
Chapter 6 in this thesis discussed the resultsaindy based obesity treatment RCT for
Kuwaiti adolescents in terms of feasibility and soavidence of efficacy (Boodai et al.,
2014b). The power calculations were based on tH@T3Crial (Hughes et al., 2008).
Random school selection was not possible and ahigads who agreed to participate were
selected. Participants in the study were fairly bgemous in that all attended state schools
and all were Kuwaiti nationals. The chapter conetiithat performing RCT for the
treatment of adolescent obesity in Kuwait is felgsibhe feasibility was judged in terms
of collecting baseline and end of trial measuresmehprimary and secondary outcomes.
Efficacy of the treatment intervention was alsdaddsand the chapter showed that the
intervention had no effect on primary (BMI Z scoog)secondary outcomes (percentage
body fat, waist circumference, and blood pressureg. study was a wellconducted RCT,
which followed the CONSORT guidelines (Moher et 2012), and in all areas of
scientific research negative results should besghach importance as positive ones. The
intervention programme was intended to be reprdudeichigh intensity programme in
comparison to typical dietitic care within the pamng care system of Kuwait. Intensity of
the sessions had to be reduced due to participaetanpliance. The health system in
Kuwait is still lacking an integrated mutidiscipdiry service for the treatment of paediatric
obesity, in particular clinical psychologist seesc Therefore the typical dietitic approach
in treating paediatric obesity has no referendeetoaviour modification techniques applied
in the NATTO study. The need for more intensive Exmdjer treatment programmes may
well have the influence on the success of clinisahagement of paediatric obesity. In
the most recent systematic review and meta-anabysismprehensive behavioural
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interventions for treating paediatric obesity, #ughors concluded that using behavioural
techniques in improving dietary habits, physicdivty and sedentary behaviour could
reach an overall average reduction of 0.47 in BMkdre corresponding to a medium
effect size (Janicke et al., 2014). The lengthotibfv up in the selected studies ranged
from 10 to 24 months, where improvement in weighttomes were maintained provided
that greater session intensity and treatment duratere present (Janicke et al., 2014).
The degree of parents involvement had no effeat@ght changes of their offspring, but
their adherence to the behavioural techniques heat gffect on their offspring’s weight
outcome (Janicke et al., 2014). During the condf@ithe NATTO trial, the author had to
decrease the intensity of the treatment intervardige to participants’ lack of compliance
as described in chapter 6. Moreover, it was nosiptesto collect follow up data beyond 6
months due to time restraints in Kuwait as the ldigbegree Committee in the University
of Glasgow only allowed the author 12 months oéagsh. Preparation, recruitment and
baseline data collection started in September 2@08entioned in chapter 2. The start of
the NATTO study was in January of 2010 and thedestip session was in May 2010. The
2010 school year ended in June 2010, therefor@&tmdl measurements were carried out
in June 2010. The mentioned timeline was very Ingito the research team and is one of
the major limitations of the NATTO study.

An add on qualitative study is critical in assegsirhat the participants’ likes and dislikes
about the intervention and assessing their needls@port from outside the family with
their suggestions for how the intervention couldrbproved in the future. The impact of
cultural differences is very crucial, and intervens worked in one setting may not be as
effective elsewhere. Therefore, part of the stuelsigh should also include pre-trial
evaluation to let the participating subjects be pathe decision making of how to
implement the intervention in question, within thedence-base frame.

No measurement of in changes dietary intake/hal@tsundertaken. Such measurements
may have given a valuable insight into the typeshainges undertaken by the adolescents
and their families. It was also unfortunate thaadan physical and sedentary behaviours
was not included in the results. Dietary habits pihgsical activity levelvould have been
useful and which might have changed even in theraigsof major changes in

anthropometry.

Chapter 4 discussed the results of a comparisbeaith related quality of life between

obese Kuwaiti adolescents and healthy weight peetdetween obese Kuwaiti

adolescents and their parents’ perception of tieaith related quality of life (Boodai and
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Reilly, 2013). The assessment tool for HRQL wasRbads QL 4.0 questionnaire (Varni et
al., 2003). Decreased health related quality eftidis been considered the norm in obese
children and adolescents (Pulgaron, 2013, Ul-Ha.e2012, Al-Akour et al., 2012,
Hamzaid et al., 2011, Griffiths et al., 2010, Riakal., 2010, Varni et al., 2007, Hughes et
al., 2007), but in the study described in chaptégredHRQL of obese Kuwaiti participants
did not differ much from that of the healthy weiglgers except for the physical domain of
the Peds QL 4.0 questionnaire (Boodai and Reily,3}. This result could contribute to
the low attendance and compliance of participantiseaNATTO study, pointing to their
relatively undisrupted HRQL. This chapter givesoarious message to researchers and
health professionals that culture is an importanotdr in determining health effects of
obesity, particularly mental health and well beiagd international results from western

countries might not be applicable in Kuwait.

Finally, chapter 5 was based on baseline measutermotoardiometabolic risk factors in

80 obese Kuwaiti adolescents participating in NATT®e chapter also discussed the
prevalence of metabolic syndrome using the IDFtaedATP Il criteria (Zimmet et al.,
2007, Panel, 2001). Seventy seven out of the 88eoparticipants (96.3%) had at least one
cardiometabolic risk factor. AlImost a third of peippants had MS. The chapter pointed out
that if these results had been available for pperds in the NATTO trial, attendance

might had been better at the intervention sessassiming that concern over
cardiometabolic risk factors could be used to natéattendance. The chapter re-
emphasises the importance of finding a treatmeatvantion for adolescent obesity, since

multiple cardiometabolic risk factors increase tils& for later cardiometabolic disease.

7.2 Implications of thesis findings and future resarch suggestions

This thesis tried to explore the feasibility of doisting adolescent obesity treatment RCT
in Kuwait. The literature still lacks any evidenmiepaediatric obesity treatment
intervention trials from Kuwait and the Gulf regi@usaiger, 2012). Conducting an
obesity treatment RCT in Kuwait was feasible asnshim the present study, but only with
difficulty. Lack of resources, lack of support frahe Kuwaiti authorities, lack of time in
Kuwait, and lack of engagement with treatmentestricted our research plans. Our

findings emphasise the urgent need for local paediabesity treatment approaches.

If we or other researchers attempt to conduct aTlN@ 2’ adolescent obesity treatment

trial in the future, an alternative approach isuiegd, a more ‘bottom-up’ approach
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following the recommendations in the UK MRC stateinan the development and
evaluation of complex interventions, which was jsh®d only after the NATTO study
was conceived in 2007/2008 (Craig et al., 2008)s Would include a pilot study before
the conduction of the RCT. An exploratory trialnglicated by the UK MRC Framework

in order to check for the feasibility of the intention tested within the context in which
the intervention is being undertaken.A qualitativen of the study which attempts to
understand adolescent and parent perspective$o arse this understanding to design a
more acceptable, family tailored treatment protpant to identify the key barriers in
changing their dietary and physical activity hakitsl in engaging more with the treatment
(Craig et al., 2008). The fact that there was atisgtcally significant difference between
the groups in reduction of BMI Z score would suddkat the intervention group still
required to make further lifestyle changéss possible that in the intervention programme
employed in the present study there were too mamyaoncepts and strategies
implemented compared to the standard treatmdet traffic light diet scheme was used
and a variety of behavioural change techniques eemgoyed. All of these were a
substantial change from the typical dietetic crerefore make comparison of differences
complex.

More money, support and manpower will also be adddr future research of this kind-
the data collection phase of the present studyswpported by the resources of the author
and a small bench fee to meet study running cbstlw up in future treatment RCT
should ideally be as long as possible and nothess12 months from baseline. Another
possible scenario is to conduct future ‘NATTO 25rhools rather than primary care
clinics. Schools hold great promise in deliverirgptment intervention with potential
success (Almas et al., 2013, Sahota et al., 20€i@)gh in the present study some
problems in dealing with schools in Kuwait haverbaeted.

Individual-level theories, community-level theori@gerpersonal communication,
printed materials, interactive computer technolsgad media campaigns these represent
but a few of the tools available for the healthfpssionals for designing, implementing,
and evaluating health behavior change prograiyscally, a problem affecting a
particular population has been identified, andhéealth professional must do something to
fix the problem, whether it is high rates of obgsinong children and adolescents in a
community or inappropriate use of emergency departeifor nonurgent care. If the
NATTO study being done again, the use of the hgatlgramme planning which is a
model for cost-benefit evaluation framework prombbg Green and Kreuter, would be
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helpful in the study design. It involved the prases of health problem diagnosis, careful
planning and continuous evaluation of the intermenproposed to hopefully create a
successful intervention (Crosby and Noar, 2011e6Gend Kreuter, 2005). At planning
phase, researchers should expand their undersgpafiihe community in which they are
working by conducting multiple data collection adies that involve observations,
surveys, focus groups with members of the commuamty concept mapping. Concept
mapping is the term used to allow participantsdpnagate a large number of ideas that are
then subjected to quantitative analysis. Final exguent is reached on the concept maps
that best reflect the participants’ views. The secphase involves the essessment of the
problem at hand using national datasets, whichuwdit are readily available from the
KNSS mentioned in chapter 1. This phase also irestiie behavioural assessment at
three key levels. The first one concerns the intdial’s behaviour contributing to the
health problem, the second level concerns the hetiagof others who can directly affect
the behaviour of the individual with the healthlpeon, and the third level is the action of
decision makers whose decisions affect the sociphgsical environment that influences
the individuals with the health problem. After seieg the relevant behavioral and
environmental factors for the intervention,selattid behavioural modification techniques
should be in place to initiate the interventionigesd. After implementing the
intervention, a plan for data collection shouldibelace for process evaluation, and the

intervention outcomes (Green and Kreuter, 2005).

The application of the health programme planninglehand the UK MRC framework
would have been more reliable in designing the NATiial, and helped in exploring the
reasons behind lack of family engagement in therveintion , and participants suggestions
for how the intervention could be improved in théufe.

It is also possible that health care professiolaals the knowledge necessary to address
paediatric obesity and treat it (Findholt et ab13), therefore, further research is needed to
examine the foundations of the health care systeived in dealing with obese

paediatric population in terms of assessment,naterutrition knowledge, and
management. Parents and health professionals oésdaducated that childhood obesity

Is associated with medical comorbidities and issnwiply a social or cosmetic concern

(van Emmerik et al., 2012, Reilly and Kelly, 2011).
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Currently, there is no clear assessment of behawmdlification techniques that are most
effective in the treatment of paediatric obesityafth et al., 2013). Martin and
colleagues(2013) assessed studies that have usadda change techniques to promote
healthy eating and increase physical activity f@egbatric obesity prevention and
treatment. The effectiveness of interventions abpbly being opposed by the inclusion of
BCTs that are ineffective in achieving clinicallyeemingful reductions in BMI, and this
may explain why such interventions fare so poarlgchieving (and maintaining) larger
reductions in BMI over time. Potentially effectilsehaviour modification techniques were
identified, however, more research is needed totifyetargeted treatment interventions
(Martin et al., 2013)ldentifying the active components of interventi@an®ing to manage
obesity in adolescents is very crucial and diffefesm those used in the treatment of
obesity in children. Possibly with ‘NATTO 2, apghtion of these potentially effective
behaviour change techniques could result in begatment outcomes.

The health related quality of life study in chapterould be expanded in the future to
involve more participants, with the involvementpoivate as well as public schools.
Another future approach might be to use a disepseisc QoL instrument, rather than a
generic instrument, since disease specific instrusmight reveal small QoL deficits not
revealed by generic instruments. For example,rtigatt of Weight on Quality of Life
(IWQOL-Kids) questionnaire is a new disease spewiilid and reliable tool used to
assess weight-related quality of life of obese estm#nts (Modi and Zeller, 2011). In
future, the IWQOL-Kids questionnaire could be ttatesd to Arabic and used to assess
weight related quality of life in obese Kuwaiti delscents. It is designed to be used by
adolescents, contains 27 items with each item egith the phrase ‘because of my
weight ..”, and is sensitive to differences betweearweight and obese groups, and

between clinical and community samples (Modi anlieze?011).

For further research in the assessment cardiometatsi factors in obese Kuwaiti
adolescents, it would be of great value if reshdtsvailable at the preparatory stage of
treatment RCT before group allocation, as theséntgpvide a form of ‘wake up call’ for
families participating in the trial. Attendancehlaith control and intervention groups could
possibly be encouraged and retainability improwédreover, having baseline and end of
trial assessment of cardiometabolic risk factodsadinical value to the assessment of the

efficacy of the tested intervention.
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To sum up, we still have some way to go in undediteg the environmental, cultural and
other influences on the development of obesityhitdeen and adolescents, and developing
effective interventions that change obesity relddeldaviours. If we continue the

preventive and treatment research in parallel,sactloe biological, behavioural and
environmental disciplines, then we will make snaalhnges, which taken together, will

lead to social and societal change that will opliyn@sult in a reversal of the obesity

epidemic in the coming decades.
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WELCOME.......
Dear parents and children;

Firstly 1 would like to welcome you all into the$i childhood obesity treatment trial to be condddn
Kuwait. It is also my pleasure to thank you for yealued participation in this trial that if provéa be a
success, hopefully will be the first step into proehg guidelines towards proper management of
childhood obesity. If however the results are mmoeiraging; this will mark our next step into findi
other useful tools to tackle childhood obesity imit.

Background:

Childhood and adolescence obesity in Kuwait isligarescalating levels. It has detrimental effects
child’s physical and psychological health. Unfortely, there is no consensus on the most apprepriat
treatment method. Evidence is urgently needed teecap with population specific and effective
treatment programmes. This study examines thetedfegroup therapy programme in treating obesity in
a cohort of 10 to 14 year old adolescents. Weexdimine the effects of treatment on weight, bodgsna
index, psychological health and cardiovascularatisaisk factors.
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Information about the study:

The research is conducted by Dr Shurooq Boodaiediddl Registrar in Central Nutrition Clinic Food
and Nutrition Administration, Ministry of Healthh8 is currently a PhD student at University of
Glasgow, UK. The research is basically the pivdt@fresearch degree and is taking place under
supervision of Professor John Joseph Reilly-Unityes Glasgow.

As stated in the informed consent form, participain this study is completely optional with no
obligatory effects taking place at any point durihg trial.

The trial outline has been reviewed and approvethéyethical Committee for Medical Research-
Ministry of Health-Kuwait.

Mapping the study:

After recruiting the appropriate number of adolegésénto the study, a computer generated programme
will divide the cohort into two groups; the intent®n group who will receive the hypothesized group
therapy, and the control group who will receive wedcome pack and will be given an appointmenhat t
end of trial for end of trial assessment. Theré mglequal chance of enrollment into either grdigthis
point both groups and parents will be asked to answmini quality of life questionnaire.

Before group assignment, there will be given arcagment to attend the first one to one intervieithw
the researcher. Here, a thorough medical histodyexamination will take place and blood sample$ wil
be collected. Weight and height will be measuredi @ntted on percentile charts.

The treatment sessions for the intervention groiligake place thereafter in a lecture hall of Aika’a
polyclinic. They will be held every month for a pet of 6 months. Each session will run for 60 mesut
and another 15 minutes will be assigned for questiRefreshments will be served at the end of each
session.

At the sixth month all groups will be an end oétnieassessment of weight, height and anotherf set o
blood samples. Also, a mini quality of life questiaire will be distributed.

Analysis of results and comparison of inter andairgiroup findings will take place in University of
Glasgow.
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The National Adolescence Treatment Trial for Obesit

NATTO 2009-2010

s )8
Informed consent
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STATE OF KUWAIT
MINISTRY OF HEALTH

é.

o gt Bt 92
i_anll d,lj

Reference > > (1172 AT EY 7 ol =N

pate &) Zlof e P AR ¢ i

o final 513 3mm) iy [l

corday g Ank Aual

Rl a1 g el
[PRRTRPEORE Ly RIS PR
sl dadda ol A o) gSSaY A gra
CSBU B Agamal) g Askll Spal B! Aatlal At ol Akl o
pdiall Caa ) Sa€ gl Yo o ATV Sall A Sl ((¥e 08 ) a0 Lesladaly
Cad paadla daals fidad L6 o) sl A g 2a g dene cilalllae (Gl 02 0

Y-

Kuwait Childhood Obesity Treatment Trial
A VE=Y A eadl Al pall oyl B JUEY A e ARk Jga Al )
CF bl pday (A (b 08 aladay) g AuRal Bl B clibay Zaddl
Jamdally ¢ pmll Aty B 6100 5 Atally agilile (e dad jally (dl gadiiall JBEY
S eyl e S Gy e Jpemaldl s BMI peadl A58 ity jeaddl ki
v sl Bk oo
Ol sadiall Gamy cpa ( Sml ) a2 dde Wi ( Peds QI ) oladed ga iyl 453 )
Tl jally ABagioall Alall ) LA Cholay jeed Vg Sml A e 380 Aul
Saaiall A glaally [sala daala ) adll clie Jlo ) Sl padabg ( Jibs Yoo
sAgthall Ay pdall apadl gl aY

Cables : HEALTH KUWAIT N =
Admin. Financial Affairs  Msdical Stores o g e
P.O.Box: & 1518 22575 sk e

E-Mail : health @ moh. gov. kw Ty il N

Zip Code : 13001

o L

v .
Vel G pa gl el

7540 HA 0009622

181



g e o AL, a5 e Ead) g1 o Al Alp Ul nd s
B sl all 5l Al g o Jpaaly Gl ) £ 4190 s g cleginal
CnS il il e ik ) SaSED A o Informed Consent Adawd
Sml ) add (oo pfiiss 28] o A6 sal oltis y AR AR pa B (e LaS A il

T gl gl sl pdey Rl 3407 g AN il Sl o A8 gal g ( Al g0
dlallall de panall Jilaa 8 oo g fc all 58 65 g Baaaall Jlladl) (NS 4 0L
o s al ENL plaally Al ol Z2ald) cages 85 ) Control group

Bl A8 pay g alad) g Agdcll 5l Al Sildlay ady audl fe8d 7 e
Gas—aill ¢l nY SNz A1 sl clie Bl cradads L alabifly 820 51 5 s
¢ gt Aaalan 4 i)

et il i 3o baall JuS ) [l Alliia o A6 sal £OY) Sy o3
ot 5 13 gt (el (Bidill Ble] e g ) dSald) daga Lt Sl Akl
i1 de pimpal bl gl TiEg | DU £ 8 ad Slie Jlug) SR Ankl o pnaa
cdghl) GRS (oY 81 Jead ass pe AN |ig AaSall el ¥ g

eipl Yl (68 | oy | sl
Ac
- - - _\_‘-‘-"\1. gll’-' I II I II .r]'
St Adadll | ed LA S RISl
doauall g dodall & gad) s
Ll by £

2l 52 | e —
e PR ¥
- e =

Cables : HEALTH KUWAIT

Admin. Financial Affairs Medical Stores R e _
P.O. Box : 5 1519 29575 e I | Blied

E-Mail : health @ moh. gov. kw TXa¥a 1814 L]

_1:_14'_’._'1.]:1_)_1:_1_‘_:1)_'

i Dol e
Zip Code : 13001 LR IR T TS L PP WL B |

7540 HA 0009622

182



p aLpHA Ml

Translation Center ﬂLPHFl

State of Kuwait
Ministry of Health

Date : 12.2.2009
Ref. : MPH/112
Mr. Under Secretary

Subject : Helping the researcher : Dr. Shuroog Abdullateef Boodai
PhD. Scholarship from Faculty of Medicine — University of Glasgow

This 1s to inform you that the Permanent Committee for Coordination of
the Medical & Health Researches has discussed in its fourth meeting
(42009) on Sunday 1.2.2009 the Research Protocol submitted by Dr
Shurooq Abdullateef Mohammad Boodai , PhD Scholar from Faculty of
Medieine / University of Glasgow under the title :

Kuwait Childhood Obesity Treatment Trial

The Research will be conducted at the Nutrition Clinics. Food and
Nutrition Administration. through extracting the details about the
children covered in the study from their school files. perform physical
examination for weight, height and waist circumference. in addition to
BMI. and some details to be taken from the Parents.

The Arabic version of the (Peds QL) and blood sample (5 ml) from the
children covered by the study in addition to another sample (5 ml) after 6
months at the Nutrition Clinics (the targeted sample 200 children) . The
research includes sending the blood samples to University of Glasgow /
UK for performing the required Lab. tests.

The Committee recommends the agreement on the research but the
researcher should preserve full secrecy of the details of the targeted
sample and not to disclose any mformation out of the research scope and
should obtain the informed consent from the parent of each child covered

| 7 ’._ '-;j;. = -‘
. TYEVTIA-A: uSLag (gl - Jo¥l 59l - Al Ao - AN (g (JilBa - 8S Hliatl (3o /
Souk Al-Mubarakiya - Opp. Gold Market - Bahita Complex - First Floor - Tel. & Fax : 22426809
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ALPHA

Translation Center ﬂ L P H ﬂ

by the study. The declaration also includes the agreement of the child.
and the agreement to take two blood samples (5 ml for each sample) and
the sending of the samples abroad.

The Researcher should promise not to perform any other additional lab
tests, other than those of the study, and to prepare a separate mformed
consent for the Control Group. (The researcher promised to observe the
above obligations before the Committee).

And as the research is conducted at the Nutrition Clinics, with the
approval of the Head of Food & Nutrition Department, 1t also mcludes
sending the blood samples abraod for lab tests at University of Glasgow.

Kindly, consider the above and approve the addressing of the Assistant
Under Secretary for Allied Medical Services to facilitate the task of the
researcher (observing the previous coordination with the department of
Medical Labs before sending the blood samples abraod) according to the
prescribed conditions and procedures. The Mimistry in this respect shall
not bear any additional Costs.

Best regards

(Signed)

D. Ali Yousef AL-Seif

Assistant Under secretary of Public Health

Head of the Permanent Committee of Medical Researches

\ TY&Y'\A-‘\:u.uS\égQM—d‘gyl)g..ﬁl—Mw—g&ﬂl&y@m-@j)Wl@}m /
Souk Al-Mubarakiya - Opp. Gold Market - Bahita Complex - First Floor - Tel. & Fax : 22426809
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The National Adolescence Treatment Trial for Obesit-Kuwait
(NATTO)
University of Glasgow
2009-2010
Anthropometry
Quality of life questtionnaire

Quiality of life questionnaire
Jals e [ Jals[] ALY /o)

Jals &1 Jals[] :a¥) /)
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Session One

The Treatment sessions aiding material
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Session Five

This session was a practical involving healthy &maeking.
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Appendix B

Normal Distribution curve for physical score in B&glL 4.0

Frequency

Histogram
(response is Physical score)

40

30+

20

10+

-50

T T T
-40 -30 -20 -10 0 10
Residual
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Normal Distribution curve for psychosocial scoréPieds QL 4.0

Frequency

Histogram
(response is Psychosocial score)
35
30+ |
25
20+
15+
10
5_
0 1 T T T I_ T T T
-75 -60 -45 -30 -15 15
Residual

Normal distribution curve for total score in Peds Q0

Frequency

Histogram

(response is Total score)

100

80
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T T
-30 -15
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15
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Appendix C

The Nutrition Clinic for baseline measurements.
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Appendix D

PedsQL™ Administration Guidelines’™

The following guidelines are intended for use byividuals trained in the administration of standzed
questionnaires. The PedsQL™ administrator is atuigideveloping rapport with the respondents,
emphasizing the importance of the questionnairgress$ing concerns, and ensuring that the PedsQL™ is
completed accurately and confidentially.

General Protocol

1.

2.

Create a procedure for assigning identification bera that will allow for parent/child

comparisons as well as comparisons of baselineyfellp data.

If feasible, the PedsQL™¥hould be completeldeforethe respondents complete any other health data
forms andbeforethey see their physician or healthcare provider.

The parent/child should first complete the PedsQGé&heric Core Scales and then complete any
additional PedsQL™odule.

Parents, Children (8-12) and Teens (13-18) mayasktiinister the PedsQL™ after introductory
instructions from the administrator. If the adrsinator determines that the child or teen is unable
self-administer the PedsQL (e.g., due to illness, fatigue, reading difficedf), the PedsQL should

be read aloud to the child or teen. For the YoGhdd (5-7), the PedsQL™ should be administered
by reading the instructions and each item to thengachild word for word. At the beginning of each
subscale repeat the recall interval instructiom® (month or 7 days) to remind the young child to
respond only for that specific recall interval. e.ibe separate page with the three faces response
choices to help the young child understand hownswar. When reading items aloud to a child,
intonation should be kept neutral to avoid suggesdin answer.

If a child has difficulty understanding the age-agpiate PedsQL , the preceding age group version
may be administered to the child (e.g., administethe Young Child (5-7) Self-Report version with
the three faces response choices to an 8 year dllever, if a child presents with severe cogaitiv
impairments (as determined by the administratbg,RedsQL may not be appropriate for that
child. In such cases, only the Parent-Proxy Regfwotld be administered to the child’s parent.

The parent and child must complete the questioasimdependentlyf one another. Discourage the
parent, child, or other family members from coriggltwith one another during the completion of the
questionnaire. Let them know that they can fes to discuss their answers following completion of
the questionnaires, but that it is important tolgeth the parent’s and the childrslividual
perspectives. If you are administering the questire to the child, the child should be facing pwa
from the parent.

If the child or parent has a question about whatean means or how they should answer it, do not
interpret the question for them. Repeat the itetiém verbatim. Ask them to answer the item
according to whathey think the question meani they have trouble deciding on an answer, ask
them to choose the response that comes closesitthiey feel. The child and/or the parent has the
option of not answering a question if they trulyred understand the question.

If a parent/child asks you to interpret the respansgell her/him that you are not trained

to interpret or provide a score for the answergmivif the PedsQL™ is being used for a clinical
study, let the parent/child know that their answeitsbe combined with other participants’ answers
and analyzed as a group rather than as individisplandents.

Document all reasons for refusals and non-detops of the PedsQL™.
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Administering the PedsQL™

1. The following scripts have been developed as agyigdntroduce the PedsQL™ to the child and
his/her parent(s). Modify the language to a stiyéd is most appropriate for you and the respondent

For the child:

The PedsQL™ asks you questions about how youridelhat you think about your health. Itis
not a test, and there are no right or wrong answedtsakes about 5 minutes to complete. If you
have any questions, please let me know.

For the parent:

The PedsQL™ is a questionnaire that assesses hesdtted quality of life in children and
adolescents. It contains questions about youd&hphysical, emotional, social, and school
functioningin the past one month (or for the Acute versignn the past 7 days).

The PedsQL™ is brief and typically takes less thaminutes to complete. It is not a test, and
there are no right or wrong answers. Please b@garead the instructions carefully and choose
the response that is the closest to how you teel fPlease do not compare your answers with
your child's responses. We are interested in ymat your child’sndividual perspectives.
However, feel free to discuss the questionnairk your childafter you have both completed it
and returned it to me. If you have any questipiease let me know.

2. Provide the respondent with a pen or pencil analid writing surface. If a table is not availablkee
participant should be provided with an item such apboard. Remain nearby should questions or
concerns arise.

3. When the parent/child returns the PedsQL™, loakér and check to see that all answers have been
completed. Verify that no item has more than @sponse. If any responses are incomplete,
illegible, or there are multiple responses fortemi, please ask the parent or child to indicate the
response.

4. Ask the participants if they had any difficultiesnepleting the questionnaire or if they have anyenoth
comments regarding the questionnaire. Documentrapgrtant feedback.

5. Thank the parent and child for taking the timedamgplete the questionnaire. If the study design
involves following up with these respondents, ketrh know that they may be asked to complete the
PedsQL™ again at another time. Indicate when tlagyexpect to be contacted again if known.

Christelle Berne
Mapi Research Institute
27, rue de la Villette
69003 Lyon
France
Tel:+33 (0) 472 13 66 67
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Appendix E

Published papers

Boodai and Reilly BMC Pediatrics 2013, 13:105
http://www.biomedcentral.com/1471-2431/13/105

BMC
Pediatrics

Health related quality of life of obese adolescents

in Kuwait

Shuroog A Boodai'™ and John J Reilly”

Abstract

(n=500) and parent-proxy reports (n=374).

Background: Obesity impairs health related quality of life (HRQL) in adolescents, but most evidence in this area has
mostly come from western societies. We wanted to test the hypothesis that obesity impairs HRQL in Kuwaiti
adolescents, and to test for differences in HROL assessed by self-report and parent-proxy report.

Methods: In 500 Kuwaiti 10-14 year olds HRQL was assessed using the Peds QL™ with both adolescent self-reports

Results: Obesity was not significantly associated with HRQL in regression analysis. In a paired comparison of 98 pairs
of obese adolescents vs. 98 healthy weight peers, impairment of HRQL reached significance only for physical score
(95% Cl=-15, -9.4), not for psychosocial score or total score. In a paired comparison of parent-proxy vs. self-reports for
the obese adolescents, total score (95% Cl = —4.9, -109), physical score (95% Cl = -3 .2, -11.0), and psychosocial score
(95% Cl=—-4.2, -10.8) were all significantly lower in the parent reports.

Conclusions: Obesity is not associated with marked impairment of HRQL in adolescents in Kuwait, in contrast to
studies in western societies. This may reflect cultural differences in attitudes towards obesity.

Keywords: Obesity, Adolescent, Health-related quality of life

Background

It is now well established, from systematic review and
meta-analysis, that obesity impairs health-related quality
of life (HRQL) of children and adolescents from western
societies [1,2]. There is much less evidence on the extent
to which obesity might impair HRQL in adolescents
from non-western societies [3-7], but obesity-associated
impairment of HRQL has emerged in children, adoles-
cents, and young adults in Malaysia, Taiwan, and
Lebanon [3,5-7].

It has been suggested that the impact of child or
adolescent obesity on HRQL is influenced by culture [3],
but since the evidence base on impairment of HRQL in
adolescents is still very limited in geographical scope the
hypothesis that culture influences the obesity associated
impairment of child or adolescent HRQL has not been
tested. For example, it is not clear whether obesity
impairs the HRQL of adolescents in the Arabian Gulf
States. Deficits in HRQL may drive healthcare utilization

* Correspondence: sboodal.1@research.glaac.uk

"University of Glasgow College of Medical, Veterinary, and Life Sciences,
Yorkhill Hospitals, Glasgow G3 85J, Scotland

Full list of author information is available at the end of the article

by creating a demand for obesity treatment [8-10], and
understanding the extent of these deficits in non-western
societies is important. One complication is differences
in perceptions of HRQL between adolescents and their
parents [2,3,10]. The literature suggests that the older
the child, the larger the level of disagreement between
the self-report and proxy-report of HRQL [11,12]. A
full understanding of the impact of obesity on HRQL
therefore requires that both the parent proxy-reported
and adolescent- reported HRQL are considered [11-17].

The primary purpose of the present study was there-
fore to test the hypothesis that obesity is associated with
impaired HRQL in Kuwaiti adolescents, as in western
societies. A secondary aim was to test whether HRQL
differed between self-reports and parent-proxy reports
for the obese adolescents.

Methods

Measurement of HROL

The Pediatric Quality of Life Inventory (PedsQL™ 4.0,
MAPI Research Institute, Lyon, France) was used in the
present study, with the Arabic Generic Version. The

@ 2013 Boodai and Reilly; licensee BioMed Central Ltd, This is an Open Access article distributed under the terms of the

() Biomed Central Creative Commons Attribution License (http//creativecommons.org/licenses/by/20), which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited
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PedsQL™ is a generic HRQL questionnaire that has both
self- and parent-proxy report forms [16]. The forms are
available in age-appropriate versions (5-7 years, 8-12
vears and 13-18 years), and we used the version appro-
priate to the age of each study participant in the present
study. The PedsQL™ 4.0 is well-established, has been
used most commonly in studies of child and adolescent
obesity [2], and is a valid and reliable tool which is
responsive to clinical change over time [16,17]. The Arabic
Generic version of the PedsQL™ used in the present study
is valid and reliable, e.g. with internal consistency for the
different scales of 0.88-0.92 [18].

The PedsQQL™ measures a multidimensional construct
that includes 23 items consisting of physical, emotional,
social and school performance domains from which a total
score, psychosocial score (composite of the emotional
function, social function, and school function domains),
and physical score are derived. Items are linearly trans-
formed to a 0 to 100 scale, so that the higher the score,
the better the HRQJL.

Study participants

The sample was recruited from public (state) schools in
Kuwait city, the capital of Kuwait. The original intention
was to recruit adolescents from a random sample of
public schools, but this proved not to be possible due to
limited consent to participate from school head teachers.
The Ministry of Education granted approval to the
research team to invite all 80 intermediate schools in
Kuwait City to participate in the study. Kuwait City has
41 male public intermediate schools and 39 female
public intermediate schools. Only 10/80 intermediate
school head teachers responded, from 3 girls schools
and 7 boys schools, and of these 10, permission to conduct
the study at school was granted by only three schools; two
male and one female school. Participants and their families
provided informed written consent. The PedsQL™4.0
Arabic version was completed independently by the ado-
lescents at school and by their parents at home. The study
was approved by the Medical Research Committee of
the Ministry of Health and the Ethical Committee of
the Ministry of Education in Kuwait.

Study participants were included if within the eligible
age range (within grades 5-9, the grade range for inter-
mediate schools, age 10 to 14y), and were either obese
or healthy weight as defined below. Overweight pupils
were excluded from the study sample in order to provide
a marked contrast in weight status between the two
groups of interest, and to minimize the impact of any
mis-classification arising from use of the body mass
index. Other exclusions were based on a brief medical
history/checklist aimed at including only apparently
healthy adolescents, and excluding participants with

Page 2 of 5

serious chronic or acute illness which might affect their
HRQL.

Assessment of weight status and formation of
obese-healthy weight matched pairs

From the three schools which agreed to participate,
screening of weight status to determine eligibility was
carried out in a total of 1042 pupils (542 boys, 500 girls).
Pupils were categorised into healthy weight, overweight,
and obese groups relative to reference data from the US
CDC 2000 [19]. Obesity was defined as BMI > 95™ centile,
overweight as BMI of > 85™ centile and <95" centile,
healthy weight was defined as BMI = 3" centile and < 85"
centile. The US BMI reference data were used in the
present study because the absolute BMI values at standard
Kuwaiti centiles are extremely high [20], as the Kuwaiti
BMI reference was constructed after the obesity epidemic
had affected Kuwait [21]. The total number of pupils who
did not fulfill the inclusion criteria and/or did not consent
was 542, 224 males and 318 females, leaving 500 eligible
consenting participants, 318 boys and 182 girls.

A pre-planned paired analysis of HRQL between obese
and healthy weight participants, with pair matching for
same sex, same school, same school year, and same
ethnic group (all participants were Kuwaiti nationals)
yielded 98 pairs with 57 paired comparisons in boys and
41 paired comparisons in girls.

Statistical analysis

All statistical analyses were performed using Minitab
16.0. Data were checked for normality by descriptive
statistics and histograms with normal distribution curves.
Both the descriptive data, and differences between groups
(e.g. between self versus parent reports) were non-
normally distributed and so non-parametric statistical
tests were used. For the whole sample self-reports, the
skewness and kurtosis values for the physical score
were —1.10 and 1.70 , for the psychosocial score these
were —1.42 and 2.48 and for the total score they were —1.14
and 1.07 , respectively. For the parent-proxy reports,
skewness and kurtosis values for the total score were —0.49
and -0.66, for the psychosocial score -0.44 and -0.51,
and for the physical score were -0.84 and -0.30,
respectively.

In order to test whether obesity was associated with
impaired HRQL two statistical approaches were taken.
First, multiple regression was used with HRQL (total
score, physical score, and psychosocial score) as the
outcome and age, gender, and weight status as the
explanatory variables. Second, paired comparisons were
undertaken between obese versus healthy weight study
participants. Wilcoxon signed-rank tests were used to
determine the significance of differences in the paired
scores between the obese and the healthy weight groups.
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We also used Wilcoxon signed-rank tests to determine
the significance of any difference in scores between
adolescent self-reports and parent-proxy reports in the
obese group.

Results

Sample characteristics

The final study sample consisted of 500 adolescents, 224
obese and 276 healthy weight, 318 boys (63.6%) and 182
girls (36.4%), median age 12.3y. Of the 500 adolescent
participants self- reports were available from all 500, but
parent-proxy reports were available from 162 of the
obese group and 212 from the healthy-weight group.
Characteristics of study participants are summarized in
Table 1.

Test of the hypothesis that HRQL is impaired in the obese
group: multiple regression analysis

Of the potential explanatory variables of age, gender, and
weight status, only gender had a significant influence on
adolescent self-reported HRQL (n=500; significantly
lower total score in girls than boys, p =0.02). In parent-
proxy reports, age (lower in older than younger partici-
pants, p<0.01) and gender (lower in girls than boys
p<0.01) had a significant impact on total score. There
was no evidence that obesity was associated with
impaired HRQL (total score, physical score, psychosocial
score) in the regression analyses.

Test of the hypothesis that HRQL is impaired in the obese
group: paired comparisons of obese versus healthy weight
participant

Demographic information Formal matched pairs were
selected from the obese and healthy weight groups (n =98

Table 1 Characteristics of study participants, median (IQR)
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pairs). Median (IQR) ages of the healthy weight and obese
groups were both 124 (2.1). Median (IQR) BMI Z scores
were 0.1 (1.1) for the healthy weight group and 2.1 (0.4)
for the obese group.

Self-reports Summary data are shown in Table 2. There
was no significant difference in the total score between
groups (n =98 pairs), but the physical score for the
healthy weight group was significantly higher than in the
obese group.

Parent-proxy reports As shown in Table 2, there were
no significant differences in the paired comparisons of
parent-proxy reports between the obese group and
healthy weight group.

Differences between self-reports and parent-proxy reports
for the obese adolescents

There were 162 obese adolescents for the paired com-
parisons between self-reports and parent-proxy reports
(median age = 12.4y, IQR =2.1). Parent-proxy reports
were significantly lower than self-reports for physical
score (95% CI =32, 11.0), psychosocial score (95% CI=
4.2, 10.8), and total score (95% CI = 4.9, 10.9).

Discussion

The primary aim of the present study was to test
whether the impairment of ‘total’ HRQL associated with
obesity from western samples, as measured by the
PedsQL™, [1,2] was present in a community sample of
adolescents from Kuwait. The results do not suggest
that obesity impairs total HRQL markedly in Kuwaiti
adolescents, in contrast to findings from western samples
[1,2] and some non-western samples [3-7].

Variable Healthy weight group Obese group
Boys Girls Total Boys Girls Total

n=176 n=100 n=276 n=142 n=82 n=224

Age 123 (22) 12.2 (23) 123 (22) 126 (1.8) 124 (2.1) 124 (20)

BMI (kg/m’) 180 (29 18.2 (29) 181 (3.0) 287 (68) 293 (4.9) 288 (55
BMI Z score 00(1.2) 0.1 (1.0 0.1 (1) 21 (04) 201(04) 21 (04)

HROL Self-report

Physical score 969 (15.6) 875 (18.7) 93.7 (188) 906 (21.9) 813 (289) 875 (25.0)
Psychosocial score 90,0 (21.6) 867 (234) 883 (200) 875(184) 825 (21.6) 850 (183)
Total score 924 (19.5) 864 (206) 89,1 (203) 280 (184) 793 21.2) 848 (21.2)
HRQL Parent-proxy report n=125 n=287 n=212 n=91 n=71 n=162
Physical score 906 (25.0) 750 (43.7) 87.5 (344) 844 (313) 813 438 829 (344)
Psychosocial score 78.3 (25.0) 700 (284) 76.7 (26.7) 76.7 (20.0) 800 (25.9) 76.7 (25.0)
Total score 826 (223) 696 (31.6) 793 (293) 76.1(21.7) 81.5 (293) 783 (253)
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Table 2 Paired comparisons of Health Related Quality of
Life (HRQL) for the healthy weight group vs. obese
group, median (IQR)

Healthy weight Obese  95%Cl  P-value

group group
Variable n=98 n=98
Self-report Median (IQR) Median
(IQR)
Physical score 906 (18.7) 875(312) 15,94 0.007
Psychosocial B83(183) 850 (204) -16,75 0224
score
Total score B8O (17.7) 848 (25.0) —05,7.1 0.087
Parent-proxy
report
Physical score 86.0 (406) 813(313) 47,63 0756
Psychosocial 76.7 (25.0) 767 (283) 34,58 0773
score
Total score 79.3(315) 788 (245 -28,60 0550

Median (IQR) ages of healthy weight and obese groups were both 12.4y (2.1).
Median (IQR) BMI Z scores were 0.1 (1.1) for the healthy weight group, and 2.1
(0.4) for the obese group.

The present study did (ind evidence of a deficit in the
physical health domain of HRQL , but not for the psy-
chosocial health domain It is possible that the physical
health effects of adolescent obesity might be more uni-
versal than psychosocial effects, Psychosocial effects of
obesity might be more sensitive to cultural differences,
e.g. in the perception of obesity. The apparent lack of
impact of obesity on the psychosocial domain of HRQL
in the present study might reflect cultural differences in
the perception of obesity between Kuwait and western
societies, but further research would be required to
confirm this. The community-based nature of the sam-
ple might also have reduced any potential HRQL deficits
associated with obesity. It is possible that HRQL is more
greatly impaired in clinic based, treatment-seeking
samples [5,6,8,9].

Recent systematic reviews have noted that almost all
of the evidence reviewed has been from western coun-
tries [1,2]. Very recently, some evidence has begun to
emerge from non-western societies [3-7] and this has
generally supported the hypothesis that child or adoles-
cent obesity is also associated with reduced HRQL in
non-western cultures. The most relevant comparison to
the present study is from studies using the PedsQL™ in
Arab countries, but such studies are very scarce. Fazah
et al. [7], in a community sample of Lebanese 14-18 year
olds found that obesity was associated with HRQL
impairment, but only in females not males. In contrast,
most of the evidence from western societies, as summa-
rized in a recent systematic review [2], suggests that
obesity-associated impairment of HRQL applies to both
sexes.
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We are aware of only one previous study of HRQL in
adolescents and young adults in Kuwait: Al-Fayez and
Ohaeri [22] used a different instrument to measure HRQL
and included older participants than those recruited to the
present study, 14-23 y olds. In the study by Al-Fayez and
Ohaeri [22] HRQL scores were lower than in samples
from western countries, lower in females than males, but
the influence of obesity on HRQL was not considered.
The reasons why HRQL is lower in girls than boys was
not the main focus of the present study, but was con-
sistent with the findings of Al-Fayez and Ohaeri [22].

The secondary aim of the present study was to test the
hypothesis that parent-proxy and self- reports of HRQL
might differ in obese adolescents. The present study
showed that parentreported HROL was significantly
lower than adolescent-reported HRQL, this emphasizes
the potential value of obtaining both parent and self-
reports of HRQL [23-25]. Most previous studies have
also found that parent-proxy scores for HRQL in obese
children and adolescents are lower than scores [rom
self-reports [2]. A detailed discussion of differences in
HRQL between parent-proxy versus sell reports is
beyond the scope of the present manuscript, but a
number of detailed studies of the topic have been
published [11-15]. The present study simply aimed to
establish whether HRQL scores differed between parents
and their obese adolescent offspring.

The novelty of the study setting (Arabian Gulf),
relatively large sample, heterogeneity of the sample, and
ability to compare HRQL between obese versus healthy
weight adolescents, were the main study strengths.

The present study also had a number of weaknesses.
While the sample size was larger than in many previous
studies included in recent systematic reviews [1,2], the
school response rate was disappointing and no random
selection of schools was possible. In the present study it
was not practical to characterize the excluded partici-
pants in detail, nor to assess pubertal stage of study
participants, yet an assessment of maturation might have
added to the information available from chronological
age. Most of the psychosocial co-morbidities of child
and adolescent obesity tend to worsen with age and/or
developmental stage [26]. The present study also focused
specifically on HRQL, and cannot address the wider psy-
chosocial co-morbidities of adolescent obesity [1,25-29].
In the present study we were unable to consider all
potential influences on HRQL, e.g. we had no measure
of socio-economic status (SES) which has a weak associ-
ation with HRQL in young adults in Kuwait [22], but
since the sample was relatively homogenous (same eth-
nicity, narrow age range, from the same small number of
public schools) the range in SES was probably relatively
narrow. In our analyses based on paired comparisons of
obese and healthy weight adolescents, members of each
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pair were from the same school year, same sex, and also
from the same school. This high degree of pair-wise
matching should have minimized the impact of differ-
ences other than obesity between the pairs. We were
unable to consider any impact of overweight on HRQL, as
distinct from obesity, since we excluded the overweight in
order to establish adequate contrast between obese and
healthy weight groups. However, since the deficits in
HRQL associated with obesity in the present study were
so small it seems likely that deficits in HRQL associated
with overweight might be even smaller. The cross-
sectional design of the present study was also a limitation,
though most of the research in this area to date has also
been cross-sectional [1,2]. Finally, while we did not test
the psychometric properties of the PedsQL™ in our
sample, in previous studies these have been consistently
very positive [7,15-18].

Conclusion

In conclusion, the present study suggests that adolescent
obesity is not associated with marked impairment of
HRQL in Kuwait, in contrast to what would have been
expected from previous studies of largely western samples.
This finding suggests that cultural differences might
modify the impact of obesity on HRQL among adolescents.
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Abstract

to primary care (control) in adolescents in Kuwait City.

Background: Few randomised controlled trials (RCTs) of interventions for the treatment of adolescent obesity have
taken place outside the western world. This RCT tested whether a simple ‘good practice’ intervention for the
treatment of adolescent obesity would have a greater impact on weight status and other outcomes than a referral

Methods: We report on an assessor-blinded RCT of a treatment intervention in 82 obese 10- to 14-year-olds (mean
age 124, 5D 1.2 years), randomised to a good practice treatment or primary care control group over 6 months. The
good practice intervention was intended as relatively low intensity (6 hours contact over 24 weeks, group-based),
aiming to change sedentary behaviour, physical activity, and diet. The primary outcome was a change in body mass
index (BMI) Z score; other outcomes were changes in waist circumference and blood pressure.

Results: The retention of subjects to follow up was acceptable (n= 31 from the intervention group, and n= 32 from
the control group), but engagement with both the intervention and control treatment was poor. Treatment had no
significant effect on BMI Z score relative to control, and no other significant benefits to intervention were obsenved.
Conclusions: The trial was feasible, but highlights the need to engage obese adolescents and their families in the
interventions being trialled. The trial should inform the development of future adolescent obesity treatrnent trials in the
(Gulf States with the incorporation of qualitative assessment in future intervention trials.

Trial registration: RCT Registered as National Adolescent Treatment Trial for Obesity in Kuwait (NATTO):
www.controlled4rials.com/ISRCTN3 7457227, 1 December 2009.

Keywords: obesity, overweight, adolescents, treatment, BMI, randomised controlled trial

Background

Prevalence of child and adolescent obesity has increased
dramatically in recent years in Kuwait, [1,2], as in much of
the rest of the world. While prevention of obesity is para-
mount, most preventive interventions have had only a
modest impact, and there is a need to offer weight man-
agement interventions for adolescents who are already
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Full list of author information s available at the end of the article

obese [3,4], particularly given the large number of serious
short-term and long-term co-morbidities of adolescent
obesity [5,6].

Despite the importance of treatment interventions for
adolescent obesity, recent systematic reviews have found
almost no evidence on treatment interventions outside the
western world [3]. Specifically, the recent Cochrane review
[3] found 29 eligible trials of adolescent obesity treatment,
and none of these were from the Arab world (16 from
North America, 7 from Europe and Australia; 3 from Asia;
and 2 from Israel). The primary aim of the present study

© 2074 Boodai et al; licersee BioMed Central Ltd, This is an Open Access article distributed under the terms ofthe Creative

( BioMled Central  commons Attribution License (http://creativecommaons.arg/licerses/tyy

), which permits unrestricted use, distrbution, and

reproductian in-any medium, provided the ariginal wark is properly credited. The Creative Commons Public Domain
Dedication waiver {httpy//oreativecommaons org/publicdomain/zern/1 ¢ applies to the daa made available in this artide

unless othenwise stated

221



Boodai et al. Trials 2014, 15:234
httpy/'www trialsjoumal.com/content/15/1/234

was therefore to test the hypothesis that a ‘good practice’
intervention for the treatment of adolescent obesity in
Kuwait would have a greater effect on primary and second-
ary outcomes than allocation to a control group. The sec-
ondary aims were to test the feasibility of conducting such
a trial in Kuwait and to test the feasibility of using a good
practice intervention and referral to primary care as a con-
trol condition, with a view to developing improved obesity
treatment RCTs in Kuwait and the other Gulf States.

Methods

Participants

The study was conducted at Al Faiha polyclinic (primary
care clinic) during 2009. For entry into the study, adoles-
cents, ages 10 to 14 years had to be obese (body mass
index (BMI) above the 95™ percentile [7]), have at least
one parent who expressed a willingness to attend the
intervention described below if allocated to it, and have no
serious underlying medical condition that might be either
a cause or consequence of their obesity. Adolescents were
recruited from their schools after BMI and health screen-
ing was conducted by one of the researchers (SAB). The
schools and residences of all participants were located in
the capital, and both the venue for the intervention
(Al Faiha polyclinic) and the venue for the control primary
care clinic were also in the capital to ensure that distance
was not an issue hindering attendance. Ethical approval
was obtained from the Ethics Committee for Medical Re-
search, Ministry of Health of Kuwait (ref MPH/112), and
written informed consent was obtained from both parents
and adolescents.

Randomisation and allocation concealment

Participating adolescents attended a research clinic
where all baseline measures (see below) were taken,
then assigned a unique study code prior to random allo-
cation into the treatment or control group. To ensure
concealment of allocation, codes were sent electronic-
ally to a statistician (JHM) who produced a computer
generated randomisation list that allocated participants
to intervention or control group, with participants bal-
anced for gender in blocks of 10. The statistician in-
formed the researcher responsible for delivering the
intervention (SAB) of the allocation, and families were
invited to intervention or control groups as appropriate.

Intervention

In brief, the intervention was intended as a relatively low
intensity (6 sessions, 1 hour contact time per session, deliv-
ered as a group session) programme, which might be read-
ily generalisable if evidence of feasibility and efficacy was
obtained from the present study. The intervention was de-
livered to the adolescents and their parents in group-
discussion fashion over a 24-week period by a physician
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with specialist training in Nutrition (SAB) and the study
dietician. The programme was adapted from the Scottish
Childhood Obesity Treatment Trial (SCOTT), which tested
a ‘good practice’ treatment intervention in Scotland [8,9].
Parents were provided with treatment materials that were
adapted from those used in SCOTT [9]. The intervention is
described here as a ‘good practice’ intervention on two
grounds. First, because it focused on changing the behav-
iours recommended as the key targets in recent evidence-
based management guidelines [10-12] for the treatment of
adolescent obesity (reduction in sedentary behaviour, par-
ticularly screen-media use; diet, using a modified version of
the ‘traffic light diet’ system [8]; and promotion of physical
activity). Second, the intervention incorporated theoretically
based behaviour change techniques to all three of the tar-
geted behaviours [8]: exploration of the pros and cons of
changes in diet, physical activity, and sedentary behaviour;
exploration of motivation to change diet, physical activity,
and sedentary behaviour; self-monitoring of sedentary be-
haviour (recording of screen time in diaries), diet, and phys-
ical activity (recording of walking, sport, and physically
active play in a diary); identifying the main barriers to be-
haviour change and problem solving in relation to these
barriers; goal setting in relation to diet, physical activity,
and sedentary behaviour; and relapse prevention.

The intervention group was further divided into boys
(n =21, each attending with at least one parent) and girls
(n=20, each attending with at least one parent) groups
in accordance with cultural norms of the Kuwaiti popula-
tion, and their sessions were delivered on two consecutive
days. Any adolescent who attended the intervention ses-
sion alone was welcomed, although ideally at least one
parent should have been present.

Control group

Primary care-based treatment of child and adolescent
obesity in Kuwait is somewhat limited, as in many other
countries, but it was felt ethically and scientifically appro-
priate to use referral to primary care as a control condition
in the present study. Adolescents, and their parents, who
were allocated randomly to the control group were there-
fore informed that they were obese and advised to attend
primary care.

Outcome measures and blinding

BMI Z scores were calculated based on US CDC 2000 ref-
erence data [7] using the software available at http://stokes.
chop.edu/web/zscore/index.php. Qutcome measures were
made at baseline and again at 6 months (26 weeks) after
the start of the intervention by the same trained research
assistants who were blinded to group allocation and were
not involved in delivery of the treatment intervention.
Blood pressure was measured when the participant was
sitting quietly in the upright position, with the correct
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cuff size applied to the right arm. The reading was re-
peated three times and the average of the three readings
was taken.

The primary study outcome measure was change in
BMI Z score. Weight was measured to 0.1 kg in light in-
door clothing with children not wearing shoes, and height
was measured to 0.1 cm with a portable stadiometer
(Leicester Height Measure, SECA, London, UK) and ado-
lescents not wearing shoes. Secondary outcomes were
waist drcumference and blood pressure.

Sample size, power, and statistical analysis

No local data were available upon which to base a power
calculation. The present study was therefore powered
using BMI data from the Scottish SCOTT RCT [8], which
was used to develop the treatment intervention. With a
between-group difference in the change in BMI Z-score
of -0.25 at 6 months (which is a small change in BMI Z
score, as discussed below) and a SD of change in BMI Z
score of 0.21, giving a delta of 1.15, a sample size of
around 30 adolescents per arm at 6 months would give
90% power at the 0.05 significance level. Dropout from the
trial could not be predicted, but it was hoped that entering
around 90 adolescents would make sufficient allowance
for attrition during the 6-month study to leave around 30
participants per arm at the end of the trial.

Outcomes were analysed in two ways. First, changes in
outcome variables within each group (intervention and
control) between baseline and 6-month follow-up are pre-
sented. The issue of whether changes in outcome variables
differed significantly between groups (intervention versus
control) was examined using independent sample t-tests.
The analysis was intention-to-treat, where we used data
from all adolescents for whom data were available on the
basis of the group to which they were allocated, regardless
of their adherence to the protocol (attendance).

Feasibility of the trial: treatment intervention and control

conditions

Since the present study was the first of its kind in Knwait, it
was not considered as a ‘definitive trial’ [13] but rather as
the initiation of a process which should lead to a more de-
finitive trial subsequently [13]. Feasibility of the trial and
feasibility of the trial interventions were measured by sum-
marising the extent of sample attrition (dropout) over the
6-month period, the extent of missing data, and recording
attendance at intervention and control treatments.

Results

Flow of participants through the trial, flow through the
interventions, and participant characteristics

Figure 1 describes the flow of participants through the trial
and through the intervention. Of the 82 participants en-
tered at baseline, 63 (77%) attended for outcome measures
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at the 6-month follow-up. There were no significant differ-
ences at baseline between intervention and control groups
for adolescent age, anthropometric measures and weight
status (Table 1).

Changes in primary and secondary outcomes within and
between groups

Table 2 provides data on change in BMI Z scores, blood
pressures and waist circumference. There were no statisti-
cally significant differences within the two groups over the
& months for any of the anthropometric measures. There
were also no significant differences between the groups for
the 6-month changes in anthropometry (Table 2). Only 7
of the 31 adolescents in the intervention group at the end
of the study maintained or lost weight over the 6 months,
while 5/32 in the control group maintained or lost weight
over the 6 months.

Discussion

Main findings, study implications, and comparisons with
other evidence

While it seems that no previous adolescent obesity treat-
ment RCTs have been published from Kuwait or the other
Gulf States, the present study suggests that conducting
randomised controlled trials of adolescent obesity treat-
ment interventions in Kuwait is feasible. Retention in the
trial was acceptable and not strikingly dissimilar to that re-
ported in other adolescent obesity treatment trials that took
place over a similar timescale [3]. Luttikhuis and colleagues
in the recent Cochrane review described attrition in the eli-
gible adolescent obesity treatment trials (of at least 6
months duration) as ranging from 0 to 43% by the end of
the intervention [3]. An expansion of the evidence base on
interventions to treat adolescent obesity is required because
most obese adolescents now live outside western countries
[14]. However, the recent Cochrane review [3] found no eli-
gible RCT from the Arab world.

The present study also suggests that adherence to obes-
ity interventions in obese adolescents and their families in
Kuwait might be very poor. While retention in the trial
was acceptable, engagement with the interventions offered
was limited: only 12 participants (29% of the sample)
attended =4 sessions, and the control group families did
not attend any sessions at primary care. The reasons for
poor adherence to both the study intervention and control
treatments are probably complex and a detailed discussion
of them is beyond the scope of the present study. How-
ever, a number of the adolescents and their families
expressed a low degree of concern about obesity on being
given the diagnosis and at the treatment sessions which
they attended, and the poor attendance is consistent with
this view. The fact that attendance was negligible even in
the control group implies a low degree of concern about
obesity rather than any specific non-engagement with the
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+ Excluded from (n=92, could not be contacted)

intervention arm of the trial. In a recent study of adoles-
cents in Kuwait city [15] we reported that health-related
quality of life was not impaired in obese adolescents rela-
tive to their healthy weight peers; this is an unusual find-
ing [16,17], and it seemed to reflect a cultural difference
between western and Kuwaiti societies, with a reduced
concern over obesity in Kuwait [15]. Of note, we analysed
blood samples from 80 out of the 82 participants in
NATTO for cardiometabolic risk factors at baseline;
however, results of the analyses were only available after

the end of the trial. Had these results been available,
they may have had an impact on the motivation to at-
tend of both the intervention and the control groups.
Several studies have shown multiple cardiometabolic
risk factors in obese adolescents both in Kuwait [18]
and internationally [19,20].

Exploring the reasons for non-attendance and non-
adherence to treatment and investigating the treatment
preferences of obese adolescents and their families would be
important for future adolescent obesity treatment research

Table 1 Characteristics of participating adolescents at baseline

Characteristic Full sample Treatment group Control group
n=82 n=41 n=41
Mean (SD) Mean (SD) Mean (SD)
Age (years) 124(12) 124 (1.2) 124 (1.2
Male/fernale 42/40 2120 2120
Body rmass index Z score 22 (03) 22(03) 22 (03)
Systolic blood pressure (mmHg) 1222 (104) 1220(12.3) 1220 (82)
Diastalic blood pressure 775 (76) 76.0 (85) 791 6.4
Waist circumference (cm) 935(12.1) 930 (12.7) 940 (11 8)

Attendance at the intervention group and control group sessions was low and is shown in Figure 1.
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Table 2 Six-month changes in outcome measures within and between-groups (n = 31 treatment group versus

32 controls)

QOutcome Intervention group within-group Control group within-group Between-group difference,
change mean (SD) change mean (SD) mean (95% Cl), P value

Body mass index Z score 0.0 (@1) 00 02 00 (0.1;0.1), 05

Systolic blood pressure (mmHg) 0.4 (87) 06 48 03(-27,3.2,09

Diastolic blood pressure (mmHg) 29(62) 1.1 58 -18 (-48,1.3), 02

Waist circurmference (cm) 49 (5.8) 35670 -14 (-43;1.9,03

in Kuwait and the other Gulf States. Indeed, the UK Medical
Research Council Framework on the Development and
Evaluation of Complex Interventions [13] recommends an
approach in which interventions are developed in conjunc-
tion with study participants, and qualitative studies are used
to understand treatment preferences,

The degree of change in body weight status that might
be desirable in an adolescent obesity treatment interven-
tion is uncertain [10-12], but improvements in cardiomet-
abolic risk factors probably require much greater changes
than were observed in the present study, [21,22]. Weight
maintenance or modest weight loss is usually recom-
mended for adolescent obesity treatment interventions
[10-12], but in the present study, only a minority of partic-
ipants maintained or lost weight. Since adherence to treat-
ment ranged from limited to absent in the present study,
the actual ‘dose’ of obesity treatment was probably also
very low, amounting to little more than the confirmation
to the adolescents and their families that they were obese
with some evidence-based advice. The present study is
therefore consistent with some others (for example, [23])
in suggesting that diagnosis of obesity plus good advice
alone is likely to have null or minimal effects on energy
balance of obese adolescents.

Study strengths and weaknesses

The principal strengths of the present study were the high
level evidence obtained, with adherence to the CONSORT
statement on conduct and reporting of RCTs [24]; the fact
that the trial was powered adequately, in contrast to a
number of previous trials in this area [3]; development
and testing of a potentially generalisable intervention; and
completing a challenging adolescent obesity treatment
RCT [25] in the novel setting of a Gulf State.

The present study also had a number of weaknesses.
Longer term obesity treatment trials are desirable, and a 6-
month follow-up is considered the minimum desirable in
the most recent Cochrane review of paediatric obesity
treatment RCTs [3]. An assessment of parent and adoles-
cent perspectives on the treatment programme would have
been desirable in order to both understand the current
intervention better and to inform future treatment inter-
ventions [13,26,27]. Future intervention trials in Kuwait

might also find it useful to focus treatment at other popu-
lation subgroups (for example, younger or older partici-
pants, or to tailor treatment to boys or to girls), but this
was not possible in the present study due to resource
limitations.

Conclusions

The present study suggests that trials of obesity treat-
ment interventions in adolescents in Kuwait are feasible,
but that the success of future trials will depend on ad-
dressing the problem of low adherence to treatment.
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Background: Childhood and adolescent obesity is associated with insulin resistance, abnormal
glucose metabolism, hypertension, dyslipidemia, inflammation, liver disease, and compro-
mised vascular function. The purpose of this pilot study was to determine the prevalence of
cardiometabolic risk factor abnormalities and metabolic syndrome (MetS) in a sample of obese
Kuwaiti adolescents, as prevalence data might be helpful in improving engagement with obesity
treatment in future.

Methods: Eighty obese Kuwaiti adolescents (40 males) with a mean (standard deviation) age
of 12.3 years (1.1 years) participated in the present study. All participants had a detailed clini-
cal examination and anthropometry, blood pressure taken, and assessment of fasting levels of
C-reactive protein, intracellular adhesion molecule, interleukin-6, fasting blood glucose, insulin,
liver function tests {alanine aminotransferase, aspartate aminotransferase, gamma glutamyltrans-
ferase), lipid profile (cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein
cholesterol, triglycerides), insulin resistance by homeostasis model assessment, and adiponectin.
MetS was assessed using two recognized criteria modified for use in younger individuals.
Results: The cardiometabolic risk factors with highest prevalence of abnormal values included
aspartate aminotransferase (88.7% of the sample) and insulin resistance by homeostasis model
assessment (67.5%), intracellular adhesion molecule (66.5%), fasting insulin (43.5%), C-reactive
protein (42.5%), low-density lipoprotein cholesterol (35.0%), total cholesterol (33.5%), and
systolic blood pressure (30.0%). Of all participants, 96.3% (77/80) had at least one impaired
cardiometabolic risk factor as well as obesity. Prevalence of MetS was 21.3% according to the
International Diabetes Federation definition and 30% using the Third Adult Treatment Panel
definition.

Conclusion: The present study suggests that obese Kuwaiti adolescents have multiple cardio-
metabolic risk factor abnormalities. Future studies are needed to test the benefits of intervention
in this high-risk group. They also suggest that prevention of obesity in children and adults should
be a major public health goal in Kuwait.

Keywords: obesity, adolescents, prevalence, cardiometabolic risk factors. metabolic

syndrome

Background

Childhood and adolescent obesity is associated with insulin resistance. abnormal
glucose metabolism, hypertension, dyslipidemia, inflammation, liver disease, and
compromised vascular function.'” As with obesity, these impairments could track
into young adulthood, which increases the risk of cardiometabolic diseases and even
certain types of cancer independent of adult weight.*’
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The detrimental effects of adolescent obesity on subsequent
risk of cardiovascular disease are partly mediated by the pres-
ence of cardiometabolic risk factors.® Cardiovascular disease is
the leading cause of morbidity and mortality worldwide with
an estimate of 17.3 million deaths in 2008, and by 2030 this
number could reach up to 23.3 million.” It is widely believed
that atherosclerosis begins in childhood and progresses into
adulthood.™"" As the number of cardiovascular disease risk
factors increases in childhood, so does the severity of both
coronary and aortic atherosclerosis in young adulthood.” In the
Netherlands, two-thirds of obese children and adolescents had
more than one cardiovascular disease risk factor in one study."”
In Germany and Switzerland, around 50% of obese children
had at least one cardiometabolic risk factor in one study.”

The presence of obesity in childhood and adolescence
is also related to the development of fatty liver or steatosis.
which is the most common liver abnormality in this age
group.' Steatosis can be present with or without elevated
liver enzymes (aminotransferases).”” For the long term, the
ramifications of having persistently elevated liver enzymes
and steatosis are important and could lead eventually to the
development of cirrhosis."*!

In two previous studies of obese adolescents in Kuwait.,
we observed that their health-related quality of life was
unimpaired compared with nonobese peers,'” and that their
engagement with therapy to treat obesity was poor." It is pos-
sible that knowledge of the presence of cardiometabolic risk
factors in obese adolescents may increase the engagement of
adolescents and their families with efforts to treat obesity.
The aim of the present study was therefore to estimate the
prevalence of cardiometabolic risk factors in obese adoles-
cents in order to provide evidence that might be useful to
future obesity treatment. In the present study, we carried out
assessments of obesity-related cardiometabolic risk factors
that could impair vascular health and liver function. These
included lipid profile (cholesterol, low-density lipoprotein
[LDL]. very low-density lipoprotein, high-density lipoprotein
[HDL], triglycerides [TG]). interleukin-6 (IL-6). intracel-
lular adhesion molecule (ICAM), C-reactive protein (CRP),
adiponectin, liver function tests (alanine aminotransferase
[ALT], aspartate aminotransferase [AST], gamma glutam-
yltransferase [GGT]), and insulin resistance by homeostasis
model assessment (HOMA-IR).

Materials and methods

Participants
The study was the baseline element of an intervention to
treat adolescent obesity using a randomized controlled

trial, the National Adolescent Treatment Trial for Obesity
(NATTO)." We recruited 80 obese adolescents participat-
ing in the NATTO in Kuwait City'® at the preintervention
stage of the trial. They were all at or above the age- and
sex-adjusted 95th body mass index (BMI) percentile, which
defines obesity."” Age ranged from 10 years to 14 years.
All participants underwent physical examination including
anthropometric assessment (weight, height, BMI, waist
circumference) and had no medical or surgical history. All
participants and their parents consented to take part in the
study. The study was approved by the Medical Research
Committee of the Ministry of Health — Kuwait.

Blood samples were drawn for analysis for fasting blood
glucose (FBG), fasting insulin, cholesterol, LDL, HDL,
TG, ALT, AST, GGT, CRP, IL-6, ICAM, and adiponectin.
Insulin resistance was measured by HOMA-IR (fasting
insulin % fasting glucose/22.5).2"

Blood pressure was measured when the participant was
sitting quietly in the upright position, with the correct cuff
size applied to the right arm. The reading was repeated three
times, and the average of the three readings was taken.

Biochemical assessment

Cholesterol, TG, HDL, sensitive CRP. ALT, AST, and GGT
assays were assessed using a C311 Roche analyzer; sensitive
CRP immunotubidimetric assays with cholesterol. TG, HDL,
ALT, AST, and GGT being enzymatic colorimetic. Kits
were supplied by Roche Diagnosticx GmbH. IL-6, ICAM,
adiponectin, and insulin analysis (enzyme-linked immuno-
sorbent assays) was assessed using kits supplied by R&D
Systems Europe Ltd (Oxford, UK) and Mercodia AB.

Cutoff points for defining the cardio-
metabolic risk factors and metabolic
syndrome

There are two commonly used cutoff points for FBG
(mmol/L). the World Health Organization (WHO) nor-
mal cutoff <6.1 mmol/L*" and the American Diabetes
Association normal cutoff <5.6 mmol/L.** However, in
Kuwait, the official criterion used for diagnosing and clas-
sifying diabetes mellitus is the WHO criterion,” and so that
was used in the present study.

Ideally, hyperinsulinemia is defined if insulin level
exceeds the normal value according to the pubertal stage, due
to the impact of physiological insulin resistance of puberty.™
However, Tanner staging was not assessed during the clini-
cal examination in the present study for social and cultural
reasons, Thus, standard values of normal, borderline, and
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high fasting insulin levels proposed by the American Heart
Association scientific statement were chosen.”

HOMA-IR is a proxy for insulin resistance and is widely
used in clinical settings and research. with high reliability in
determining insulin resistance.” There is still a debate about
the appropriate cutoff point for HOMA-IR, with proposed
values of =2.5,2%7 =1.77.2 and =3.16.2" Keskin et al** found
that HOMA-IR was the most sensitive and most specific of
three proxies for defining insulin resistance, and the cutoff
point for insulin resistance diagnosis based on HOMA-IR was
3.16,% so that definition was used in the present study.

Assessment of lipid profile for the participants included
fasting TG, fasting cholesterol, fasting LDL, and fasting
HDL. Jolliffe and Janssen™ developed age- and sex-specific
percentiles for lipoproteins and cholesterol, starting from
age 12 years to age 20 years. However, our participants
were aged 1014 years, and it was not possible to use these
lipoprotein percentiles for the whole sample. Therefore, the
reference values for these parameters were taken from the
National Cholesterol Education Program, with fixed cutoff
points for normal, borderline, and high values regardless of
sex and age.™

Liver function tests were obtained in all participants and
included ALT, AST. and GGT. The upper limit for ALT and
AST in adults differs between populations, and differences
exist between males and females.’' However, in studies
examining the prevalence of abnormal ALT, AST, and
GGT in adolescents, the most commonly used cutoff points
were >40 U/L, >40 U/L, and =35 U/L, respectively.!**
Therefore, these were the values that we used as cutoff points
in our study.

Markers of inflammation were assessed in all participants,
including CRP.** Generally, normal and abnormal levels of
CRP were developed for the adult population,*** and some
studies found that the normal range in healthy adults was from
0.08 mg/L to 6.1 mg/L.** Our study used the cutoff points
set by the American Heart Association and the Centers for
Discase Control and Prevention.™

The inflammatory cytokine IL-6 has an age-related vari-
ability with peak physiological elevation around age 4 years
and 15 years in relation to cartilage and bone development.’”
In the literature, precise reference ranges for IL-6 vary greatly
depending on the age, weight status, and sex of the partici-

pants tested.’”

In the present study, we used the reference
range of the control group (healthy controls n=37) from a
study by Makni et al* (=3.9 pg/mL).

Inflammatory plasma soluble adhesion molecules (ICAM)

were also measured in all of the participants.* The literature

shows that ICAM values are age related, and when applying
the cutoff point for our study we chose a study by Andrys
et al* to establish reference range for serum soluble adhe-
sion molecules in healthy children and adolescents aged
615 years, defined by values between the fifth and 95th
percentiles for each inflammatory marker. The normal cutoff
range for those aged 6—10 years was 206.8—486.8 ng/mL, and
for those aged 11-15 years was 184.1-355.0 ng/mL.*

The anti-inflammatory adipokine adiponectin was mea-
sured in all participants in the fasting state. It is normally pres-
ent in plasma concentrations of 2-20 pg/mL.* Most studies
comparing adiponectin concentration in obese adolescents
with its concentration in healthy controls referred to “low
levels™ when adiponectin concentration was <35 pg/mL, as
compared with its concentration in healthy control subjects
at > 10 pg/mL.** Therefore, in the present study, we used
the same cutoff points.

Hypertension was defined as a systolic and or diastolic
blood pressure =95th percentile for age, sex, and height,
measured on three separate occasions.” Metabolic syndrome
(MetS) was defined according to the International Diabetes
Federation (IDF) definition® and the Third Adult Treatment
Panel (ATP III) definition.*” Participants were classified as
having MetS if they had a waist circumference =90th per-
centile plus two or more of the following criteria according to
the IDF definition: TG =1.7 mmol/L, HDL <<1.03 mmol/L.
blood pressure =130/85 mmHg, and FBG =5.6 mmol/L.
Classification of MetS according to the ATP I1I definition was
based on the presence of three or more of the following criteria:
waist circumference =9%0th percentile, TG =1.24 mmol/L,
HDL =1.03 mmol/L, blood pressure =90th percentile, and
FBG =6.1 mmol/L.

Results

Characteristics of study participants

Table 1 shows the mean and standard deviation (SD) of all
measured parameters for the participants (n=80). The mean
age was 12.3 years (SD 1.1 years).

Prevalence of cardiometabolic risk factors
Twenty-six out of the 80 participants (32.5%) had systolic
and/or diastolic blood pressure =95th percentile for age, sex,
and height. Hyperglycemia and hyperinsulinemia were pres-
ent in 2.5% (two of 80) and 43.8% (35/80) of participants,
respectively. Insulin resistance as defined by HOMA-IR value
>3.16% was found in 67.5% (54/80) of participants. Out of
the 80 participants, 27.5% (22/80) had a high TG level, 33.8%
(27/80) had a high total cholesterol level, 20% (16/80) had a
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Table | Descriptive parameters of the adolescents according to sex, mean (standard deviation)

Variables All participants Boys Girls Number of participants
(n=80) (n=40) (n=40) with abnormality (%)
Borderline High
Age, years 12.3 (1.1) 12.4 (1.2) 12.3 (1.1) na na
BMI Z-score 2.2(0.3) 2.2(0.3) 2.2(0.3) na na
Waist circumference, cm 93.3(12.2) 96.6 (12.4) 90.0 (11.2)
Systolic blood pressure, mmHg 122(11) 125 (11) 119 (9) na 24 (30.0%)
Diastolic blood pressure, mmHg 77(8) 78 (8) 77(7) na 14 (17.5)
Total cholesterol, mmel/L 4.7 (0.9) 4.7 (1.0) 4.7 (0.8) 25 (31.5%) 27 (33.8%)
LDL, mmol/L 3.0 (0.8) 3.0(0.9) 3.0(0.7) 20 (25%) 28 (35.0%)
TG, mmel/L 1.3 (0.5) 1.3 (0.5) 1.3 (0.5) 26 (32.5%) 22 (27.5%)
HDL, mmel/L 1.1 {0.2) 1.1 (0.2) 1.1 (0.3) 60 (75%) low 16 (20.0%)
FBG, mmol/L 4.7 (0.8) 48 (0.9) 4.5 (0.6) na 2(2.5%)
Fasting insulin, pU/L 26.7 (23.8) 26.4 (25.8) 27.0 (22.0) 21 (26.5%) 35 (43.8%)
HOMA-IR 6.0 (7.3) 6.4 (9.2) 5.5 (5.0) na 54 (67.5%)
ALT, UL 342 (23.6) 422 (21.3) 26.1 (23.4) na 21 (26.3%)
AST, UL 58.1(19.3) 63.3 (15.6) 528 (21.4) na 71 (88.8%)
GGT, UL 27.0 (126) 314 (13.9) 227 (9.6) na 14 (17.5%)
CRP, mg/L 42 (5.1) 5.0 (4.6) 3.5(5.5) 31 (38.5%) 34 (42.5%)
IL-6, pg/mL 20(1.8) 1.9 (1.5) 20 (21) na 6 (7.5%)
ICAM, ng/mL 461.3 (158.5) 493.2 (158.0) 429.4 (154.6) na 53 (66.3%)
Adiponectin, ng/mL 50.7 (25.0) 47.0 (21.5) 54.4 (27.9) na

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; CRP, C-reactive protein; FBG, fasting blood glucose; GGT, gamma

glutamyltransferase; HDL. high-density lipoprotein; HOMA-IR, insulin resistance by h

asis model > ICAM, intracellular adhesion molecule; [L-6, interleukin-6;

LDL. low-density lipoprotein; na, not applicable; TG, triglycerides.

low HDL level, and 35% had a high LDL level. Liver func-
tion tests showed high ALT in 26.3% (21/80) of participants,
high AST in 88.8% (71/80) of participants, and high GGT
level in 17.5% (14/80) of participants. CRP level was high
in42.5% (34/80) of participants, IL-6 level was highin 7.5%
(six of 80) of participants, [CAM level was high in 66.3%
(53/80) of participants, and adiponectin level was normal in
all participants.

Table 2 shows the results of waist circumference, TG,
HDL, FBG, systolic blood pressure, and diastolic blood
pressure measurements using IDF and ATP III criteria.

Table 2 Metabolic syndrome prevalence using IDF and ATP llI
criteria in the participants

Anthropometric and Mean IDF ATP I

biochemical variables (standard

deviation)
Waist circumference (em)  93.3 (12.2) 66 (82.5%) 66 (82.5%)
TG (mmollL) 1.3 (0.5) 12 (15%) 37 (46.5%)
HDL (mmol/L) 1.1{0.2) 26 (31.5) 26 (32.5%)
FBG (mmol/L) 4.7 (0.8) 4(5%) 2(2.5%)
Systolic blood pressure 122 (11) 9(11.5%) 11 (13.5%)

Diastolic blood pressure 77 (8)
Metabolic syndrome

17 (21.3%) 24 (30%)

prevalence

Abbreviations: ATP Il Third Adult Treatment Panel; FBG, fasting blood glucose;
HDL. high-density lipoprotein; IDF, International Diabetes Federation: TG.
triglycerides.

Seventeen of the 80 participants (21.3%) met the diagnosis
of MetS by the IDF definition and 24 of the 80 participants
(30%) met the diagnosis of MetS by the ATP III definition.

Discussion

The current study is the first to estimate the prevalence of
cardiometabolic risk factors and MetS in a group of obese
Kuwaiti adolescents. The main finding of this study was the
high prevalence of multiple cardiometabolic risk factors. Out
of the 16 risk factors measured, eight were high in =30% of the
participants (Table 1). The cardiometabolic risk factors with the
highest prevalence of abnormal values included AST (88.7% of
the sample), HOMA-IR (67.5% of the sample), ICAM (66.5%
of the sample), fasting insulin (43.5% of the sample), CRP
(42.5% of the sample), LDL (35.0% of the sample), cholesterol
(33.5% of the sample), and systolic blood pressure (30.0% of
the sample); 96.3% (77/80) of participants had at least one
cardiometabolic risk factor as well as obesity.

As mentioned previously, participants of this study were
recruited from the baseline stage of a randomized controlled
trial of an office-based treatment trial for adolescent obesity
in Kuwait (NATTO). One of the findings of the NATTO was
poor engagement with treatment, as evidenced by the poor
attendance of families in both the intervention and control
arms of the trial."* Therefore, findings from the present study
might have been useful to demonstrate to the adolescents and
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their families that their obesity was a medical problem, and
so possibly persuade them to engage more with treatment.
Moreover, all of the measured parameters in the present study,
except for adiponectin, are readily accessible by physicians
working in the Ministry of Health — Kuwait in the clinical
setting, so their measurement could be part of any treatment
protocol for adolescent obesity in the future.

Risk factors for cardiovascular disease and type 2 diabetes
mellitus have extended their roots to reach children and
adolescents.®™!"**** In a study from Iran™ on 5,528 adolescents
aged 1018 years assessing the relationship between multiple
cardiometabolic risk factors (total cholesterol. TG, LDL, HDL,
blood pressure, and FBG) with BMI. low physical activity, and
an unhealthy diet, BMI had the greatest direct effect on total
cholesterol, LDL, TG, FBG, and blood pressure and an inverse
relationship with HDL, more than that contributed by inactivity
and an unhealthy diet. Kelishadi et al*” called for immediate
interventions to tackle pediatric obesity and its associated
cardiometabolic risk factors in order to prevent future risk of
MetS and chronic noncommunicable diseases in Iran.

Kardas et al® compared the levels of cholesterol, LDL,
TG. HDL, FBG. blood pressure, vitamin D, and adiponectin
between obese (n=63) and nonobese (n=51) Turkish adoles-
cents aged 10—16 years. Obesity was defined as BMI >=90th
percentile for an age- and sex-specific Turkish reference
population. Cholesterol, LDL, TG, FBG. and blood pres-
sure were significantly higher in the obese group compared
with the nonobese group. Adiponectin, vitamin D, and HDL
were significantly lower in the obese group compared with
the nonobese group. Mean adiponectin value for the obese
group was 3.3 (£0.89) ng/mL and in the nonobese group the
mean value was 6.0 (£1.4) ng/mL.

In the Netherlands. inpatient children and adolescents
(n=80, aged between 8 years and 19 years) diagnosed with
severe obesity (defined as BMI SDS =3 or BMI SDS =2.3
with comorbidities according to the growth percentiles of
the Fourth Dutch Growth Study) were evaluated for the pres-
ence of multiple cardiometabolic risk factors, namely blood
pressure, fasting insulin, FBG, HOMA-IR, cholesterol. LDL.,
TG, HDL, and CRP* as part of an inpatient treatment trial
for their obesity. Data showed that 80% of the participants
had at least one impaired cardiometabolic risk factor as well
as severe obesity. In comparison with our study, 90% of our
participants had at least one impairment with regards to the
same cardiometabolic risk factors assessed.

In the present study, almost a third of the participants had
MetS according to the ATP [Tl definition.** In a study done in
Kuwait on apparently healthy female adolescents (n=431, age

10-19 years) to assess the prevalence of MetS using the same
definitions that we applied to our study, it was found that MetS
was present in 9. 1% by the ATP I1I definition and 14.8% had
MetS when the IDF definition was used.” In Saudi Arabia, the
prevalence of MetS using the IDF definition was 18% among
180 obese 9-to 12-year-olds.™ Also using the IDF definition
in Lebanese adolescents, Nasreddine et al® found that 21.2%
of the 104 obese adolescents (mean age 16+1.3 years) had
MetS, 3.8% of the 78 overweight adolescents (mean age
16.4+1.4 years) had MetS, and 1.2% of the 81 healthy weight
adolescents (mean age 16.8 years) had MetS. In Iran, accord-
ing to the ATP III definition, MetS has been found in 3.3% of
Iranian adolescents (n=450, age 1518 years).” In a sample
of 321 overweight, obese, and extremely obese adolescents
from Brazil (obesity defined using the Centers for Disease
Control and Prevention 2000 definition,'” MetS was found
in around 18% of the 10- to 16-year-old adolescents using
the IDF definition.** Similarly, in the US,* it was found that
=50% of obese children and adolescents (n=439, aged 4-20
years) had MetS according to definitions modified from ATP
M1 and WHO.?* In summary, global studies suggest that, as in
the present study, MetS is relatively common among obese
adolescents.

The present study had a number of strengths. Our partici-
pants were generally a fairly homogenous group of Kuwaiti
adolescents living in Kuwait City and recruited from three
State schools who were examined for the presence of cardio-
metabolic risk factors, including MetS. The use of traditional
markers for cardiovascular disease (ie, lipid profile and blood
pressure), multiple markers for inflammation (ie, CRP, IL-6,
and ICAM), and, for the first time, adiponectin in a sample of
Kuwaiti adolescents, assessment of insulin resistance as well
as liver function, all add to the novelty of our study.

However, our study had a number of limitations. First.
it was not possible to conduct Tanner staging, due to social/
cultural and practical reasons. Second, the optimal cutoff
to define abnormality for a number of the cardiometabolic
risk factors is unclear, but widely used cutoffs were chosen
for the present study. Third, no data on changes in cardio-
metabolic risk factors during obesity treatment were avail-
able. Improvements in cardiometabolic risk profile might
increase engagement with obesity treatment. Nonetheless,
the relatively high prevalence of abnormal values for car-
diometabolic risk factors found in the present study could
be a useful aid to engage more families into participating
in adolescent obesity treatment in future, and might also
increase the level of commitment to participation by those
who do take part.
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