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ABSTRACT 

Childhood and adolescence are critical periods of life wllich lay the foundation for behaviors that 

are later adopted in life. Childl1ood overweight and obesity are on the rise in developing 

countries including Nigeria and its determinants are not yet well understood. This study was 

therefore carried out to determine the prevalence and determinants of overweight and obesity 

among i n -school adolescents in Ikenne Local Government Area, Ogun State. 

A cross-sectio11al school-based study was conducted among 622 secondary school adolescents 

between tl1e ages of 10 a11d 19 years. Responde11ts were selected tlrrougl1 a 111ultistage sampling 

technique. At1 interviewer-administered, semi-structured questionnaire was distributed, wl1ile 

anthropo1netric measurements includu1g body weigl1t, l1eigl1t, waist and hip measurements were 

take11. Overweigl1t and Obesity were defined according to BMI-for-age as classified by 2007 

WHO Growth Reference Cl1arts for 5 - 19 years; and WHO sex-specific cut-offs for Waist-Hip 

Ratio. Data were analyzed using descriptive statistics, clri-square tests, Pearson correlation and 

binary logistic regressio11. 

The mean age of respondents was 15 years and a stai1dard deviation of 2 years. More than half 

(58.7%) were females, 63.3% were emolled i11 public schools wl1ile 26.7% were emolled in 

private scl1ools. Overall, tl1e prevalence of overweigl1t and obesity by BMI was 12.7%, and by 

WHR was 35.1%. Overweigl1t and obesity was higl1est amo11g early adolescents (10-14 years) 

which peaked at 12 and 13 years respectively using tl1e BMI approach. However, the WHR 

technique revealed a higher prevalence of overweigl1t and obesity amo11g tl1e late adolescents (15 

-19 years) and peaked at 16 years. Females tended to be more overweigl1t (6.8% versus 3.2%)

while obesity was l1igher in males than females (1.7% versus 0.9%) by BMI \.Vl1ile WHR 

revealed the prevalence of botl1 overweight and obesity to be higher in fe1nales tl1an in males. 

Adolescents between 10 - 14 years were about 58°/o ti1nes less likely to be ovenveigl1t/obese 

(OR: 0.42; 95% CI: 0.258 -0.672) wlrile tl1ose wl10 atte11ded public scl1ools ,vere about three 

times more likely to be overweight/obese (OR: 3.32; 95% CI: 2.04 - 5.41). Adolescents ,vho 

slcipped breakfast and those who had l1igl1 pl1ysical activity level ,vcre 41 % nnd 54% tin1cs less 

likely to be overweight/obese (OR: 0.59; 95% Cl: 0.36 - 0.99 ond OR: 0.46; 95% CI: 0.24 - 0.87 

respectively) wl1ilc those who desired to lose \vc1ght ,vcrc obout 3 .4 ti111cs 111orc likely to be 
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overweight/obese (OR: 3.39; 95% CI: 1.97 - 5.81). There was a weak positive correlation 

between BMI and WHR (r = 0.023) and it was not statistically significant. 

The prevalence of overweight and obesity among adolescents was high and was associated with 

age, dietary and physical activity factors. Hence, coordinated school health programs and 

interventions with emphasis on healthy nutrition and physical activity should be put in place in 

order to prevent childl1ood overweigl1t and obesity. 

Keywords: Adolescents, Overweight a11d Obesity, Body Mass Index, Waist-Hip Ratio 

Word count: 467 
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( 

1.1 Background 

CHAPTER ONE 

INTRODUCTION 

Overweight refers to increased body weight in relati�n to height. Obesity is described as an 

excessively high amount of body fat or adipose tissue in  relatio11 to lean body mass (Levi et. al, 

2015). Overweight and obesity are defined as abnormal or excessive fat accumulation that may 
• 

ilnpair health (WHO, 2003). Obesity can also be referred to as a body mass index greater than 

the 95th percentile for cl1ildre11 of tl1e same age and gender (Dietz, 1998). 

Overweigl1t ru1d obesity are a n1ajor detennina11t of non-communicable diseases wltich in tum are 

the leadi11g causes of 1norbidity and 111ortality globally (Sabagel1 and Ojofeitimi, 2013). 

Accordi11g to World Healtl1 Organization, ove1weight a11d obesity are said to be tl1e fifth leading 

cause of mortality worldwide a11d one of tl1e 1nost serious l1ealtl1 issues and risk factors for 

chro1tic diseases such as cardiovascular diseases, hypertensio11, type 2 diabetes, psychosocial 

problems, stroke, arthritis, ce1iain cancers and 111usculoskeletal disorders (Mutl1uri et. al, 2014; 

Steyn and Mchiza, 2014; Sabageh and Ojofeititni, 2013). 

Until recently, ovcrweigl1t and obesity l1ave bee11 ten11ed as 'disease of affluence,' that is, disease 

mostly affecting the higl1-inco1ne countries - tl1e so called developed countries (James, 2005), 

and perceived as increasing public l1ealth problems a111ong middle-aged adults and older adults 

(Poobalan and Aucott, 20 I 6). However, studies l1ave sl1ow11 tl1at tl1ese health conditions now 

affect even the low- and middle-incon1e countries includit1g Nige1;a and l1ave extended to both 

children and adolescents ( childhood obesity) (E11e-Obong et. al, 2012). In fact, overweigl1t and 

obesity were not considered public l1ealth proble1ns in developing countries until late 20th

century (Poobalan and Aucott, 2016) . 
•• 

Adolescents constitute about 20% of tl1e world's populatio11 witl1 about 85% living in developing 

countries (Dehne and Riedner, 2001). Studies have sl1ow11 tl1at ovcrwcigl1t/obesc cl1ildrc11 and 

adolescents are at an increased risk of becomi11g obese adults co111parcd to tl1cir 11ormul 

counterparts (Must et. al, l 992� Vigncrova ct. al, 2007). Ovcnvcigl1t/obcsc cl1ildrcn and 

adolescents arc about 4 to 7 tiincs more likely to bcco1nc obese odults (Scrcl\1la ct. nl. 1993). 
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Studies have shown the dual burden of nutrition-related ill health among children and 

adolescents in developing countries. This is related to the presence of epidemics of obesity ( over

nutrition) and under-nutrition. This term can also be referred to as the 'double burden of 

malnutrition' (Ene-Obong et. al, 2012; Adeomi et. al, 2015). 

Worldwide, some 2.8 million deaths are recorded annually and about 35.8 million disability

adjusted life years are caused by overweight and obesity. Ft1rtl1ermore, about one-quarter of 

adults from 20 years and above are overweigl1t and less tha11 one-tenth are obese (WHO, 2011). 

About 10% of the world's school-aged cliildren l1ave excess body fat, a quarter of wlucl1 is 

obese. An esti1nated 250 1nillion people are tem1ed as being obese (Alunad, Aluned and Airede, 

2013). 

According to Lobstei11 et. al, (2004), tl1e estimated global prevalence of overweight and obesity 

in childre11 ai1d adolescents of 5 to 17 years of age is 10%. Moreover, Cole et. al, (2000) and 

IOTF (2003) showed tl1at in Africa, the prevalence of overweigl1t and obesity are 1.2% and 0.1 % 

for males and 1.4% and 0.3% for fen1ales of 5 to 17 years respectively. Owa and Adejuyigbe 

( 1997) sl1owed that 18% of children and adolescents from 5 to 15 years were obese i11 Nigeria. 

Overweight and obesity have been li1lked to nutrition transition: a shift from a traditio11al diet 

(healthy and staple foods) toward a Western diet characterized by l1igh consumption of saturated 

fat, sugar and sugar-sweete11ed beverages, animal proteiI1, refined carbol1ydrates and low fiber 

intake. All of these are also associated with a sedentary lifestyle as a result of urbanization, 

technological advance1nent, socioecono1nic transition and low e11ergy expe11diture in terms of 

physical inactivity (Ene-Obong et. al, 2012; Steyn and Mcluza, 2014). 

Several risk factors sucl1 as physical i11activity, unhealthy dietary habits, prolonged hours of 

television viewing, high socioeconomic status and area of reside11ce and urbanization, 

(obesogenic envirorunent), age and gender, traditional beliefs and sociocultural factors and 

endocrine or genetic factors have been identified as tl1e cause of ll1c rising prevalence of 

childhood/adolescent overweight and obesity (PotJkin ct. al, 1998; Popkin, 2002; Gupta et. al, 

2012). 
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• 

Childhood obesity leads to a large number of complications and accelerates the risk of premature 

illness/disease and death in later years (Dietz, 1998). Although, obesity-related diseases occur 

more frequently in adults, significant effects as well as antecedents of adult disease occur in 

obese children and adults. These complications include psychosocial problems such as negative 

self-image, low self-esteem, behavioral and learning difficulties, and binge-eating disorders; 

others include early maturation, hyperlipide1nia, glucose intolerance, etc. 

The key health effects of childhood obesity include medical consequences such as insulin 

resistance, hypertension, type 2 diabetes mellitus, dyslipide1nia, sleep apnea, eating disorders, the 

metabolic syndrome, etc. and ps·ycl1osocial conseque11ces such as discrimination, poor body 

i1nage, low self-estee1n, stress, poor learni11g abilities, etc. (Gupta et. al, 2012). 

1.2 Statement of the Problem 

Childl1ood and adolescence are critical periods wl1ich lay tl1e fou11dation for tl1e development of 

overweight and obesity wllicl1 shows an imbalance between e11ergy consu1nptio11 and energy 

expenditure in form of pl1ysical activity (Harding et. al, 2008). Owi11g to progressive 

urbanization, economic growtl1 and the associated lifestyle changes, childhood overweigl1t is 

becoming cl1allenging, yet under-recogiuzed, proble1n in 1na11y developing cou11tries while 

1nalnutrition is far from being over (Jafar et. al, 2008). 

Many adolescents experience very significa11t lifestyle cha11ges such as leaving l1ome for hostels, 

developing relationsl1ips, il1dulging i11 risky bel1aviors sucl1 as unhealthy diet, sexual risk 

behavior, physical inactivity and substance use a11d abuse (Poobalan ai1d Aucott, 2016). The 

interrelationship between these social, psychological and biological factors that occur during this 

period may make them susceptible to indulge i11 many risky bel1aviors (Tremblay and Frigon, 

2005). However, both the positive and negative bel1aviors tl1at l1ave bee11 formed during t11e 

adolescence stage continue into adulthood and later i11to life. Tl1ercforc, it can be co11clt1ded that

the adolescence stage is indeed a critical period i11 a person's lifcti1nc. 

De Onis et. al, (2010) reportccl fro111 a total of 450 nntionolly rcprcsc11tcd cross-scctionul sun1cys 

1n 144 developing countries tl1nt the glolJol prcvnlcncc of ovcnvcight und obcsil)' u111ong 
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preschool children increased from 4.2% in 1990 to 6.7% in 2010 and is expected to reach 9.1 % 

in 2020. They also reported that the estimated prevalence of overweight and obesity in Africa 

was 8.5% in  2010 and is expected to reach about 13% in 2020. This shows that there is an 

increasing trend of overweigl1t and obesity among preschool children (< 5 years) in Africa 

including Nigeria, Ghana, Egypt, Senegal, Peru and Dominican Republic. 

Furthermore, the prevalence of overweight and obesity among older children and adolescents 

have also increased at an alarming rate in developiI1g cou11tries. For example, in 2006, the 

prevalence of overweigl1t and obesity among cl1ildren between 6 to 13 years in Soutl1 Africa 

ranged from 10.9% and 2.4% i11 males to 17 .5% and 4.8% in females respectively (Armstrong et 

al, 2006). Gupta et. al, (2011) also exainined secular tre11ds of overweight and obesity amo11g 

urban Asian Indian adolescents in New Dellu, North It1dia a11d found out tl1at there was a 

significant rise in prevalence of obesity fro111 9 .8% iI1 2006 to 11. 7% i11 2009. 

Ikenne Local Goverrune11t Area of Ogu11 State is a semi-urban area with obesity-pro1noting 

ave11ues sucl1 as fast food restaurants, hotels and clubs for leisure activities wl1ich promotes 

eating away from home, a11d less pl1ysical activity during and after school l1ours. These findings 

sl1ow tl1at childl1ood overweigl1t and obesity is on tl1e rise i11 developing cou11tiies including 

Nigeria and its determinants are 11ot well u11derstood. 

1.3 Justification of the Study 

Until recently, most public l1ealth programs and researcl1 on adolescents across the nation have 

focused on undemutrition ai1d its effects on survival, morbidity ai1d mortality (Adeomi et. al, 

2015). This may be due to the fact tl1at adolescents are considered as ai1 age group witl1 redttced 

mortality (Woodruff, 2000). However, based 011 cu1Tent knowledge and researcl1 in de,,eloping 

countries, an increasing trend in childhood overweigl1t and obesity is being observed (Adeon1i ct. 

al, 2015). They possess the greatest 11eed for consideratio11 because tl1ey experience significant 

physical, psychological and biological changes. Tl1eir 11t1tritio11nl stntus/nccds and health 

interventions have not been ap1Jropriatcly consiclcrcd dcsJ)ilc globnl concerns for ndolcsccnt 

health (WI-IO, 2005). 
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Since childhood overweight and obesity have been shown to persist into adulthood \vith 

significant related health and psychological implications, there is a crucial need to preve11t 

obesity. The etiology of overweight and obesity is complex and multifaceted and there are 

various factors from multiple contexts that interact with other. These factors are not yet well 

understood. Understanding these determinants will form a basis for key strategies on the 

effective prevention of overweight and obesity among children and adolescents. 

Several interventio11 prograins and ca1npaigns have recently been initiated in developing 

countries in order to increase knowledge on l1ealthy nutrition, diseases and physical activity 

ainong children and adolescents. Tl1ese progran1s vary according to the targeted age group, 

activities and budget allocated to it11plement these programs. Yet, it has been observed tl1at most 

programs use schools as an importa11t setting for health pro1notion ai1d education activities 

(Gupta et. al, 2012). Some of these progran1s include MARG project in India� the Fat Truth 

Campaign (U11ited Arab E1nirates), Sc]1ool l1ealth program and scl1ool canteen guidelines 

(Malaysia), World Heart Federation Campaign (Brazil) and the Community Children's Prograin 

(South Afric.a) to mention a few. These intervention ca1npaigi1s have shown favorable results in 

specific study populations, l1owever, tl1ey l1ave not yet reduced the overall prevale11ce of 

childhood overweight and obesity in developed or developing countries. If these intervention 

efforts are not properly coordinated botl1 at tl1e scl1ool a11d co1nmunity levels, chlldhood 

overweight and obesity may be far :fro1n being preve11ted. 

This study is ain1ed at bridging the gap i11 kt1owledge 011 tl1e prevale11ce and risk factors 

associated with overweight and obesity among adolescents in Nigeria. It is also essential for 

providing evidence-based infonnation to decision and policy 1nakers and stakeholders such as 

parents, teachers, Ministry of Health, Ministry of Education and Ministry of Youth Development 

and Sports for proper planning, de.velop111ent and imple1nentation of feasible public l1ealth policy 

interventions so as to curb tl1e alanni11g i11crease in overweigl1t a11d obesity. 

l .4 Rcscarcl1 Q ucstio11s 

The following questions were addressed in this study: 
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1. What is the prevalence of overweight and obesity among in-school adolescents in Ikenne

Local Government Area (IKLG)?

2. What is the pattern of overweight and obesity among in-scl1ool adolescents in IK.LG?

3. What are the deterrnina11ts of overweight and obesity among in-school adolescents in

IKLG?

4. What is tl1e correlation between Body Mass Index and Waist-Hip ratio as two standard

n1ethods of measuri11g overweight and obesity among adolescents?

1.5 Objectives of tl1e Study 

1.5.1 Broad Objective: To detennine tl1e prevalence and determinants of overweigl1t ai1d 

obesity ainong in-scl1ool adolescents of IKLG in Ogun State. 

1.5.2 Specific Objectives 

1. To dete1mi11e tl1e prevalence of overweight a11d obesity among in-school adolescents in

IK.LG.

2. To assess tl1e pattern of oveiweight and obesity amo11g in-school adolescents in IKLG.

3. To ide11tify the detenninants of overweight and obesity a1nong in-school adolescents in

IK.LG.

4. To determine the correlation between Body Mass Ii1dex a11d Waist-Hip Ratio as two

standard methods of measuring overweigl1t and obesity amo11g adolescents of IK.LG.
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CHAPTER TWO 

.LITERATURE REVIEW 

Adolescence refers to the developmental period between childhood and adulthood (Adesina et. 

al, 2012). WHO, (1995) defines adolescents as individuals between the ages of IO and 19 years. 

Adolescents· are said to make up abot1t 20% of the world's population with 85% living in 

developing countries (Dehne and Riedner, 2001). 

Adolescence is tl1e second most critical period of physical growtl1 after the early childhood years. 

It is a time of enormous pl1ysiological, cogiutive and psychosocial changes; and sexual 

develop1nent with muscle 111ass ru1d body fat i11crease in boys a11d gi1·ls respectively, as a result of 

l1onnonal ru1d e11vironmental iI1flue11ces (Adesina et. al, 2012). The de1nands of tlus non11al 

physical growtl1 a11d 1naturatio11 lead to increased need for nutrie11ts a11d micronutrients ru1d tlus 

places extra nutritional demands on adolescents (WHO, 2000). A combination of the energy 

de1nands of the adolesce11t growtl1 spu1t and inadequate diet has contributed i1runensely to tl1e 

poor weight status of adolescents. 

Overweight and obesity are defined as abnormal or excessive fat accumulation that may impair 

l1ealtl1 (WHO, 2013). Overweight and obesity have bee11 known to ma11ki11d since the Middle 

Ages; during the Renaissance of Europe ru1d the Ancient East Asian Civilization. Tl1ey were then 

regarded as a 1nark of wealth and affluence and were n1ore common among the elites; l1owever, 

recent reports l1ave sl1ow11 an i11creasi11g trend among the low- and middle-inco111e countries 

(Ene-Obong et. al, 2012). T11e rising epidemic sl1ows very serious cl1anges in the society and in 

the behavioral patterns of co1nmu11ities over rece11t years. Tlus is reflected in societal cl1anges, 

,vorldwide nutrition tra11sition, economic growth, urbanization, 1nodemizatio11 and globalization 

of food markets. Higher incomes and more urbru1 populations give rise to a wider availability of 

energy-dense and high fat foods; witl1 simulta11eous slufts towards less physically demanding 

work resulting in low levels of pl1ysical activity, i11creased auto1nated transport, technology in 

the home and more passive leisure pursuits (WHO, 2003). Tl1c cllildl1ood and adolescent years 

represent a major 'window of opportunity' and 'tcacl1ablc 111ol11cnt' for tl1c prevention and 

effective management of the key behavioral risk factors for cl1ronic diseases - t111hcalthy diet and 

]ow levels of physical activity coupled \Vith scdcntnry l)chnviors (I I ills ct. al, 2014). 
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2.1 Standards for Measuring Childhood Ovenveight and Obesity 

2.1.1 Body Mass Index (BMI) 

The prevalence of overweight and obesity is commonly assessed by using BMI, defined as the 

weight in kilograms divided by the square of the height in meters (kg/m2
). A BMI of over 25 

kg/m2 is defined as overweight, and a BMI of over 30 kg/m2 as obese (WHO, 2013). 

Centers for Disease Co11trol and Prevention (2000) defmes BMI cutoffs as overweight (25.0 < 
.

BMI < 30.0) and obesity(> 30.0). Overweight is defmed as a BMI at or above the 85u1 percentile 

and below tl1e 95th percentile for childre11 and teens of tl1e srune age and sex. Obesity is defi11ed 

as a BMI at or above the 95t11 percentile for cl1ildren a11d teens of tl1e same age and sex. For 

childre11 and tee11s, BMI is age- and sex-s1Jecific and is ofte11 referred to as BMI-for-age. A higl1 

BMI can be a11 indicator of higl1 body fatness. BMI does 11ot 1neasure body fat directly, but 

researcl1 has sl1own that BMI is correlated with more direct 1neasures of body fat, such as 

skinfold tllickness measurements, bioelectrical impedance, de11sito1netry (underwater weighing), 

dual energy x-ray absorptiometry (DXA) and otl1er metl1ods (Freedman et. al, 2013; Wohlfalut

Veje et. al, 2014). BMI can be considered an alten1ative to direct measures of body fat. b1 

general, BMI is an inexpe11sive and easy-to-perform metl1od of scree11ing for weigl1t categories 

that may lead to healtl1 problems. It also has its lit11itations such as mability to measure central fat 

adiposity whicl1 has been associated witl1 the risk of cardiovascular and 1netabolic disease in 

children (Kawatra et. al, 2013). 

Other standards of measuring overweight a11d obesity mclude: 

2.1.2 Waist Circumference (WC) 

WC is a generally acceptable measure of central obesity wl1ich is a traditional risk factor for 

cardiovascular diseases (CVD). Etlmic-specific cut-off values for WC are defi11ed between > 85 

cm and > 94cm for men and between > 80 cm and > 90 ctn for women in adults. Ho"vever, for 

children and adolescents frotn different ethnicities, no unifo11n defirutio11 of WC cut-offs exist 

due to their physiological growtl1 and develop111ent (Alberti et. al, 2005). 

2.1.3 Waist-I-lip Ratio (WJ·JR) 

The 1997 WHO Expert Consultation 011 Obesity rccog11i2ccl tl1c imt)ortunce of nbdo111i11nl fat 

1nass (referred to as abdomi11nl, central or visccrol ol)csity), ,vl1ich cn11, nry cons1dcrnbl)' ,,,itl1in a 
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narrow range of total body fat and body mass index (BMI). It also highlighted the need for other 

indicators to complement the measurement of BMI, to identify individuals at increased risk of 

obesity-related morbidity due to accumulation of abdominal fat (WHO, 2000). Waist-hip ratio 

(i.e. ratio of the circumference of the waist to that of the hips) was suggested as an additional 

measure of body fat distiibution. T11e ratio can be 1neasured more precisely than skin folds, and it 

provides an index of both subcutaneous and intra-abdominal adipose tissue (Bjorntorp, 1987). 

Extreme central distribution has a WHR of about 0.5, wllilst WHR is I .0 in the peripl1eral type. 

Another classification of WHR is 0.76 - 0.80 wllicl1 is norn1al, 0.81 - 0.86 whicl1 is moderate 

obesity, while above 0.86 is severe obesity (Ogunbode et. al, 2011). 

2.1.4 Waist-to-Height Ratio (WHtR) 

T11is can be defi11ed as tl1e ratio of tl1e waist circu1nference to the heigl1t. It is a simple, rapid 

screening tool wllicl1 has been sl1own to be more sensitive than BMI as an early wanting of 

l1ealth risks, cl1eaper and easier to measure and calculate (Ashwell and Hsiel1, 2005). 

WHtR is more strongly con·elated witl1 visceral fat-mass (Asl1well et. al, 1996) and clustering of 

cardiovascular risk factors in cllildren (Savva et. al, 2000) and adults (Hsieh et. al, 2003). It 

incorporates Waist Circu1nference as a measure of abdominal adiposity ru1d adjusts for an 

individual's size by dividing by their l1eigl1t. The use of WHtR has been proposed as it may 

explain the metabolic co11sequences of obesity and identify abdominal obesity, particularly in 

individuals who would not be classified as overweight or obese by BMI (Nambiar et. al, 2009; 

Reilly et. al, 1995). WHtR l1as no measurement units and is in close agreement i11 both males and 

females in an age-group. 

2.2 Burden of Childhood Over'\'veight and Obesity 

2.2.1 Global Burden of Ovenveigbt and Obesity

Childhood obesity is increasingly being recognized worldwide as a major global public l1ealth 

problem reaching epidemic proportio11s (Wang and Lobstci11, 2006). Cl1ildl1ood obesity is 

already epidemic in some areas and on the rise in otl1ers. Cl1ildl1ood obesity is increasing ut ru1

alarming rate particularly in low- and middle-inco1nc cou11trics. Global estitnntcs in 201 O 

suggested that 43 million children (35 1nillion cl1ildrcn in (lcvclopi11g countries) ,vcrc ovenvcight 

or obese, with a significant likclil1oocl thnt this figure ,viii clot1blc l>y 2020 (De Onis et. al, 2010). 
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The global evidence of childhood overweight and obesity is observed in the escalation of 

unhealthy dietary habits and physical activity behaviors. For example, the epidemic of obesity in 

Asia has been strengthened by the rapid nutrition and physical activity transition with a wide 

availability of energy-dense and poor quality foods as well as low physical activity levels ru1d 

sedentary lifestyle (Hills et. al, 2014). 

The calculated global prevalence of overweigl1t (inclt1ding obesity) in cllildren and adolescents 

aged 5 - 19 years is 10% (Moraes et. al, 2006). 

WHO (2012), estimated that about 40 million children u11der 5 years of age worldwide are 

overweight. According to tl1e US Surgeon Ge11eral, i11 the USA the nu1nber of overweigl1t 

children has doubled a11d the nutnber of overweight adolesce11ts has tripled since 1980. T11e 

prevalence of obese childre11 aged 6-to-11 years has 1nore tl1an doubled since the 1960s. Obesity 

prevalence in youtl1s aged 12-17 years l1as increased dramatically from 5% to 13% in boys a11d 

fro1n 5% to 9% in girls between 1966-1970 a11d 1988-1991 in tl1e USA. In 2009 - 2010, the 

prevalence rose to 16.9% runo11g cltildren and adolesce11ts betwee11 2 and 19 years and remained 

the same from 2011 to 2012 (Ogde11 et. al, 2012). TI1e problem is global and increasingly extends 

into the developing world; for example, in Tl1ailand the prevalence of obesity in 5-to-12 year 

olds children rose fro1nl2.2% to 15.06% in just two years. Obesity accounts for 2-7% of total 

health care costs i11 several developed cou11tries (WHO, 2003). 

More than 1.9 billion adults, 18 years and older, were overweight of which over 600 1nillion 

were obese in 2014. Overall, about 13% of tl1e world's adult population (11 % of n1en and 15% 

of women) was obese. About 39% of adults aged 18 years and over (38% of men and 40% of 

\Vomen) were overweight. Tl1e worldwide prevalence of obesity l1as 1nore than doubled behveen 

1980 and 2014 (WHO, 2014). In 1990, about 4.2% of cltildre11 were overweight and obese. This 

increased to 6.7% in 2010 and has been projected to rise to about 9.1 % by tl1e year 2020 (De 

Onis et. al, 2010). 

A study conducted by Acharya et. al, (2014) i11 Kaski District, Nepal, revealed tl1at tl1e 

prevalence of overweigl1t and obesity a1no11g l1igl1er scco11dary scl1ool adolescents ( 16 - 19 

years) was 5.8% and 2.3% respectively. Adolescents living i11 urban areas ,verc found to be about 

2.36 times more likely to have a higl1cr BM( co1nparcd to ll1eir rurnl counterparts. 

In Brazil, childl1ood and adolescent ovcrwcight/o\)csity is 011 tl1c i11crcnsc cspccinll)' nftcr the age 

of five, in all econom1c classes and in nil rcgio11s (N1cl1t1cs ct. nl, 2014). A rc,•1c,, t'ln the 
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prevalence of overweight and obesity in children and adolescents (2 to 19 years) in Brazil 

showed that there are variations across all regions. In the South, the rates were approximately 

25.7% and 10.4%, respectively among subjects aged 6-18 years. In tl1e Southeast, the prevalence 

was 13.7% and 15.4% respectively ainong subjects aged 2-19 years. In the Northeast region, rate 

of overweight was 15.8% and obesity 4.3% with population aged 6-19 years. In the Nortl1, the 

only study found showed a prevalence of 28.8% overweigl1t with population aged 6-19 years. 

Similarly, the only study in the ·central West regio11 showed a prevale11ce of overweight of 

16.8% and 5.3% obesity in cluldren aged 6-10 years. 

In l(uwait, recent studies have shown that overweight and obesity are indeed prevalent with an 

estimate of 30% - 40% of cl1ildre11 and adolesce11ts are either overweight or obese (Musaiger et. 

al, 2012). Alrashidi et. al, (2015) reported that about 011e quarter of tl1e cl1ildre11 (25.5%) were 

overweigl1t a11d over one-third (36.5%) were obese according to the BMI classification. 

2.2.2 Burden of Overweight and Obesity in Africa 

Over nutrition is an en1ergiI1g proble1n in segments of Sub-Sal1aran Africa11 society, particularly 

\.vhere lifestyles become urbanized ai1d \.Vesternized (Van der Sande et. al, 2001) and data have 

accumulated 011 the adverse l1ealtl1 effects of obesity i11 developed and developing countries. 

Increased risk for diabetes, dyslipidemia, coronary l1eart disease, atl1erosclerosis, l1ypertension, 

higl1 blood cholesterol conce11tration, stroke, certain cancers and artlmtis l1ave been reported to 

be associated witl1 obesity (Ribeiro et. al, 2006). The prevalence of overweigl1t and obesity have 

increased dramatically over the past few decades i11 most industrialized countries. 

Although more people in developing cou11tries now die fro1n obesity-associated diseases, 1nany 

people are still under the inlpressio11 that overweight and obesity affects only tl1e Western world 

and that lower resource countries continue to struggle witl1 only underweigl1t, malnutrition and 

infections. This may not be the case because the obesity epide111ic is growi11g faster in developing 

countries than in the developed world (WHO, 2000). Amo11g people aged 15 years and above, 

the WHO estimated that the prevalence of overweight and obesity i11 2010 ,vas as l1igl1 as 63.8% 

and 21.3% respectively, for men, and 73.8% and 43.2% respectively, for ,vomcn, in son1e Sub

Saharan Africa countries. Eritrea, Ethio1)ia, Dc1nocratic Rcpul,lic of tl1c Congo nnd Central 

African Republic had the lowest prevolcncc, \.vhilc Scycl1cllcs, Lcsotl10, Sot1tl1 Africa nnd 

Mauritius had the highest prevalence of ovcn.vc1gl1t nnd ol)CStt)' i11 St1b-Snl1nrn Africa (0110 ct. nl, 
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2012). In general, the countries with lower prevalence of overweight and obesity tend to be those 

with low gross domestic product per capita and vice versa, suggesting that socio-econo1nic status 

may be a determinant of overweight and obesity in some African countries. 

The 2002 National Youth Risk Behavior Survey for South Africa indicated that about 17% of 

children between 13 - 19 years were overweigl1t (Reddy et. al, 2008). In 2010, a study on the 

prevalence of stunting, overweigl1t and obesity, and 1netabolic disease risk was conducted a1nong 

rural South African children. The results sl1owed that tl1e prevalence of combined overweight 

and obesity, whicl1 was almost non-existe11t i11 boys, was substantial among adolescent girls, 

increasing with age and reaching approximately 20-25% in late adolescence. Central obesity was 

prevalent a1no11g adolesce11t girls, u1creasi11g with sexual maturation and reaclung a peak of 35%, 

indicating an increased risk of metabolic disease (I<imani-Murage et. al, 2010). 

Monyeki et. al, (2015) conducted a systematic review of articles on the challenges of 

underweight and overweight in Soutl1 African cllildren and adolescents and reported the 

prevalence of overweigl1t to be betwee11 4% and 24.5% using the NCHS/WI-IO reference. Using 

tl1e Cole-2007 refere11ce, the prevale11ce ra11ged from 5.4% to 32.4% and between 0% a11d 11 % 

using CDC growth cl1arts. In the same vein, tl1e prevale11ce of obesity a1nong children in studies 

that used NCHS/WHO reference ra11ged from 1 % to 6.4%. Cole-2007 reference sl1owed a 

prevalence of 2.5% to 17.3% and IOTF reference indicated a lligl1er prevalence of 24%. 

Mutburi et. al, (2014) showed a trend towards increasing proportions of overweigl1t/obesity over 

time in school-aged children in Sub-Saharan Africa, as well as a persistent problem of 

underweight. Weighted averages of overweight/obesity a11d obesity for the entire time period 

captured were 10.6% and 2.5% respectively. Body co1npositio11 n1easures were found to be 

higher in girls than boys, and higher in urban livu1g and higl1er socioeco1101nic status cltildren 

compared to rural populations or those of lower socioeconomic status. 

Morgre et. al, (2013) noted that tl1e prevale11ce of overweigl1t/obesity among school-aged 

children (5 - 14 years) in Tamale, Northern Ghana was 17.4%. 

Malete et. al, (2013) examined linkages betwee11 obesity, pl1ysical activity, ru1d body i111age 

dissatisfaction, witJ1 consideration of socioccono1nic status (SES) and urbnnizntion i11 adolescents 

in Botswana. They noted that the prevalence of ovc1"\vcigl1t n11d obcsit)' ,vns 16. 7%. These 

OW/OB students felt farther from ideal nncl grcntcr clissotisfnctio11 ,vitl1 tl1cir ,vcight and bod)' 

proportions tJ1an optimal weight students. Boys felt greater cli ffcrcncc fro1n iclcal nnd 1norc 
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dissatisfaction with muscle tone, chest size, and strength than girls. Lower SES students and 

tl1ose from rural villages had more minutes of PA than higher SES or urban students. 

According to Wolde and Belacl1ew (2014), the combined prevalence of childl1ood overweight 

and obesity among preschool children in Hawassa city, South Ethiopia was I 0. 7%. Children with 

a l1igh socioeconomic status were about 3.5 times more likely to become overweight/obese 

compared with those living with low socioeconomic status. 

2.2.3 Burden of Ovenveigbt and Obesity in Nigeria 

There is little or no available data on national surveys 011 childl1ood/adolescent overweight and 

obesity in Nigeria. However, there are releva11t findi11gs showing the prevale11ce of overweight 

and obesity amo11g childre11 and adolescents across regio11s in tl1e country. 

I(andala and Strai1ges (2014) stated that tl1e overall prevalence of combined overweigl1t and 

obesity (body 1nass index > 25) was 20.9%. Higl1er educatio11, lugl1er wealth index, living in 

urba11 setti11gs, a11d i11creasi11g age were all sigiuficantly associated with a ltigl1er prevalence of 

overweight/obesity. Tl1ere was also a striking variation in overweight/obesity prevalence across 

etlutic groups and state of residence, tl1e highest being in Cross River State, in South-Eastern 

Nigeria, tl1e lowest in Osun State in South-Western Nigeria. 

According to tl1e 2010 WHO survey data on Nigeria, tl1e prevale11ce of overweight was 26% and 

37% in 1nen a11d wome11 respectively, while tl1e prevalence of obesity was 3% and 8.1 % in 1nen 

and wo1nen respectively. Data from the WHO Global lnfoBase, based on individuals aged 30 

years and above, shows that the prevale11ce of overweigl1t a11d obesity togetl1er increased by 23% 

in men and 18% in wome11, while the prevalence of obesity alone increased by 47% in 1nen and 

39% in ,vomen, between 2002 and 2010, in Nigeria (0110 et. al, 2012). 

A comparative study on the pattern and determinants of tl1e weight-status of scl1ool-aged 

children from rural and urba11 communities in Osun State revealed that tl1e prevalence of 

overweight/obesity was 9.7% i11 tl1e urba11 com1nunity with no occurre11ce i11 tl1e rural con1munity

(Adeomi et. al, 2015). Sabageh and Ojofeiti1ni (2013) reported tl1ut Ll1c pre,,alc11ce of obesit)' 

among adolescents in flc-ffe, Osun State was 4.2% n11d \VOS significantly l1igl1cr in the fcn1alcs 

than in the males. The prevalence of ovc1"\vcigl1t and obesity nn1ong J)ri,,atc a11d })t1bl1c school 

adolescent females were found to be 4.0% nnd 1.2%; and 2.3'}'o nncJ 0° o rcs1Jccti,,cly (OJofciti111i 

ct.al,2011). 
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Mustapha and Sanusi, (2013) reported that the prevalence of overweight and obesity among in

scl1ool adolescents in Ondo State was 5.8% and 1.1 % respectively. Furthermore, overweight and 

obesity were found to be more prevalent in the rural area (7.90% ai1d 1.49% respectively) 

compared to tl1e urbai1 area (4.70% and 0.96% respectively). 

A cross-sectional school-based study in Lagos State reported tl1e prevalence of overweight and 

obesity to be 13.8% and 9.4% respectively among adolescents (Oduwole et. al, 2012). According 

to Akinpelu et. al, (2008), tl1e prevalence of overweight and obesity were reported witl1 respect to 

gender among adolescents (12 - 19 years) in urban Sagamu community. The study showed that 

tl1e prevale11ce of overweigl1t was higl1 in both genders (0 - 8.1 % and 1.3 - 8.1 % in males and 

females respectively). However, obesity prevale11ce was quite low (0 - 2. 7% and O - 1.9% in 

males and fen1ales respectively). 

Ayoola et. al, (2009) conducted a study on the relative l1eight a11d weight among cluldren and 

adolescents of two rural co1nmunities i11 Soutl1westem Nigeria a11d fou11d out tl1at no child or 

adolescent was overweigl1t based on BMI-for-age. 

In the Niger Delta region, Idu11g et. al, (2014), estimated tl1e prevalence of overweight and 

obesity an1ong male and female adults to be 39.8%, 28.0%, 31.7% and 52.0% respectively. They 

reiterated the fact tl1at overweight and obesity is increasing and becoming 1nore common in 

Nigeria. 

Ene-Obong et. al, (2012) estimated the prevalence of overweight and obesity among urban 

school-aged children and adolescents i11 Soutl1em Nigeria to be 11.4% and 2.8% respectively 

which was higher in adolescents (10 - 18 years) than in cl1ildren (5 - 9 yeai·s). In Benue State, 

9.7% and 1.8% of the adolescents were overweight and obese respectively. Prevalence of 

overweight was found to be ltigher in girls (20.3%) tl1an boys (16.2%), wl1ile a l1igher incidence 

of obesity was observed in boys (3.5%) (Musa et. al, 2012). 

Similarly, Adesina et. al, (2012) reported tl1e prevalence of ovenvcigl1t nnd obesit)' to be 6.3% 

and 1.8% respectively among scco11dary school adolescents ngcd 10 - 19 )1enrs in Port-1-lnrcottrt. 

A cross-sectional study conducted in Benin-city. Nigcrtn rc,,cnlcll thnt 5.7°,o of tl1c ndolcsccnts 

were ovcrwcigJ1t a11d 52. 7% \Vere at risk or ovcf'\vc1ght (On1uc111t1 nncl 01nuc111u, 20 l O). 
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2.3 Dual Burden of Malnutrition in Developing Countries 

Undemutrition has conventionally been the focus of nutrition issues in low- and middle-income 

countries (LMICs). The World Health Organization (WHO, 2002) revealed in the World Health 

Report that undemutrition together witl1 micronutrient deficiencies are the highest risk factors for 

disease and death, especially ainong young children. Evidence shows that severe u11demutrition 

kills globally 10.8 million cl1ildren under-5 years annually (Pelletier & Frongillo, 2003). 

However, rapid economic development and urba11ization have given rise to a nutrition transition, 

where energy-dense diets replace traditional diets and sedentary lifestyles prevail (Popki11, 1994). 

This l1as led to an iI1crease in obesity a11d diet-related cl1ronic diseases. The coexistence of under

and over nutritio11, also know11 as the "dual burden," poses a l1uge public healtl1 challenge. 

Presently tl1e growiI1g tl1reat of over nut1i.tion a11d its health, development, and socioeconomic 

consequences caiu1ot be igi1ored as u11der- a11d over nutritio11 live side by side in more 

households (Jongwook et. al, 2006). CL1rrently, individ11als, families, and commurlities globally 

are seen maki11g the rapid transitio11 fro1n undemutrition to poor nutrition (Jongwook, 2006). In 

line witl1 tl1e co-existence of 1111demuhition a11d obesity, a protracted-polaii.zed 1nodel of  

epide1niologic transitio11 has been docL1mented in LMICs. In this non-classical model of 

epidemiologic transition, infectious diseases ai1d unden1utritio11 coexist with non-communicable 

diseases and persist over prolonged periods of time. On the co1nmunity level, eco11omic status 

may influence tl1e extent of the dt1al burden, witl1 obesity increasingly affecti11g the already 

undernourished poor. In a l1ousehold, shared determinants of poor nutritional status ainong 

members can result in disproportionate 11utritio11al status across generations. Within an 

individual obesity may co-exist witl1 stunting or a11en1ia due to sl1ared underlying determinants 
' 

. 

or physiologic links (Tzioumis a11d Adair, 2014). 

Therefore, both undemutrition-related diseases, infectious diseases a11d obesity-related diseases 

contribute substantially to the burden of disease in tl1ese societies (WHO, 2002). 

This phenomenon, referred to as Nutrition Tra11sition, may be attributed to tl1e cl1anging 11ah1.re 

of globalized food supply, and easier access to tecl1nologically processed high fat and stigar 

foods coupled witl1 more sedentary lifestyles. 
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2.4 Pattern of Childhood Ovenveight and Obesity in Developing countries 

Jinabhai et. al, (2007) investigated the sex differences in under and over nutrition among school

going black teenagers (13 - 17 years) in South Africa. The socio-demograpl1ic and 

anthropo1netric profiles of these Black African teenagers revealed tl1at 2,924 (54.9%) were girls 

who were sigi1ificantly younger compared witl1 tl1e 2398 boys (45.1 %), by an average of 

approximately 3 n1onths (P < 0.05). Teenage girls on average were significantly sl1orter but were 

less stunted, weighed more, but had significantly lower weigl1t for age tha11 boys, and for each 

age group girls l1ad a significantly lugher BMI than boys (P < 0.005 in all cases). BMI increased 

with age at1d there was an i11crease in l1eigl1t and weight among botl1 boys a11d girls witl1 age. 

Wl1e11 consideri11g over 11uhitio11 at each age, girls had a significantly higher prevalence of 

overweight tl1an boys (P = 0.003). When considering obesity no statistically significant 

differences across gender and age groups were found. 

Significant sex differe11ces were noted it1 tl1e prevalence of under a11d over 11utrition, 

demonstrati11g a unique a11d uneve11 pattern regardi11g nutritional status amo11g Black teenage 

boys and girls, witl1 tl1e boys sl1owing signs of under 111.1tritio11 a11d tl1e girls, over nuhition. Tl1ese 

significant sex differences were fot1nd at every age, witl1 fewer girls undernourisl1ed ai1d having 

larger BM!s. 

The patte111 of weight abnormality was studied amo11g school children and adolescents (2 - 19 

years) i11 Ota, Nigeria by Chinedu et. al, (2012). The study reported tl1at weights and heights of 

subjects i11creased witl1 respect to age, indicative of a progressive growtl1 pattern. Abnormal 

body weights occurred in 22.4% of the respondents (u11derweight - 9.0%; ovenveight - 9.1 %; 

obesity - 4.3%). However, weight abnormality reduced with an i11crease in age. They also noted 

that underweight occurred most i11 early cluldl1ood (2 - 5 years) wl1ile overweigl1t and obesity 

peaked at middle childhood (6 - 9 years). Weigl1t deficiency was lugher in males (10.4%) than in 

females (7.9%), wl1ile weight excess was lligher in females (13.9%) tl1a11 i11 n1ales (12.6%). The 

study concluded that weight deficiency and weigl1t excess occurred si111ultaneously in school 

children and adolescents in Ota, Nigeria. Consequently, weigl1t deficiency (under nutrition) 

prevailed in early childhood, wl1ereas, weight excess (over nt1lritio11) prc,1ailcd in the older 

children and adolescents. 
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2.5 Determinants of Childhood Ovenveight and Obesity 

The causes of obesity are both biological and social and may vary considerably by sex or gender 

01 ang et. al, 2007). In general, excess weight gain occurs due to energy imbalance. Excessive 

e11ergy intake, particularly of energy-dense foods [ e. g., sugar-sweetened beverages (SSB)], and 

increased portion sizes, ai1d sedentary activity are often ascribed as the 1nain causes that have led 

to this pandemic (Lovejoy, 2003). 

The increasing i11ternatio11al trend for overweigl1t and obesity in childhood is occurring alo11gside 

ai1 escalation in poor eati11g a11d physical activity bel1aviors. Energy-dense and ofte11 poor quality 

foods are more widely available ai1d tl1e typical lifestyle of many children is cl1aracterized by 

low levels of physical activity ru1d a predisposition to inactive or sedentary lifestyles (Florentino, 

2002). These chai1ges n1ean tl1at affected cllildren have an increased risk of lifestyle-related, non

corrunu11icable diseases (NCDs) i11cluding tY}Je 2 diabetes, cardiovascular diseases and certain 

fonns of cancer (Rainacl1andra11, et. al, 2012). 

Recently, various studies l1ave delved into the behavioral, psycl1ological, e11virorunental, genetic 

and socioeconomic influences on overweight a11d obesity among children a11d adolesce11ts. These 

factors manifest in form of overeating or unhealtl1y dietary habits, reduced pl1ysical activity, 

sedentary lifestyle, high socioeconomic status, family history ai1d the 111echarusms by whicl1 tl1e 

e11vironment contributes to l1ealth. 

2.5.1 Sociodemographic Factors 

Several studies have sho\.vn the association between sociodemograpllic factors such as age, 

gender, ethrucity and increased BMI among adolescents. Tl1ese factors are referred to as the non

modifiable factors tl1at influence childl1ood overweight ru1d obesity. Overweight a11d obesity l1as 

been on the increase in girls and boys of all ages and etlmic groups (Ogden et. al, 2014). 

However, variations l1ave been observed ii1 tl1e prevalence of overweigl1t and obesity by sex, nge, 

race and ethnjcity. There have been reports of similar prevale11cc of ovenveigl1t and obesity 

among school-aged children (6-11 years old) and adolescents (12-19 years old) (\Vang, 2011). 

Fonseca and Gaspar de Matos (2005) conducted a st1rvcy n111ong Portugt1csc ndolcsccnts to elicit 

their perception about associated factors associated ,vitl1 nclolcsccnt o,1c1,vcight nnd ol,cs1t)'. The 

study reported that there were 111ore ol',csc girls com1Jurcd ,vitl1 boys, l10,vc,1cr, 1nnlc ,vl10 ,vcrc
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overweight were more than their female counterparts. Moreover, overweight and obesity was 

more common among the younger_ teens (11 - 13 years) than the older teens (14- 17 years). 

Lifestyle, occupational composition, dietary patterns, and outlooks differ greatly in metropolitan 

cities compared with nonmetropolitan cities in developing countries. Fascination of urban youth 

with Western- style food outlets and their willingness to pay for these services 1nake 
.

1netropolitan cities lucrative targets for most transnational fast-food companies. Litnited 

availability of open spaces and parks, increased rural-to urban 1nigration, and illegal settlements 

also reduce tl1e scope for pl1ysical activity for childre11 in metropolitan cities. In 1nost urban 

fa1nilies, working parents have less free tin1e to pla11 proper nutrition and cook healthy meals for 

tl1eir children; as a result, l1ealthy l101ne-cooked dinners l1ave been widely substituted by T.V. 

dinners or restaurant dirmers, whicl1 frequently take place in fast-food restaurar1ts. Working 

1nothers l1ave been particularly know11 to iI1dulge their cl1ildren witl1 a fairly co11stant flow of 

sweet treats and lugl1-fat snacks (Gupta et. al, 2012). 

111 Kaski district, Nepal, Acharya et. al, (2014) reported tl1at among the 838 higher secondary 

scl1ool students (16 - 19 years), urban respondents were fou11d to be more overweight/obese tl1an 

rural respo11dents (p=0.001, OR=2.360). Adolesce11ts of etlu1ic/ indigenous group (p<0.001, 

OR=2.56), fathers witl1 government job (p=0.011, OR=2.08), motl1ers with teaching job 

(p=0.038, OR=2.57) were also found to be 111ore overweight and obese. However, otl1er socio

demographic factors like gender (p=0.26), birth order (p=0.404) and parents' education (p=0.121 

for fathers' education and p=0.282 for 1notl1ers' educatio11) were not significantly associated with 

ovenveigbt and obesity. 

2.5.2 Behavioral Factors 

Mozaffarian et. al, (2011) and Deslunuk11-Taskar (2010) identified several obesity-promoting 

behaviors include frequent fast food consumptio11, eating occasio11s away from l1ome, high 

consumption of beverages high in sugar, and breakfast omission. In developing countries, 

students often have easy access to l1igl1-calorie, and 11utritionally-de1Jletcd foods i11 cafeteria and 

fast-food shops located around schools. Childl1ood obesity 1,os bcc11 li11kcd to tl1cse food choices 

available in the school cafeteria (Gupta ct. al, 2012). Rapid incrcnsc in cl1ildl,ood obesity has also 

been attributed to a shift 111 tl1c activity patterns fro111 outdoor ploy to incloor c11tcrtnin111cnt: 

television viewing, internet and co1nputcr gnn1cs. 
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In Kuwait, the rising prevalence of childhood overweight and obesity is a major public health 

issue. Recent fmdings show that economic transition has a negative influence on Kuwaiti's 

population lifestyle and dietary habits. Both children and adults consume more than the 

recommended energy intake for protein and carbohydrate requirements by about 78 - 100%. 

There has been an increase in food availability and consumption of foods high in calories and 

fats due to the high economic state of the cot1ntry. Moreover, a sedentary lifestyle, sucl1 as 

physical inactivity and long l1ours of watcl1ing televisio11 l1as also bee11 identified as a 

co11tributi11g 1isk factor to the incidence of cllildhood overweight a11d obesity in Kuwait 

(Musaiger, 2011). 

Alrashidi et. al, (2015) usir1g a 1nultiple regressio11 111odel u1dicated tl1at age, family llistory of 

overweight and obesity, sede11tary lifestyle (pl1ysical inactivity, prolonged television watching) 

a11d regular i11take of fast foods fro1n restaurants were contributu1g factors to overweight and 

obesity in botl1 1nale and female children m Kuwait. 

Ranjani et. al, (2014) stated that psychological and behavioral factors m form of unl1ealthy 

dietary practices and mcreased �edentary lifestyle are fue most important deterrniI1ants of 

childhood overweight a11d obesity. For example, m Pu11jab, an1ong adolescents wl10 were said to 

be obese, more than 80% of the1n were non-vegetarians. Overweigl1t a11d obesity also was 1nore 

prevalent among adolescents wl10 ate out outside the l1ome and fed largely on e11ergy-dense, high 

calorie snacks and dri11ks (Aggarwal et. al, 2008). Aggarwal et. al, (2008) also reported fuat more 

fuan half of the adolescents' spent 1-4 hours per day viewiI1g TV or sitting at tl1e co1nputer. 

Physical inactivity was also reported to influence cl1ildl1ood overweight iI1 form of less 

likelihood to participate ill sporti11g activities, changi11g mode of trru1sportatio11 (i11creased 

motorization), increased mecl1anization and use of labor-saving devices at l1ome (Goyal et. al, 

2010). 

Several studies on the association betwee11 adolescent overweigl1t/obesity ai1d cl1ro11ic disease-

related health practices have been posited. For example, Farl1at et. al, (2010) sl10,ved that early 

adolescent (<15 years) overweight and obese girls were 1.75 and l .77 litncs tnore likely to 

smoke, respectively, than their nor1nal weight peers, and n1id-adolcsccnt ( > 15 years) obese girls 

were 2.05 times more l1kcly to smoke. Ilnug ct. nl, (2009) sho,vcct n 11cgnt1,1c n.soc1ntion 
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between overweight and obesity and breakfast consumption and physical activity in the 

Netherlands and Finland during a cross national study.· 

The Australian Institute of Health and Welfare (2004) identified various causes of overweight 

and obesity among children and adolescents in Australia. They include: 

1. Increasing energy intake - Factors co11tributing to higl1 fat diets include availability of

e11ergy-dense foods, reduced time for cooking and foods eate11 away from home including

resta1:1fants, eateries, etc.

2. Increased sedentary lifestyles - Many sede11tary activities l1ave replaced active physical

activities during leisure l1ours including prolonged l1ours of watching television,

electro11ic or computer grunes and videos and internet.

3. Redt1ced pl1ysical activity levels - l11creased use of cars and perceptions about roads and

local neigl1borl1oods being unsafe l1ave reduced tl1e level of walkiI1g or cycling to schools

or otl1er public places.

4. Cl1anges i11 family stn1ctures - Cl1anges in family work patterns and parents' busy

scl1edules have reduced sufficient engagement in active physical activity witl1 the

cluldren.

A study conducted by Guo et. al, (2013) among adolesce11ts in Nortl1east China showed that 

frequent sleep was a protective factor against bei11g overweight or obese. However, not having 

breakfast everyday conferred higher odds of being overweight or obese. 

A 2014 HEAL study by Skouteris et. al, reported a ra11domized co11trolled trial addressing tl1e 

risk factors of overweight and obesity a1no11g 118 adolescents in out-of-l1ome care (OOHC) aged 

13 - 17 years. Several studies showed that tl1e risk of overweigl1t and obesity for children placed 

in OOHC has been largely ignored. Children and young people i11 OOHC experience poorer 

health conditions than their cou11terparts in tl1e general community, including lo\ver levels of 

immuruzation and attamment of educational objectives, a11d l1igher levels of n1ental l1ealth issues, 

behavioral disorders, risky healtl1 behaviors, ill11esses a11d accide11ts (Skouteris et. al, 20 l l ). 

Though the study is still in progress, it ai1ns at measuring tl1e effectiveness of the HEAL 

programme across two major co1nmunity service orga11izations tl1nt provide OOHC to

disadvantaged adolescents in the State of Victoria, Australia - Be1Ty Street and The Sal,,ation 

Army Wcstcarc. It is hypothesized that tl1e intervention 1-1 EAL group adolescents, in co1111)ar1son 

\Vtth the wa1L-list grou1,, nt the con1plct1on of the 6-n1ontl1 1ntc1"\1Cnt1on 1,rogrn1n111c ,vill: 
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demonstrate greater consumption of fruit and vegetables, and a decrease in consumption of lligh

fat, high-sugar cordials, soft-drinks and juices and non-essential, energy-dense snack foods; 

increase the number of days per week they are physically active for at least 60 minutes per day; 

demonstrate unproved knowledge regarding key aspects of healthy eating, physical activity and 

sedentary behaviors relevant to tlie prevention of obesity and improving healtl1 a11d well-being 

generally; a11d exhibit lower levels of depressive, anxiety, and stress symptoms, lower body 

dissatisfaction, and greater self-esteen1 ru1d qt1ality of life. At 12 1nonths post intervention these 

significant differe11ces between the i11terve11tion and co11trol group adolescents will be sustained, 

and the intervention group adolescents will also exl1ibit lower body mass index (BMI)-for-age z

scores. 

Kleiser et. al, (2009) revealed pote11tial determinants of obesity runong 17, 641 cl1ildren and 

adolesce11ts aged O - 17 years in Germany. Tl1e cross sectional KiGGS study sl1owed that there 

were strong positive associations between obesity and various risk factors. TI1e strongest 

association with obesity was observed for parental overweigl1t and for low SES (OR= 4.92; 95% 

CI = 4.1 - 6.0; OR= 2.12; 95% CI = 1.8 - 2.4). Furthermore, a positive association witl1 both 

overweigl1t (i.t1cluding obesity) and obesity was seen for maternal smoking durit1g pregnancy 

(OR= 1.68, 95% CI= 1.5 - 1.9; OR= 1.93, 95% CI= 1.6 - 2.4), high weigl1t gain during 

pregnru1cy (only for motl1ers of normal weigl1t) (OR= 1.92, 95% CI = 1.4 - 2.6), higl1 birt11 

weight (OR= 1.87, 95% CI= 1.4- 2.5), a11d high media consu111ption (OR= 2.06, 95% CI= 1.6 

- 2.6). In addition, high intakes of 1neat and sausages, total beverages, water and tea, total food

and beverages, as well as energy-providing food and beverages (OR = 1.32, 95% CI = 1.1 - 1. 7) 

were significantly associated with overweigl1t as well as witl1 obesity. Lo11g sleep time was 

negatively associated witl1 obesity a1nong 3- to I 0-year olds (OR= 0.89, 95% CI= 0.8 - 1.0). 

An Arab Teens Lifestyle Study (ATLS) condt1cted in Saudi Arabia exa1nined the lifestyle factors 

associated with overweight and obesity runong 2,906 adolescents aged 14 - 19 years (Al-Hazzaa 

et. al, 2012). The study evaluated the associations between obesity measures ru1d several lifestyle 

factors, including physical activity, sedentary bel1aviors a11d dietary l1abits. The 111ajor results 

from the study included reports of less pl1ysical activity i11 tcn11s of vigorous activity and less 

healthy dietary habits (e.g., lower intake of brcnkfnst, frt1its nncl 111ilk) n11d less i11takc of sugar

sweetened beverages, S\vects/chocolatcs n,nong ol,csc nclolcsccnts. Logistic regression nnnlysi .. 

showed that ovcrwcigl11./obcs1ty (1,ascd on BM I cntcgoncs) or nl)don11nnl obcsil)' (bn. cd on 
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demonstrate greater consumption of fruit and vegetables, and a decrease in consumption of high

fat, high-sugar cordials, soft-drinks and juices and non-essential, energy-dense snack foods; 

increase the number of days per week they are physically active for at least 60 minutes per day; 

demonstrate improved knowledge regarding key aspects of healthy eating, physical activity and 

sedentary behaviors relevant to tlie prevention of obesity and improving health and well-being 

generally; a11d exllibit lower levels of depressive, anxiety, and stress symptoms, lower body 

dissatisfaction, a11d greater self-esteem and quality of life. At 12 1uonths post intervention these 

significant differe11ces between the i11terve11tion and control group adolesce11ts will be sustai11ed, 

and tl1e intervention group adolescents will also exl1ibit lower body mass index (BMI)-for-age z

scores. 

K.leiser et. al, (2009) revealed pote11tial determinants of obesity among 17, 641 children and 

adolesce11ts aged O - 17 years in Ge1many. Tl1e cross sectional KiGGS study sl1owed that there 

were stro11g positive associatio11s between obesity ru1d various risk factors. T11e strongest 

association with obesity was observed for parental overweigl1t and for low SES (OR= 4.92; 95% 

CI = 4.1 - 6.0; OR= 2.12; 95% CI = 1.8 - 2.4). Furthermore, a positive associatio11 witl1 both 

overweight (i11cluding obesity) and obesity was seen for maternal smoking durii1g pregnancy 

(OR= 1.68, 95% CI = 1.5 - 1.9; OR= 1.93, 95% CI = 1.6 - 2.4), lligh weight gain during 

pregnancy (only for motl1ers of 1iormal weigl1t) (OR= 1.92, 95% CI= 1.4 - 2.6), higl1 birth 

weight (OR= 1.87, 95% CI = 1.4 - 2.5), and lligh media co11su111ption (OR= 2.06, 95% CI= 1.6 

- 2.6). In addition, l1igh intal<es of 1neat at1d sausages, total beverages, water and tea, total food

and beverages, as well as energy-providing food and beverages (OR = 1.32, 95% CI = 1.1 - 1. 7) 

were significantly associated witl1 overweigl1t as well as with obesity. Lo11g sleep time was 

negatively associated witl1 obesity a1nong 3- to 10-year olds (OR= 0.89, 95% CI= 0.8 - 1.0). 

An Arab Teens Lifestyle Study (ATLS) conducted in Saudi Arabia exruni11ed the lifestyle factors 

associated with overweight and obesity among 2,906 adolescents aged 14 - 19 years (Al-Hazzaa 

et. al, 2012). The study evaluated the associations between obesity measures and se\1eral lifestyle 

factors, including physical activity, sedentary behaviors a11d dietary l1abits. Tl1c 111ajor results 

from the study included reports of less pl1ysical activity in ten11s of \rigorous activity and less 

healthy dietary habits (e.g., lower intake of breakfast, fruits nr,d 111ilk) nnd less i11take of stigar

swcetencd beverages, sweets/chocolates a1nong obese nclolcscc1,ts. Log1sltc rcgr� sion nnnl)'Sts 

sho,ved that ovcrwcight/obcs1ty (l1nscd on BM I categories) or nllclOtllinnl obcstt)' (bnscc] on 
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WHtR categories) were significantly and inversely associated with vigorous physical activity 

levels (aOR for high level= 0.69, 95% CI 0.41-0.92 for BMI and 0.63, 95% CI 0.45-0.89 for 

WHtR) and frequency of breakfast (aOR for<3 days/week= 1.44; 95% CI 1.20--1.71 for BMI 

and 1.47; 95% CI 1.22-1.76 for WHtR) and vegetable (aOR for<3 days/week= 1.29; 95% CI 

1.03-1.59 for WHtR) intakes, and consumption of sugar-sweetened beverages (aOR for<3 

days/week= 1.32; 95% CI 1.08-1�62 for BMI and 1.42; 95% CI 1.16-1.75 for WHtR). 

A recent study conducted by Piryaili et. al, (2016) assessed the associated risk factors of 

overweigl1t among urbai1 school adolescents in Nepal. Tl1e results sl1owed that tl1e prevalence of 

overweight a1nong adolescent stude11ts was 12.2% (95% CI 8.9 to 15.5). Factors associated witl1 

being overweigl1t included ge11der (being male) (adjt1sted OR (AOR) 2.64, 95% CI 1.18 to 4.88), 

type of scl1ool (studying in private scl1ool) (AOR 2.10, 95% CI 1.03 to 4.28), family's 

socioeconomic status (AOR 4.77, 95% CI 1.36 to 16.72), watclli11g televisio11 for 1nore tl1an 2 h 

per day (AOR 8.86, 95% CI 3.90 to 20.11), and consumi11g fruit four times or less per week 

(AOR 3.13, 95% CI 1.39 to 7.01). However, tl1ere was no statistically sigrufica11t association 

between adolescent overweight and age, etlmicity, 1nother's education level, mother's 

occupation, number of siblings or family type. The study concluded that socioeco11omic status, 

watching television for a lo11ger titne and consumit1g less fruit were 1najor risk factors for 

overweight among adolescents in Nepal. 

In Malaysia, the prevale11ce of overweigl1t is 11igher in urban cities co1npared to 1ural areas and 

tl1ere are various factors that contribute to increase i11 body weigl1t status i11cluding attitudinal 

disposition towards food, ethnicity, genetic a11d envirorunental issues, sociocultural beliefs, area 

of residence and family's socioeconomic status (Moy et. al, 2004). 

Sakinah et. al, (2012) examined the socio-de1nograpl1ic, dietary and physical activity 

determinants of adolescent overweight and obesity among 178 secondary scl1ool adolescents (13 

_ 17 years) in Kelantan, Malaysia. Tl1ey co1npared tl1e prevale11ce of overweigl1t and obesity 

between Kota Bharu district and Bachok district and they found tl1at tl1e prevalence ,vas l1igl1cr in 

the former than the latter. This reflected tl1e fact tl1at the l1ousel1old inco111c of tl1c forn1er district 

was significantly higher than the latter district. Tl1e results also sl10,vcd thut there ,vcrc 

significant associations between students' rcsidc11cc (JJ 0.004), l1ouscl1()ld i11con1c (p = 0.005) 

frequency of fast food consun,ption (p - 0.001 ), breakfast skipping (p -= 0.00 l )  n11cl physical 

activity (p - 0.001) witl1 ovcrwcigl1t and ol,csity prcvnlcncc. 
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Peltzer and Pengpid (2011) reported various factors associated with overweight and obesity 

among school-aged adolescents in Ghana and Uganda. Among girls, smoking cigarettes (AOR = 

1.52, 95% CI 1.17 - 1.98) and loneliness (AOR = 2.26, 95% CI 1.23 - 4.15) were found to be 

associated with overweight or obesity and among boys, smoking cigarettes (AOR = 1.75, 95% 

CI 1.11 - 2.76) were found to be associated with overweight or obesity in multivariable analysis. 

Overweigl1t status was not associated with the intake of fruits, vegetables, and sedentary 

behavior. 

Morgre et. al, (2013) reported television viewing (p = 0.0149) and late bedtimes (p = 0.0375) as 

factors that were positively associated witl1 overweight ru1d obesity an1011g scl1ool-aged cl1ildre11 

(5 - 14 years) in Ta1nale, Nortl1en1 Gl1ana. 

A study on the worldwide associatio11 betwee11 televisio11 viewing and obesity i11 cluldren and 

adolescents revealed tl1at televisio11 viewing co11tributes to increased BMI in cl1ildhood. Daily 

televisio11 viewing in excess of one hour was reported i11 89% of adolescents and 79% of 

chlldren. Co1nparing adolescents in tl1e short viewing group as tl1e reference, tl1ose in tl1e 

1noderate, long ai1d prolonged groups had sigilificant i11crease i11 BMI and were hlgher i11 fe1nales 

tl1an it1 males. Tl1e study co11cluded that increased television viewing hours were positively 

associated with BMI in both adolesce11ts a11d cl1ildren witl1 a.n apparent dose response effect 

(Braitl1waite et. al, 2013). 

2.5.3 Built Environment and Socioeconomic Status (SES) 

Multistructural variables such as the pl1ysical enviro1unent and socioeconomic status l1ave been 

shown to have a significa11t influence on e11ergy i11take and energy expe11diture (Cutler et. al, 

2011). Environmental influences co11sist of the proximity of large supermarkets and malls, the 

concentration of fast food establislunents and restaurai1ts iI1 any give11 area, the availability of 

recreational centers for physical activity, a11d socioeco11omic status. In developing countries, 

affluent children attending private schools l1ave sigrtificantly l1igl1er prevale11ce of ovenveight 

and obesity than those belonging to lower SES. CJ1ildre11 fro1n l1igl1 SES recei,1e dnily nllo,vance 

(pocket money) to buy lunch and snacks. Because of the brand-building efforts b)' tran�nationul 

companies that heavily target this age group, fast foods, cas1ly nvnilnblc 1n tl1e scl1ool cafeteria. 

become their preferred choice. In addition, dt1c to cosy n,1niln\)1lity of clc)mcstie help 1n 

developing countries, affluent children 1nny resort tn n rclnti,,cly innct1vc l1fcst) le. 1\ltho\1gh 
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most children in  private schools go to school by bus or car, active commuting either by walking 

or bicycling is seen more commonly among children in government schools (Gupta et. al, 2012). 

These may either have a positive or negative influence on dietary habits and physical activity 

1 evels (Reed et. al, 2011). 

Guo et. al, (2013) showed that a higher 1nontl1ly fainily income (2,000-5,000 Chinese yuan

(CNY); 1 CNY = 0.163 US dollar) was associated with an increased risk of being overweight or 

obese as compared with lower incomes. 

Alqabtani et. al, (2014) reported socioecono1nic determinants of overweight and obesity runong 

Saudi children. The results showed tl1at male adolescents liviI1g in housel1olds wllich had a 

domestic driver were at a significai1tly higher risk of bemg obese in both the urban (p = 0.02) and 

rural ru·eas (p < 0.001). Urba11 fen1ales living i11 a 1nedium-mcome housel1old were at 1isk of 

overweigl1t (p = 0.02) and obesity (P < 0.01). Tl1e risk of obesity was al111ost 11 times l1igher for 

females living i11 l1ousel1olds wllich l1ad a driver (p = 0.01). Owmng a computer was associated 

with an increased risk of overweight runong urbai1 adolescent fe1nales (p = 0.01). 

Cl1ildren livi11g vvitl1 l1igl1er SES were 3 .5 ti1nes 1nore likely to be at risk of being overweight and 

obese as con1pared to cl1ildren living witl1 lower SES (Walde a11d Belachew, 2014). 

A recent study on the predictors of overweigl1t and obesity in adult women in Nairobi Province 

of Kenya revealed that urbailization and the nut1ition transition were well established in the 

sample of vvomen studied in the higl1 SE groups. They exltibited a sedentary lifestyle and 

consumed a diet l1igl1 in energy, protein, fat, cholesterol, a11d alcohol and lower in fiber and 

carbohydrate compared witl1 those in the low SE groups (Mbocl1i et. al, 2012). 

2.5.4 Psychosocial Factors 

Adolescent overweigl1t and obesity l1ave also been positively associated with a development of 

negative body image which is associated witl1 numerous 11ealth effects sucl1 as in1paired 111ental 

ability, }o\.v self-esteem, depression, sedentary lifestyle, pl1ysical inactivity, substance use and 

abuse (Paxton et. al, 2006). 

Nieman and LeBlanc (2012) also noted i1nportant psychosocial contribt1tors of adolescent 

overweight and obesity. They include depression, lovv self-cstccn,, bull)11ng nnd ,vcigl1t bias. 
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2.5.5 Genetics and Parental Obesity 

Several studies have shown that genetics and parental obesity are strong determinants of a child's 

weight status (Reilly et. al, 2005; Guo et. al, 2013). Parents are largely held accountable for tl1eir 

child's food environment in early life; tl1erefore, separation of the genetic and enviro11n1ental 

components of the influence of parental obesity is almost impossible (Parsons et. al, 1999). 

A cross-sectional study of 2,385 adolescents aged 11 - 18 years was conducted by Thibault et. 

al, (2009) in Southwest France between 2004 and 2005. T11e study examined risk factors of 

overweigl1t and obesity among French adolescents. The findii1gs showed that tl1e prevalence of 

overweight and obesity was greater ii1 boys and younger childre11. Tl1e odds ratio (OR) for an 

adolescent being overweight increased witl1 parents' being overweigl1t (at least one parent 
• 

overweigl1t, OR 1.97, 1.48-2.62, P < 0.0001 ), low paten1al socioeconomic status (OR 1. 78, 

1.22-2.60, P < 0.01) and sedentary bel1avior (22 11/wk, OR 1.33, 1.02-1.74, P < 0.05), a11d 

decreased with pl1ysical activity of pare11ts (at least one parent active, OR 0.67, 0.51-0.89, P = 

0.01). The study concluded that parental overweight and low socioeconomic status and 

adolesce11ts' sedentary bel1avior are stro11g risk factors for adolescent overweigl1t and obesity, 

and that parent's active lifestyle is associated witl1 a lower risk of overweigl1t in their 

adolescents. 

A rece11t national study conducted amo11g Iraniai1 adolesce11ts revealed tl1at parents' weight 

status, father's job ai1d pare11ts' education sl1owed sigi1ificant association witl1 weigl1t status in 

adolescents. Logistic regression analysis showed that pare11tal overweigl1t and obesity, parental 

education and father's job were the main parental detenninants of overweight and obesity in 

Iranian adolescents (Dousttnoha1nmadia11 et. al, 2012). 

In Bangladesh, Ferdousi and Ala1ngir (2008) co11ducted a cross-sectional study ainong 202 

students and found out tl1at the order of birtl1 of the stude11ts in family was found significant 

having more prevalence of overweigl1t among the first cluld. Also, cluldren overusing computer 

games, reading excess story book, doing less physical activity ai1d no sports were found to be 

significantly more among overweigl1t students tl1an otl1ers. Types a11d freqt1ency of snacks \Vere

also found to be significantly higher in the overweigl1t tl1a11 non-ovenvcigl1t students. 

A comparative study conducted in Olorunda Local Govcn1111cnt, Osun Stntc, Nigeria, sho,ved 

that there were significant associations bcl\.vccn school l)rpcs and ,1urio\1S nsk factors for 

ovcrweigllt and obesity in adolescent girls. These include: l11stof) of o\)csil)' in pnr�nts (x.2 9.52;
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P=0.002), knowledge about obesity (x2=50.12; P=0.0001), dietary practice (i=43.48; P=0.0001) 

and activities/lifestyle (i=41.15; P=0.0001), perception of their body figures (i=4.71; P=0.03), 

their satisfaction with their figures (x2=9.94; P= 0.002) and their fear about being overweigl1t or 

obese (i=4.25; P=0.039). Obesity/overweight i11 any of the parents or siblings occurred more 

among public school girls, good knowledge about obesity was demonstrated by private school 

girls compared to their public school cou11terparts. However, active lifestyles a11d healtl1y dietary 

practices were de1no11strated n1ore ainong t11e public scl1ool girls. Private school girls expressed 

more dissatisfaction with their body figures in co11trast to the public scl1ool girls (Ojofeitimi et. 

al, 201 I). Tl1e reasons for tl1ese varied results were ide11tified to be due to differences in 

socioeconomic status, level of educatio11, increased likelil1ood of practicing Western diets a11d 

eating junk foods and e11gage1ne11t in sedentary activities. 

2.6 Health Consequences of Childhood Overweight and Obesity 

Cliildhood overweight and obesity poses serious l1ealtl1 risks for cl1ildre11' s heal tl1 but medical 

researcl1 in investigating how obesity affects the health of children and adolescents l1as advanced 

rather slowly (Da11iels, 2006). The iJnmediate and lo11g-tenn l1ealth consequences of childhood 

overweight and obesity were assessed as follows: 

2.6.1 Cardiovascular Problen1s 

In the cardiovasct1lar system, the l1eart pu1nps blood and transported tlrroughout tl1e body and 

back to the l1eart by tl1e blood vessels. The arteries, which move blood from tl1e heart to all other 

parts of ilie body, are a dynamic series of conduits that regulate the flow of blood. As such, they 

are susceptible to various diseases that can ulti1nately lead to heart attack and stroke. Tl1e l1eart 

muscle is also susceptible to mechanisms that can thicken it and reduce its functions. 

Studies have shown the association betwee11 cl1ild and adolescent overweight and obesity ai1d 

cardiovascular risks. Daruels (2006) reported t11at tl1e prevalence of l1ypertension and left 

ventricular hypertrophy (increased tl1ickness of the l1eart's mai11 pu1npi11g cl1a1nber) ,vas about 2 

_ 4% in pediatric populations. T11e risk of higl1 blood JJrcssure is abot1t 2.5 to 3.7 t-in1es l1igher 

among with a BMI at or above tl1e 90th percentile tha11 those \vitl1 n B�'11 nt or bclo,v the 10th

percentile. He also noted that atherosclerosis (hnrdcn111g of tl1c nrtcrics) ,vns n significant 

consequence of childl1ood overweight nnd ollcs1ty, C\1cn tl1011gl1 it \Vns once tl1ot1gl1t to be 
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predominantly adult health concerns. Atherosclerosis begins as a fatty streak on the artery's inner 

lining and progresses into a fibrous plaque (a raised lesion) that ultimately causes a heart attack 

or a stroke by blocking blood flow to the heart or to the brain. Risk factors that cause this 

progression in adulthood include smokit1g, hypertension, high cholesterol, and diabetes. 

2.6.2 Metabolic Disorders 

The metabolic system is a co1nplex set of interrelated processes that control l1ow tl1e body uses 

ru1d stores e11ergy. It includes the gastroit1testinal tract, which governs absorptio11 of nutrients and 

energy; the liver, which is tl1e body's major 1netabolic organ; a11d a variety of hormo11al systems 

that govern tl1e ebb and flow of nutrients ru1d energy. Ma11y metabolic disorders-among tl1e1n 

insulit1 resistance, the metabolic syi1drome, dyslipide1nia (abnormal levels of fat in tl1e blood), 

glucose intolerance and type 2 diabetes n1ellitus-l1ave been linked witl1 obesity in adulthood. The 

metabolic syi1drome is a constellation of risk factors, including i.I1creased waist circumference, 

elevated blood presst1re, in- creased triglyceride and decreased HDL- cholesterol concentrations, 

and raised blood sugar levels. The u11derlying risk factors for the metabolic syndron1e are 

abdo1ni11al obesity and insulin resistance. T11e metabolic syndrome is an itnportant risk factor for 

cru·diovascular disease and for tl1e developme11t of type 2 diabetes in adults. Obesity is associated 

with cholesterol abnormalities, often referred to as atl1erogenic dyslipide1nia, tl1at i11volve 

abno1mal cl1anges it1 cl1olesterol and triglycerides (or fats) in tl1e blood. These abnormalities, 

wluch appear to accelerate atl1erosclerosis, also occur in obese children and adolescents. 

A study conducted by Narayan et. al, (2007) in USA revealed that there was a 37% increased 

lifetime risk of diabetes associated with obesity at age 18 years. However, tl1e rising prevalence 

of childhood overweight ru1d obesity in recent years has caused an appeara11ce of type 2 diabetes 

in children as young as 8 years old (Daniels, 2006). The prevalence of type 2 diabetes mellitus 

bas increased dramatically in adolescents-in parallel witl1 tl1e increasing incidence and severity of 

obesity. In Cincinnati the prevalence of type 2 diabetes in adolcsce11ts increased tenfold bct\vee11 

1982 and 1994. 

2.6.3 Psychosocial Consequences 

The most widespread consequences of childhood obesity nrc ps)1cl1osocinl. Ob�c children 

become targets of early and systcn1nt1c d1scrin11nnt1on As tl1cy 111aturc, the effects Clf 

27 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



discrimination become more culture-bound and insidious. Psychosocial issues iI1volve 

psychological health and the ability to relate to family members and peers. Sucl1 issues may l1ave 

many determinants, which may be genetic or socioeconomic. Childhood obesity is linked with 

various problems such as depression, low self-estee1n, and negative body image perception -

especially as a result of discrunination. Depression is a co1nmon mental health problem in 

adolescents. Adolescent-onset depression is often persistent a11d 1nay be related to longer-term 

adverse mental health and health outcomes. 

2.6.4 Premature Mortality 

Child or adolescent overweigl1t ru1d obesity l1ave been fou11d to be linked with an increased risk 

of pre1nature mortality in adulthood with l1azard ratios ranging fro1n 1.4 to 2.9 (Reilly and Kelly, 

2011). A cohort study fot1nd tl1at a BMI of>25 kg/m2 at age 18 was associated with significantly 

increased n1ortality witlun 20 years of follow up. By tl1e 32 year follow up, a BMI of greater tl1ao 

or equal to 26 kg/m2 at age 18 years was associated with significantly increased mortality risk 

(RR= 1.95, with BMI 19 kg/m2 as the refere11ce group) (Reilly et. al, 2003). 

Otl1er less commo11 consequences may include: 

2.6.5 Social and Economic Effects 

Of all tl1e eco11omic issues related to obesity, perhaps tl1e most i1nportant is tl1e cost of its 

associated healtl1 problems (Daniels, 2006). Evide11ce sl1ows that obesity in adolescence/ young 

adulfuood has adverse effects on social and econo1nic outcomes in you11g adultl1ood (for 

example, income, and educational attainn1ent). These effects 1nigl1t be more pronounced in 

women than men. For example, British girls born in 1958 who had BMI > 90tl1 perce11tile \vhen 

studied at age 16 had significantly lower income fuan girls ,vith BMI < 90th percentile (by 7% 

on average) at age 23, controlled for social class and intellige11ce quotient (Sargent et. al, 1994). 

2.6.6 Polycystic Ovary Syndrome 

Polycystic ovary syndrome consists of a constellation of ab11onnnlitics, inclt1ding nbnon11al 

menses, such clinical mani fcstations of androgen excess as acne nnd cxccssi,1c hair gro,vth, 

elevated levels of circulatory androgens, nnd polycystic ovnncs on ultrasound c,·alt1ation. 

AlthougJ1 obesity 1s generally not cons1clcrcd the cnusc of the syndron1c, it cn11 cxnccrbntc the 
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associated metabolic derangements, including insulin resistance. The onset of polycystic ovary 

syndrome is often around the time of menarch�, but it can occur after puberty, particularly after 

excess weight gain. The syndrome is one of the most common female hormonal disorders, with a 

reported prevalence of 5 to 10 percent (Daniels, 2006). 

2.7 Correlation between BMI and WHR 

The easiest and cheapest measures of obesity are tl1e body mass index (BMI), waist 

circumference (VvC) a11d waist to hip ratio (WHR) (Ghazali and Sanusi, 2010). Body 1nass i11dex 

(BMI) is a good measure of general adiposity and an elevated BMI value is an established risk 

factor for ischemic hea1t disease, stroke a11d ma11y cancers (Hu, 2008). Tl1e diagnosis of obesity 

is usually based on BMI. However, Waist Hip ratio (WHR) is thougl1t by so1ne to be a more 

se11sitive indicator of Obesity because of tl1e inclusion of abdomi11al fat depositio11 in tl1e 

Syndrome X (WHO, 2005). Studies l1ave sl1ow11 a positive relatio11sl1ip between BMI and WHR 

in relation to overweigl1t a11d obesity, lugh blood pressure and 1netabolic syi1drome among adults 

(Sanya et. al, 2009; Zafar et. al, 2007; Abiodun et. al, 2014) but studies regarding tlus 

relationsl1ip l1ave not been adequately reported iI1 cl1ildren and adolescents . 

• 

29 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



3.1 Description of Study Area 

CHAPTER THREE 

METHODOLOGY 

This research study was conducted in Ikenne Local Government Area (IKLG) of Ogun State. 

Tlris Local Government Area was created in September 1991, from the defunct Reino Local 

Govenunent. It is a semi-urban settlement, comprising of 5 major towns, namely Ipe1u, Ilisan, 

Ogere, Irolu and Ikenne. It has a land area of about 144 sq.Ian bounded on the west by Obafen1i

Owode Local Govenune11t, 011 tl1e south by Sagamu Local Government, on tl1e east and north by 

Odogbolu Local Governn1ent a11d a population of 118,735 as at tl1e 2006 ce11sus. The Reino 

people are predo1ni11a11t i11 tlris area. Tl1e people are predominantly fanners and traders, due to 

tl1e favorable rainforest weather i11 this area. There is freedom of worsl1ip for all. There are 

Christians, Musli1ns a11d traditional worshippers. The Local Goverrune11t has 27 approved public 

and private seco11dary schools ai1d 2 unapproved secondary schools. 

3.2 Study Design 

Tl1e study was a cross-sectional scl1ool-based study with adolescents between the ages of 10 and 

19 years. 

3.3 Study Population 

The study population comprised of school-aged adolescents (10 - 19 years) attending public and 

private secondary scl1ools (JSS 1 to SSS 3) in IKLG. 

3.3.1 Inclusion Criteria 

The study included adolescents between 10 and 19 years wl10 were enrolled it1 a public or private 

school as at the time of the study. 

3.3.2 Exclusion Criteria 

The study excluded students below IO years and above 19 years \vho ,vcrc still in secondar)'

school· and cl,ildrcn suffering from severe illness ns nt tl1c titnc of the stucl)'·
' 
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3.4 Sampling Technique 

A multistage sainpling technique was used for the selection of the study participants. 

Stage 1: Of the 10 wards in IKLG, 3 wards were randomly selected by balloting. 

Stage 2: From each ward, one conim1111ity each was randomly selected by balloting. 

Stage 3: From tl1e selected con1IT1unities, seco11dary schools were stratified into public ai1d 

private schools. One private and 011e public secondary school were selected at rai1dom by 

balloti11g (a total of 6 scl1ools were selected ra11do1nly :fro1n the list of all tl1e scl1ools in tl1e 

conununities). 

Stage 4: Probability proportio11al to size sa1npling was used to select tl1e total number of study 

participants in eacl1 scl1ool. Tllis was dete1mi11ed by dividi11g tl1e total number of students i11 each 

scl1ool by tl1e total 11umber of students in all tl1e six (6) schools and 1nultiplying by tl1e sample 

size (N). 

Stage 5: Students :from each school were stratified into Junior and Secondary sectio11s and 

probability proportional to size sampling was also used to select study participants :from each 

stratum. 

3.5 Sample Size Deterntination 

Toe minimum sample size (n) was determined by tl1e fonnula for estimating sample size for 

single proportion: 

n ==

Where 

z0 = value of z at 95% Confidence level ( l .96) 

p _ prevalence of ovcnveight in South-Wcstcn1 Nigeria (22.2%) (Odt1,,1olc ct. nl, 2012)

d = degree of precision (5%) 
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q = 1 - (prevalence of overweight and obesity) 

Il = 1.96
2 

X 0.222 X 0.778 

0.052

= 265.4 

Adjusting for 10% non-respo11se rate = n/(1-r) = 266/0.90 = 296 

Adjusting for desigi.1 effect: of (x2): 296 x 2 = 592 

Mi1mnum san1ple size = 592 participants 

3.6 Operational Definition of Tern1s 

Childhood Ovenveight and Obesity: Ab11ormal or excessive fat acctnnulation in tl1e body tl1at 

may iinpair l1ealtl1 in cluldren and adolesce11ts. 

Body Mass Index (BMI): A perso11's weight in kilograms divided by the square of l1eigbt in 

meters. For cltlldren a11d adolescents, BMI is age- and sex-specific and often referred to as BMI

for-age. BMI-for-age was classified based on WHO Growth Reference Cl1arts (2007) for 5 - 19 

years. 

Overweight:> +1 SD (equivalent to BMI 25kg/m2 at 19 years) 

Obesity:> +2 SD (equivalent to BMI 30kg/m2 at 19 years) 

Waist-Hip Ratio (WHR): Tl1e waist circumfere11ce divided by tl1e hip circumference. It is an 

additional measure of body fat distribution. WHR was classified based on WHO sex-specific cut

off points (WHO, 2011). WHR 2: 0.90 for boys and> 0.85 for girls were co11sidered over.veight. 

Adolescent: Children between tl1e ages of 10 and 19 years.

3.7 Data Collection Procedure 

rfhe major instrument for data collection was a se1ni-structured, pretested and irltcn1ie,ver

administcred questionnaire. The questionnaire contnincd tl1c follo,vir,g scctio11s:
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Section A: Adolescents' sociodemographic characteristics including age, sex, ethnicity, religion, 

area of residence, parents' highest level of education, parents' occupation, average monthly 

family income, number of siblings, and position in the fainily. 

Section B: Adolescents' dietary habits including breakfast consumption, and weekly dietary 

intake. 

Section C: Adolesce11ts' physical activity levels/sedentary lifestyle including mode of 

transportation to and fro1n school, e11gage111ent in sporti11g activities, l1ours spent on watcl1ing 

televisio11, video games and sleeping l1ours. 

Section D: Responde11ts' perception of weigl1t status of family 1nembers 

Section E: Body Image Perceptio11 of Respo11de11ts 

Antl1ropo1netric 1neasurements vvere take11 including weigl1t (kg), l1eigl1t (1n), waist and hip 

1neasurements (cm), to determine tl1e Body Mass l11dex and Waist-I-lip Ratio. 

Pl1ysical assess1ne11ts: Body weight of the respondents was measured using a standard portable 

batl1room scale (Canrry Mechanical Personal Scale: Model BR90 15B) to tl1e nearest 0.1 kg. Each 

responde11t was weighed witl1 ligl1t clothing and vvitl1out sl1oes and the scale was checked for 

accuracy after every 10th person. Tl1e height of the respo11dents was measured as the vertical 

distance from the top of the head to tl1e bottom of the feet with an appropriate height meter to the 

nearest 0.1cm. The Body Mass Index (BMI) was calculated in kg/1n2
• Waist circumference (cm) 

was measured with a flexible tap·e between the lovvest 1ib and the superior border of tl1e iliac 

crest at the level of the umbilical cord in a standing and balanced position. The hip 

circumference was done using a flexible tape to measure the widest dia111eter around the greater 

trochanter. Waist-Hip Ratio (WHR) was calculated to tl1e nearest 0.05. 

Ethical approval for this study was obtained from Babcock University Healtl1 Rcscarcl1 Ethics 

Committee (BUHREC). T11e principals of the selected schools were visited b)' t11c researcher to

discuss the obJecti ves and significance of tl1e study and to obtain their pcn11issio11 to cnrr)' out the 

study. All ineasurements \Vere taken during free periods or brcnk pcriocls 111 order r1ot to clisrupt 

academic activities. 1 wo research assistants (n n1nlc nncl n fcn1nlc) ,vcrc ndcquntcl)' trntnccl ()n

how to measure wcigllt, height, \VOist ond htp n1cnsurc1ncnts of tl1c pnrticipnr,ts. 111C)' ,vcrc ulso 
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trained on how to distribute the questionnaires and its contents for easy understanding to e11sure 

that the participants fill them correctly. 

3.8 Study Variables 

Dependent/Outcome Variables: 

• Overweigl1t- as assessed by Body Mass Index and Waist-Hip Ratio 

Independent Variables 

• Sociodemographic factors· e.g. age, sex, etlmicity, religion, area of residence, parents' 

l1igl1est level of educatio11, pare11ts' occupation, average montltly family income, 11u1nber 

of siblings, a11d position in the fa111ily. 

• Socioecono1nic status: Socioeconomic status of respo11de11ts was determined by parents'

level of education, occupation, type of school, total family monthly income and

possessio11 of so1ne selected home equipment.

• Dietary 11abits: Tl1e frequency of consu1nption of so1ne selected foods a week before the

study was scored. Foods considered l1ealtl1y st1ch as fruits, vegetables, 111eat, fish, eggs

and starchy foods were scored thus; tl1ose wl10 do 11ot take tl1e foods at all - 0, less than 3

times were scored 1, more tha11 3 ti111es/week were scored 2 and daily/1nore thai1 once

daily were scored 3. For foods co11sidered unl1ealtl1y such as fast foods, pastries, soft

drinks and sweets; tl1ose wl10 do not take tl1ese foods at all were scored 3, less than 3

times were scored 2, more tl1an 3 times were scored 1 a11d daily/1nore tha11 once daily

were scored 0. All these scores \.vere added a11d the meru1 was obtained. Those wl10

scored less tl1a11 the mean were co11sidered as having unl1ealthy dietary habits and tl1ose

who scored above the mean were considered as l1aving healtl1y dietary habits (Adeon1i et.

al, 2015). 

• Physical activity levels: T11e activity levels of tl1e respo11dents \Vere also scored. Those

who engaged in vigorous sports 3 or 1nore days a \veck, went to scl1ool on foot or bicycle,

slept 8 hours or less daily, spent 2 hours or less \Vatcl11ng television ru1d con1pt1ter games

were scored 2 each tor the aclt vi tics; those who did 11ot cngngc 111 these ncti,•itics ,vcrc

scored I. All tJ1cse scores were ndclccl oncl n n,cnn score ,vcrc ol)tn1ncd. �fhosc ,vllo scorccl

less than lite mean were cons1dcrccl os l1nv1ng lo,, phys1cnl nct1\t1ty level nnd tl1osc ,vl1o
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scored above the mean were considered as having high physical activity level (Adeorni 

et. al, 2015). 

3.9 Data Management and Analysis 

Data gatl1ered from the questionnaires were coded and entered into the computer using Statistical 

Package for Social Sciences (SPSS), versio11 20. Data were furtl1er cleaned and backed-up to an 

external hard-drive. Data were analyzed using descriptive statistics (freque11cies, percentages, 

means, and standard deviatio11s). Cross-tabulations a11d Clu-square test analysis were used to 

con1pute the relatio11sl1ip between variables in order to infer possible explai1atio11s. 

Logistic regression analysis was used to ide11tify tl1e determinants of overweight among 

adolescents in IK.LG. Odds ratios and 95% confide11ce interval were obtained for correlatio11s 

betwee11 tl1e depende11t and independent variables. Sirnple linear regressio11 was used to 

detennine tl1e relatio11slup between BMI and WHR. 

3.10 Ethical Co.nsiderations 

1. Approval was obtained fro111 Babcock University Health Research Ethics Co1runittee

(BUHREC) and the school at1thority of tl1e six secondary schools that were included in

the study.

2. Written and verbal informed consent was obtained from the participants.

3. Anonymity and confide11tiality was maintained. All ide11tifiers were removed frotn tl1e

questionnaires and the researcl1 assista11ts were trai11ed 011 the importa11ce of

confidentiality. 
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CHAPTER FOUR 

RESULTS 

4.1 Socio-demographic Characteristics of Respondents 

A total of 622 secondary school students participated in the study. The age range of the 

respondents was between 10 and 19 years. Tl1e 1nean age of the respondents was 15 years and a 

stai1dard deviation of 2 years. Majority (61 .7%) of the respondents were between 15 -19 years, 

wllile more than l1alf (58.7%) of the adolescents were females. A lligl1 percentage of tl1e 

respondents (82.2%) were Yon1ba, a11d practiced Christiariity (77.5%). Respondents' fatl1er's a11d 

1nother's rughest level of education were seco11dary education (52.2 °/o ai1d 54.4% respectively). 

Majority of the respo11dents l1ad less tl1an 5 siblings eacl1 (69.1 %) and were witllin the birth 

positio11 of 1 - 4 (86.5%). Tlrree l1undred a11d ninety four (63.3%) were enrolled in public 

schools wrule 228 (36.7%) were emailed into private scl1ools. More that1 11alf of the respo11dents 

were in the se1lior secondary classes (68.9%). (Table 4.1) 
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Table 4.1: Socio- demographic Characteristics of Respondents 

Variables Frequency (N = 622) Percent (0/o) 

Age (years) 

10 -14 238 38.3 
15-19 384 61.7 
Sex

Male 257 41.3 
Female 365 58.7 

Type of school

Public 394 63.3 

Private 228 36.7 

Ethnicity

Yoruba 511 82.2 

Igbo 84 13.5 

Otl1ers 27 4.4 

Religion 

Christianity 482 77.5 

Islam 132 21.2 

Otl1ers 8 1.3 

Father's education 

Primary & less 48 7.8 

Secondary 322 52.2 

Tertiary 246 40.0 

Mother's education 

Primary & less 62 7.0 

Secondary 335 54.4 

Tertiary 218 35.5 

Number of siblings 

1-4 428 69. l

More than 4 191 30.9 

Birth position
538 86.5 

1-4

More than4 84 13.5 

Class
31.2 

Junior Secondary 194 
68.9 

Senior Secondary 428 
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4.2 Socio-economic Status of Respondents' Parents 

Table 4.2 shows the distribution of respondents' parents' socioeconomic status. Results sl1owed 

that almost half of the respondents' fatl1ers were business owners (45.0%); others were 

professionals (24.6%), artisans (19.8%) and civil servants (10.6%). Similarly, tl1e motl1er's 

occupations were majorly business owners (67.8%); professionals (13.8%), artisans (11.4%), 

wl1ile a few (6.9%) were civil serva11ts. More tl1an half (59.4%) of tl1e respondents l1ad an 

average monthly fainily income of less than Nl 00,000. Majority of tl1e respondents possessed 

television sets (97.7%), generator set (90.5%), car (64.7%), and a l1ouse (76.8%). However, 1nore 

than half of tl1e respo11dents did not possess co1nputer/video ga1nes (53.1 %), while 36.4% lived 

iI1 a rented apart1ne11t. 

' 
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Table 4.2: Socio-economic Status of Respondents' Parents 

Variables 

Father's occupation 

Artisan 

Business 

Civil servant 

Professional 

Mother's occupation 

Artisan 

Business 

Civil servant 

Professional 

Average n1onthly family income 

Less than NI 00,000 

NI 00,000 - N299,999 

N300,000 - N499,999 

N500,000 and above 

Television set/DVD 

Yes 

No 

Generator 

Yes 

No 

Computer/video games 

Yes 

No 

Car 

Yes 

No 

Do your parents o,vn a house 

Yes 

No 

• 

Do you live in a rented apartment 

Yes 

No 

-

Frequency (N = 622) 

123 

280 

66 

153 

71 

422 

43 

86 

353 

126 

51 

64 

607 

15 

561 

61 

291 

331 

401 

221 

477 

145 

226 

396 

39 

Percent (0/o) 

19.8 

45.0 

10.6 

24.6 

11.4 

67.8 

6.9 

13.8 

59.4 

21.2 

8.6 

10.8 

97.7 

2.3 

90.5 

9.5 

46.9 

53.1 

64.7 

35.3 

76.8 

23.2 

36.4 

63.6 
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4.3 Adolescents' Dietary Intake 

Table 4.3 shows tl1e distribution of adolescents' dietary intake of various food groups. Results 

sl1owed that more than l1alf of the respondents occasionally ate fruits (59.5%), vegetables 

(43.0%), soft drinks (44.4%), fruit drinks (45.1%) and fast foods (35.1%). However, most of tl1e 

respondents ate meat and poultry products (65.8%), sugar-sweetened beverages (37.8%), water 

(69.4%), starchy foods (54.4%), snacks (58.4%) and sweets (39.4%) every day . 

• 
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Table 4.3: Adolescents' Dietary Intake of various food groups based on a weekly recall 

Food groups 
Fruits 

Frequency(N = 622) 

Not at all 
Occasionally
Very often
Everyday 
Non-response
Vegetables 
Not at all 
Occasio11ally
Very often
Everyday 
No11-response
Soft drinks
Not at all 
Occas io 11a lly
Very often
Eve,yday 
Non-respo11se
Fruit drinl<-s
Not at all 
Occasio11ally
Ve,y ofte11
Eve,yday 

No ti-response
Meat/fish/eggs 
Not at all 
Occasionally
Very often
Eve1yday 
No11-response
Sugar-s,veetened beverages 
Not al all 
Occasionally
Very often
Everyday 
Non-response

93 
368 
50 
107 
4 

87 
266 
94 

171 
4 

79 
275 
85 
180 

3 

149 

279 
65 
126 
3 

19 
119 
74 
407 

3 

64 
228 

94 

235 
1 

Water (6-8 glasses per day) 

Not at all 32 

Occasio11ally
��

5
Very often

429 Eve,yday 
4 -Non-respo11se 

. 

-

Not at all: 0 times; Occasio,,ally. 1 1 Lin1cs; T1cr)-1 oftc11: 4

41 

Percent (0/4) 

15.0 
59.2 
8.0 

17.2 
0.6 

14.0 
42.8 

15.1 
27.5 
0.6 

12.7 
44.2 

13.7 
28.9 
0.5 

24.0 

44.9 

I 0.5 

20.3 
0.5 

3 .1 

19.1 

11.9 

65.4 
0.5 

10.3 
36.7 
15.1 

37.8 
0.2 

5. I
16.9
8.4
69.0
0.6
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Table 4.3: Adolescents' Dietary Intake of various food groups based on a weekly recall 

Food groups 
Fruits 

Frequency(N = 622) 

Not at all 
Occasionally 
Very often 
Everyday 
Non-response 
Vegetables 
Not at  all 
Occasionally 
Very often 
Everyday 
Non-response 
Soft drinl<s 
Not at all 
Occasiorzally 
Very ofteri 
E·ve,yday 
Nor1.-respo11se 
Fruit drinl<s 
Not at all 
Occasio11ally 
Very ofte,1 
Eve,yday 
Non-response 
Meat/fish/ eggs 

Not at all 
Occasiorially 
Very often 
Eve,yday 
Non-response 
Sugar-s,veetened beverages 

Not at all 
Occasionally 
Very often 
Everyday 
Non-response 

93 

368 

50 

107 

4 

87 

266 

94 

171 

4 

79 

275 

85 

180 

3 

149 

279 

65 

126 

3 

19 

119 

74 

407 

3 

64 

228 

94 

235 

1 

Water (6-8 gJasscs per day) 

Not at all 32 

Occasionally 105 

52 Very ofte,1 
429 Everyday 
4 _ Non-respo11se . . 

Not at all: 0 ti1ncs; Occasio,,al/y. 1

41 

Percent (0/o) 

15.0 

59.2 

8.0 

17.2 

0.6 

14.0 

42.8 

15.1 

27.5 

0.6 

12.7 

44.2 

13.7 

28.9 

0.5 

24.0 

44.9 

I 0.5 

20.3 

0.5 

3. I

19. I

11.9 

65.4 

0.5 

l 0.3

36.7 

15.1 

37.8 

0.2 

5.1 

16.9 

8.4 

69.0 

0.6 
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Table 4.3: Adolescents' Dietary Intake of various food groups based 011 a weekly recall contd ...

Food groups 

Starchy foods 

Not at all 

Occasionally 

Very often 

Everyday 

Non-resporzse 

Snacks 

Not at all 

Occasionally 

Ve,y often 

Everyday 

Non-response 

S\veets 

Not at all 

Occasionally 

Very ofterz 

Everyday 

Non-response 

Fast foods 

Not at all 

Occasiorzally 

Ve,y often 

Everyday 

Frequency (N = 622) 

13 

172 

98 

337 

2 

30 

147 

81 

362 

2 

82 

210 

83 

244 

3 

148 

218 

122 

133 

Percent(%)

2.1 

27.7 

15.8 

54.2 

0.3 

4.8 

23.6 

13.0 

58.2 

0.3 

13.2 

33.8 

13.3 

39.2 

0.5 

23.8 

35.0 

19.6 

21.4 

Non-response l 0.2 
Not at all: o times; Occasionally: 1 - 3 times; Very often: 4 - 6 tunes; Eve,yday: Daily 
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4.4 Adolescents' Dietary Habits 

The assessment of dietary intake was based on intake of various food groups using a weekly 

recall. Table 4.4a shows the dietary habits of tI1e respondents. More tl1an half of the respondents 

skipped breakfast (53.5%), while over two-thirds (67.3%) took breakfast at home. Over one-third 

of the respondents took meals from fast food restaurai1ts ( 41.1 %) and soft drinks ( 42.8%). 

Majority of the respondents (80.4%) had unl1ealtl1y dietary habits wlule a few (19.6%) had 

l1ealtl1y dietary habits {Table 4.4b ) . 
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Table 4.4a: Dietary Habits of Adolescents 

Dietary Habits Frequency 

Breakfast omission 
(N=622) 

Yes 331 

No 288 

Non-response 3 

Where do you take brealdast 

Home 418 

School cantee11 171 

Sl1op ( outside school) 32 

Non-response 1 

Consumption of fast foods 

Yes 255 

No 366 

Non-response 1 

Consumption of soft drinks 

Yes 265 

No 354 

Non-response 3 

Table 4.4b: Composite Dietary Habits of Adolescents 

Dietary Habits 

Healthy 

Unhealthy 

Frequency 
(N=608) 
119 

489 

44 

Percent (o/o) 

53.2 

46.3 

0.5 

67.2 

27.5 

5.1 

0.2 

41.0 

58.8 

0.2 

42.6 

56.9 

0.5 

Percent (o/o) 

19.6 

80.4 
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4.5 Physical Activity Levels of Adolescents 

The assessment of physical activity levels was based on a five (5) day recall of activities. 

Table 4.5a sl1ows tl1e physical activity levels of the respondents. Results showed that more than 

one-third of the respondents walked to school as tl1eir mode of transportation ( 41.8%) wl1ile 

nearly two-thirds walked to and from scl1ool less tl1an 6 tin1es (out of a total of ten to and from) 

in the last 5 school days (64.3%). It took more thai1 30 1nu1utes to walk from home to school for 
.

about a third of the respo11dents (38.6%). Over 011e-third of the respondents occasionally e11gaged 

in vigorous activities (36.0%) sucl1 as jogging, football, cycli11g, etc. 

About two-thirds (68.4%) of tl1e respondents l1ad low pl1ysical activity level wl1ile 31.6% l1ad 

high physical activity level (Table 4.5b ). 
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Table 4.5a: Physical Activity Levels of Adolescents 

Physical Activity Level 

Mode of transportation to school 

Walking 

Bicycle 

Scl1ool bus 

Motorcycle 

Private car 

Non-response 

Frequency of walk to and fron1 school per "veek 

Less than 6 times 

6 - 10 times 

Non-response 

Duration of wall( to school 

Less tha11 15 1nit1utes 

15 - 30 minutes 

More tl1an 30 1nit1utes 

Frequency 

(N = 622) 

259 

14 

83 

184 

80 

2 

399 

222 

1 

150 

224 

235 

Percent (o/o) 

41.6 

2.3 

13.3 

29.6 

12.9 

0.4 

64.1 

35.7 

0.2 

24.1 

36.0 

37.8 

N 011-respo11se 13 2.1 

Frequency of vigorous activities per "veek 

Not at all 219 35.2 

Occasionally 223 35.9 

Very often 45 7.2 

Everyday 13 3 21.4 

Non-response 2 0.3 

Not at all: O times; Occasiorially: 1 - 3 times; Very ofle,i: 4 -6 times; Eve,y day: Daily

Table 4.5b: Composite Physical Activity Levels of Adolescents

Physical Activity Level 

Low 

High 

Frequency 
(N=608) 
416 

192 

46 

Percent (0/o) 

68.4 

31.6 
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4.6 Sedentary Lifestyle of Adolescents 

Table 4.6 shows the sedentary behavior of the respondents. More than half of the respondents 

(55.6%) reported reading as their leisure time activity, majority spent 2 hours or less watching 

TV/videos (60.0%) while 72.6% spent 2 hours or less on tl1e internet/computer games. Majority 

of the respondents reported parents regulating the amount of time spent on watclung TV but not 

very strict limits (37.9%). Over two-tlrirds reported sleeping 8 hours or less (68.7%) . 
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4.6 Sedentary Lifestyle of Adolescents 

Table 4.6 shows the sedentary behavior of the respondents. More than half of the respondents 

(55.6%) reported reading as their leisure ti1ne activity, majority spent 2 J1ours or less watching 

TV/videos (60.0%) while 72.6% spent 2 hours or less on the internet/computer games. Majority 

of the respondents reported parents regulating the amount of time spent on \Vatclring TV but not 

very strict limits (37.9%). Over two-tlurds reported sleeping 8 hours or less (68.7%) . 
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Table 4.6a: Sedentary Lifestyle of Adolescents 

Sedentary Lifestyle 

Leisure time activities 

Sleeping 

Watching TV /videos/DVDs 

Reading 
Playing football 

Hanging out with friends 

Riding bicycle 

Otl1ers 

Non-response 

Hours spent "\-Vatching TV/videos 

0-2 hours
3 -411ours
More than 4 hours
Non-response
Parents regulation of spent on "\-Vatching TV

No limits
Yes, but not very strict limits
Yes, strict limits
Non-response
Hours spent on internet/computer games 

0-2 hours 

3 -411ours 
More than 4 l1ours 
Non-response 
Sleeping hours 

8 hours or less 
More than 8 hours 
Non-response 

Frequency 

(N = 622) 

28 

183 
345 
39 

10 

5 
11 
1 

372 
138 
110 
2 

171 
234 
212 
5 

445 
101 

65 
9 

425 
194 
3 

Table 4.6b: Composite Sedentary Lifestyle of Adolesce11ts

Lifestyle 

Active 

Sedentary 
• 

Frequency 
(N=608) 
398 

210 

48 

Percent (0/o) 

4.5 
29.4 

55.5 
6.3 

1.6 
0.8 
1.8 
0.2 

59.8 
22.2 
17.7 
0.3 

27.5 
37.6 
34.1 
0.8 

71.5 
16.2 
10.8 
1.4 

68.3 
31.2 
0.5 

Percent (0/o) 

65.5 

34.5 
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4.7 Adolescents' Perception of Weight Status of Family Members 

Table 4.7 shows the distribution of respondents' perception of overweight and obesity among 

fatnily members. Results showed that most (more than 95%) of the respondents reported no 

history of overweight and obesity among parents and siblings . 
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Table 4.7: Respondents' Perception of Weight Status of Family Members 

Overweight among family Frequency Percent (0/4) 
members (N = 622) 
Father 

Yes 21 3.4 

No 594 95.5 

Non-response 7 1.1 

Mother 

Yes 22 3.5 

No 596 95.8 

Non-response 4 0.6 

Brother 

Yes 17 2.7 

No 579 95.8 

Non-response 26 4.2 

Sister 

Yes 25 4.0 

No 569 91.5 

Non-response 28 4.5 

• 

50 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.8 Body Image Perception of Adolescents 

Table 4.8 shows the distribution of body image perception of respondents. Results showed that 

most respondents (89.5%) were satisfied with their body weight, while 74.6% did not desire to 

lose weight. Half of the respondents (50.3%) did not desire to gain weight but 72.7% agreed to 

maintaining their curre11t weight. Nearly two-thirds of the respondents (63.4%) agreed tl1at their 

friends do not make jest of their body sl1ape wl1ile 65.9% were scared of becoming fat. 
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Table 4.8: Perception of Body Image by Study Participants 

Body In1age Perception 

I am satisfied with my body ,veight 

Agree 

Disagree 

Non-response 

I desire to lose ,veight 

Agree 

Disagree 

Indiffere11t 

No11-respo11se 

I desire to gain ,veigh t 

Agree 

Disagree 

Indifferent 

Non-response 

I desi1·e to maintain my current weight 

Agree 

Disagree 

I11different 

No11-respo11se 

My friends mal{e jest of my body shape 

Agree 

Disagree 

Indifferent 

Non-response 
I am scared of becoming fat 

Agree 

Disagree 

Indifferent 

Non-response 

• 

• 
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Frequency 

(N = 622) 

552 

65 

5 

149 

460 

8 

5 

295 

310 

11 

6 

449 

155 

14 

4 

217 

392 

9 

4 

407 

200 

11 

4 

Percent (0/o) 

88.7 

10.5 

0.8 

24.0 

74.0 

1.3 

0.8 

47.4 

49.8 

1.8 

1.0 

72.2 

24.9 

2.3 

0.6 

34.9 

63.0 

1.4 

0.6 

65.4 

32.2 

1.8 

0.6 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.9 Anthropometric Assessments of Respondents' Weight Status 

Anthropometric measurements of the respondents are represented in Table 4.9a and b. The

results showed tl1at the prevalence of ovenveight and obesity were I 0.0% and 2. 7% respectively. 

T11e combined prevalence of overweight and obesity was 12. 7%. The mean weight and l1eigl1t of 

the respondents were 48.92 ± 15.13 kg and 157.01 ± 10.37 cm respectively. Moreover, the meru.1 

BMI and WHR of tl1e respo11dents were 19.81 ± 6.70 kg/m2 a11d 0.83 ± 0.05 respectively . 

• 
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4.9 Anthropometric Assessments of Respondents' Weight Status 

Anthropometric measurements of the respondents are represented in Table 4.9a and b. The 

results showed that the prevalence of overweight and obesity were I 0.0% and 2. 7% respectively. 

The co1nbined prevalence of overweight and obesity was 12.7%. The mean weight and l1eight of 

tl1e respondents were 48.92 ± 15.13 kg and 157.01 ± 10.37 cm respectively. Moreover, the mean 

BMI and WHR of the respo11dents were 19.81 ± 6.70 kg/m2 and 0.83 ± 0.05 respectively . 
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Table 4.9a: Anthropometric Assessments for Weight Status of Respondents 

Anthropometric measurements 

Weight status - BMI 

Overweight 

Obesity 
• 

Combined overweight/obesity 

Weight status - WHR 

Co111bi11ed Overweight/at risk of abdo1ninal 

obesity 

Male 

Female 

Frequency 

(N = 622) 

62 

17 

79 

113 

34 

79 

Percent (0/o) 

10.0 

2.7 

12. 7

35.1 

13.3 

21.8 

Table 4.9b: Mean and Stru1dard Deviation of Al1thropometric Measure1nents 

Anthropometric Measurements Mean Standard Deviation 

Weight (kg) 48.92 15.13 

Height (cm) 157.01 10.37 

BMI (kg/m2
)

19.81 6.70 

Waist circumference ( cm) 70.99 6.91 

Hip circumference ( cm) 86.12 8.31 

WHR 
0.83 0.05 

WHR for males 0.84 0.05 

WHR for females 
0.81 0.05 
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4.9.la Prevalence of Overweight and Obesity (BMI) by Age 

Figure 4.1 shows the prevalence of overweight and obesity by age of the respondents using the

BMI technique. The prevalence of overweight and obesity \Vas Iligher in early adolescence (10 -

14 years) compared to late adolescence (15 - 19 years). The prevalence of overweigl1t was

llighest at age 12, while the prevalence of obesity was lligl1est at age 13. The prevalence of 

overweigl1t persisted till age 14 years and started decli11ing afterwards; while obesity peaked at 

age 13 at started declining till age 17. Obesity was general! y abse11t between 18 and 19 years . 

• 

• 
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Figure 4.1: Distribution of Overweight and Obesity (BMI) by Age 
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4.9.lb Prevalence of Overweight and Obesity (WHR) by Age 

Figure 4.2 shows tl1e prevalence of overweight and obesity by age using the WHR technique.

The prevalence of abdominal overweight and obesity was higher in late adolescence (15 - 19 

years) compared to early adolescence (10-14 years). The prevalence of overweight and obesity 

increased by age fro1n 10 years and peaked at 16 years ru1d significru1tly declined till 19 years . 
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4.9.lb Prevalence of Overweight and Obesity (WHR) by Age 

Figure 4.2 shows the prevalence of overweight and obesity by age using the WHR technique.

The prevalence of abdominal overweight ru1d obesity was higher in late adolescence (15 - 19 

years) compared to early adolescence (10 - 14 years). The prevalence of overweight and obesity 

increased by age from 10 years and peaked at 16 years and significantly declined till 19 years. 
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Figure 4.2: Distribution of Overweight and Obesity (WHR) by Age 
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4.9.2 Weight Status of Respondents by Sex

The mean weight and heigl1t (158-.10 cm versus 156.24cm; p = 0.039) were significantly higl1er 

in males compared to females; however, tl1e mean BMI was higher in females compared to the 

males. Also, tl1e mean waist and hip measure1nents were significantly higher in fe1nales than in 

males; but the mean WHR was higher in males thai1 in the females (0.84 versus 0.81; p < 0.001). 

(Table 4.9 .1) 

• 

• 
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Table 4.9.2: Anthropometric Measurements of Respondents by Sex

Anthropometric Male Female t-test p-value

measurements 

Weight (kg) 49.56 ± 20.95 48.47 ± 9.00 0.782 0.435 

Height (cm) 158.10 ± 12.42 156.24 ± 8.57 2.069 0.039* 

BMI (l{g/m2
) 19.80 ± 9.70 19.82±3.20 -0.052 0.958 

Waist circumference (cm) 70.47 ± 6.65 71.36 ± 7.07 -1.569 0.117 

Hip circun1ference ( c1n) 83.62 ± 7.77 87.87 ± 8.24 -6.464 <0.001 * 

WHR 0.84 ± 0.05 0.81 ± 0.05 -18.362 <0.001 * 

*Statistically significant 
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4.9.2a Prevalence of Ovenveight and Obesity (BMI) by Sex 

The prevalence of overweigl1t and obesity by sex of the respondents using the BMI technique is

sho,;vn in Figure 4.1. The prevalence of overweig11t was higher ainong females (6.8%) compared

to the males (3.2%), while obesity was lugl1er in males (1.7%) compared to the females (0.9%) . 

• 

• 

• 
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Figure 4.3: Weight Status Distribution by Sex using BMI 
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Figure 4.3: Weight Status Distribution by Sex using BMI 
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4.9.2b Prevalence of Ovenveight and Obesity (WHR) by Sex 

The prevalence of overweight and obesity by sex of the respondents using WHR is shown in

Figure 4.2. The prevalence of both overweight and obesity was higher among feinales (19.4%

and 8.1 %) compared to the males (12.0% and 5.7%) . 
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Figure 4.4: Weight Status Distribution by Sex using WHR
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4.10 Bivariate Analysis 

Bivariate analysis was carried out to assess the association between weight status and socio-

de1nographic characteristics, dietary habits, physical activity levels, sedentary lifestyle, family

history and body image perception. Correlation analysis was also carried out to explore tl1e

relatio11ship between Body Mass Index (BMI) and Waist-Hip Ratio (WHR). 
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4.10.1 Association between Ovenveight/Obesity and Socio-demographic Characteristics

Tables 4.10.1 a and 4.10.1 b sl1ow the association between combined overweigl1t/obesity and 

socio-demographic factors using BMI and WHR. Results showed that combined 

overweight/obesity varied significantly (p < 0.05) according to age, type of school and mother 

are highest level of education by BMI. 

Tl1e prevalence of overweight/obesity was sigruficantly higher among adolescents aged between 

10- 14 years (18.91 %), who attended p1ivate scl1ools (21.49°/4) a11d wl1ose motl1ers l1ad a tertiary

educatio11 (16.97%). Otl1er factors sucl1 as sex, ethnicity, religion, fatl1er's occupation, nu1nber 

of siblings,· biith position and class category were 11ot significa11tly associated with 

overweigl1t/obesity (Table 4.10.1 ). 

Using tl1e WHR teclulique, the prevalence of overweight/obesity was sigi1ifica11tly hlgl1er runong 

adolescents aged betwee11 15 - 19 years, wl10 attended public schools, and whose parents l1ad 

secondary education. However, other factors sucl1 as sex, etlmicity, religion, number of siblings, 

birth position and class category were not statistically associated witl1 overweight/obesity (Table 

4.10.lb). 
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I 

Table 4:10.la: Bivariate Analysis between Overweight/Obesity (BMI) and Socio-demographic

Characteristics 

Socio-demographic Overweigh t/0 besity 
characteristics 

Yes No x.2 p-value
Age (years) 13.39 < 0.001 * 
10-14 45(18.91%) 193 (81.09%) 
15 -19 34 (8.85%) 350 (91.15%) 
Sex 0.16 0.688 
Male 31 (12.06%) 226 (87.94%) 
Female 48 (13.15%) 317 (86.85%) 
Type of school 25.08 <0.001 * 

• 

Public 30(7.61%) 364 (92.38%) 
Private 49 (21.49%) 179 (78.51%) 
Ethnicity 0.00 0.975 

Yoruba 65 (12.72%) 446 (87.28%) 

Others 14 (12.61%) 97 (83.39%) 

Religion 0.12 0.725 

Christianity 60 (12.45%) 422 (87.55%) 

Non-Christians 19 (13.57%) 121 (86.43%) 
5.43 0.066 Father's education 

44 (91.67%) Primary & less 4 (8.33%) 
289 (89.75%) Secondary 33 (10.25%) 
206 (83.74%) 40 (16.26%) Tertiary 

6.85 0.033* Mother's education 
57 (91.94%) Primary & less 5 (8.06%) 
301 (89.85%) 34 (10.15%) Secondary 
181 (83.03%) 37 (16.97%) Tertiary 

1.97 0.161 
Number of siblings 

60 (14.02%) 368 (85.98%) 
1-4

172 (90.05%) 19 (9.95%) More than 4 0.014 0.907 
Birth position

68 (12.64%) 470 (87 .36%) 
1-4 73 (86.90%) 

11 (I 3.10%) More than 4 3.66 0.056 
Class

32 (16.49%) 162 (83.51 %) 
Junior secondary 381 (89.02%) 

47 (I 0.98°/4) 
Senior secondary
*Statistically significant at P / O.OS
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Table 4.10.lb: Bivariate Analysis between Overweight/Obesity (WHR) and Socio-demographic

Characteristics 

Socio-demographic 
• Ovenveight/Obesity

characteristics 

Yes No x
l p-value

Age (years) 4.67 0.031 *
10-14 94 (39.66%) 143 (60.34%) 
15-19 185 (48.56%) 196 (51.44%) 
Sex 1.01 0.315 
Male 109 (42.75%) 146 (57.25%) 
Female 170 (46.83%) 193 (53.17%) 
Type of school 155.97 <0.001 * 
Public 251 (64.19%) 140 (35.81 %) 
Private 28 (12.33%) 199 (87.67%) 
Ethnicity 0.03 0.872 

Yoruba 231 (45.29%) 279 (54.71 %) 

Otl1ers 48 (44.44%) 60 (55.56°/o)

Religion 1.03 0.310 

268 (55.95%) Chris ti ru:ri ty 211 (44.05%) 

Non-Christians 68 (48.92%) 71 (51.08%) 

Father's education 27.58 <0.001 * 

Primary & less 21 (45.65%) 25 (54.35%) 

Secondary 176 (54.83%) 145 (45.17%) 

Tertiary
80 (32.65%) 165 (67.35%) 

16.70 <0.001 * Mother's education 
30 (50.00%) Primary & less 30 (50.00%) 
162 ( 48.50%) 172 (51.50%) Secondary 
143 (65.90%) 74 (34.10%) Tertiary 

1.04 0.309 
Number of siblings 

187 (44.00%) 238 (56.00%) 
1-4 

98 (51.58%) 92 (48.42%) More than 4 
2.79 0.095 

Birth position 
234 (43.82%) 300 (56.18%) 

1-4 
39 (46.43%) 45 (53.57%) 

More than 4 0.41 0.520 
Class 

83 (43.23%) 109 (56. 77°/o)
Junior secondary 230 (53.99%) 

196 (46.01%)
Senior secondary 
*Statistica]ly significant al P < O.OS
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4.10.2 Association behveen Overweight/Obesity and Socio-economic Status of Respondents

Bivariate analysis between overweight/obesity and socio-economic status of respondents showed 

tl1at the prevalence of overweight/obesity varied significantly according to the possession of a 

car (p < 0.05) by BMI. 

The prevale11ce of overweigl1t/obesity was significantly lugl1er among those who possessed a car 

compared to tl1ose who did not [14.71% versus 9.13%;·p < 0.05]. However, other factors sucl1 as 

fatl1er's occupation, 1nother's occupatio11, average mo11thly family income, possession of TV 

set/DVD, generator, computer/video games, parents' ownerslup of a house and those wl10 live in 

a rented apartn1ent were not significantly associated witl1 overweigl1t/obesity (Table 4.10.2a). 

Employing the WHR tecluuque, overweight/obesity was sigiufica11tly associated witl1 father's 

occupation (x.,2 
= 16.52, p = 0.001), mother's occupation (x,2 

= 17.73, p = 0.001), average n1ontltly 

family incon1e (x_2 = 24.29, p = <0.001), possessio11 of ge11erator (x2 = 4.59, p = 0.032), 

possession of cornputer/video gan1es (x2 = 6.68, p = 0.012), possessio11 of car (x,2 = 11.77, p = 

0.001), and parents' owi1ership of a l1ouse (x,2 = 5.13, p = 0.023). However, otl1er factors such as 

possession of Television set/DVD ru1d livi11g in a rented apart1nent were not statistically 

associated with overweight/obesity (Table 4.10.2b ). 
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Table 4 .10.2a: Bivariate Analysis between Overweight/Obesity (BMI) and Socio-economic
Status 

Socio-economic status Overweight/Obesity 

Yes No 1..1 p-value 
Father's occupation 1.37 0.713 
Artisan 14 (11.38%) 109 (88.62%) 
Business 39 (13.93%) 241 (86.07%) 
Civil servant 6 (9.09%) 60 (90.91 %) 
Professio11al 20 (13.07%) 133 (86.93%) 
Mother's occupation 1.02 0.797 
Artisan 7 (9.86%) 64 (90.14%) 
Business 54 (12.80%) 368 (87.20%) 
Civil servant 7 (16.28%) 36 (83.72%) 
Professional 11 (12.79%) 75(87.21%) 
Average n1onthly family 7.34 0.062 
mcome 

Less than Nl 00,000 34 (9.63%) 319 (90.37%) 
. 

21 (16.67%) 105 (83.33%) Nl00,000 - N299,999 
N300,000 - N499,999 8 (15.69%) 43 (84.31 %) 
N500,000 and above 12 (18.75%) 52 (81.25%) 

0.98 0.323 Television set/DVD 

Yes 76 (12.52%) 531 (87.48%) 

No 3 (21.43%) 11 (78.57%) 
0.05 0.832 Generator 

489 (87 .17%) Yes 72 (12.83%) 

No 7 (11.86%) 52 (88.14°/o) 
2.79 0.095 

Computer/video games 
44 (15.12%) 247 (84.88°/o) Yes 

No 35 (10.64%) 294 (89.36%) 
3.97 0.046* 

Car 

59 (14.71 %) 342 (85.29%) 
Yes 199 (90.87%) 20 (9.13) No 2.30 0.129 
Do your parents O\-VIl a house 

66 (13.84%) 411 (86.16%) 
Yes 131 (90.97%) 13 (9.03%) No 0.192 0.661 

Do you live in a rented 

apartment 
27 (11.95%) 199 (88.05%) 

Yes 343 (86.84%) 52 (13.16%) 
No 

-*Statistically significant at P ,,,, O.OS
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Table 4.10.2b: Bivariate Analysis between Overweight/Obesity (WHR) and Socio-economic

Status 

Socio-econo�c status Overweight/Obesity 
Yes No 1..1 p-value 

Father's occupation 16.52 0.001 *
Artisan 54 (44.63%) 67 (55.37%) 
Business 147 (52.88%) 131 (47.12%) 
Civil servant 28 (42.42%) 38 (57.58%) 
Professional 50 (32.68°/o) 103 (67.32%) 
Mother's occupation 17.73 0.001 * 

Artisan 35 (49.30%) 36 (50.70%) 
Business 205 (48.93%) 214 (51.07%) 

Civil servant 8 (18.60%) 35 (81.40%) 

Professional 31 (36.47%) 54 (63.53%) 

Average monthly family 24.29 <0.001 * 

mcome 

Less than NI 00,000 186 (52.99%) 165 (47.01 %) 

Nl00,000 - N299,999 43 (34.13%) 83 (65.87%) 

N300,000 - N499,999 25 (51.02%) 24 (48.98%) 

N500,000 and above 17 (26.56%) 47 (73.44%) 

0.82 0.365 Television set/DVD 

Yes 271 (44.94%) 332 (55.06%) 

No 8 (57.14%) 6 (42.86%) 

4.59 0.032* Generator 
313 (56.09%) Yes 245 (43.91%) 

No 34 (58.62%) 24 (41.38%) 

6.68 0.012* 
Computer/video games 

115 (39.93%) 173 (60.07%) 
Yes 

164 (50.00%) 164 (50.00%) 
No 

11.77 0.001 * 
Car 

160 (40.20%) 238 (59.80%) 
Yes 

99 (45.41%) 119 (54.59%) 
No 5.13 0.023*
Do your parents own a house 

203 (42.74%) 272 (57.26%) 
Yes 66 (46.48%) 76 (53.52%) 
No 2.93 0.087 

Do you Jive in a rented 

apartment 
111 (49.78%) 112 (50.22%) 

Yes 226 (57.36°'0) 
168 (42.64%)

No 
-

--

*Statistically significant at P < O.OS
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4.10.3: Association between Ovl:nveight/Obesity and Dietary Habits 

Table 4.10.3a shows the association between overweight/obesity and dietary habits by BMI.

Results showed that the prevalence of overweight/obesity was higher a1nong those who do not

usually skip breakfast compared to those who usually skip breakfast (15.28% versus 10.57%; P > 

0.05). Those who usually took breakfast at scl1ool canteens were more overweight/obese tl1an

those who took breakfast at home and shop (outside school) [15.20% versus 11.72% and 

12.50%; p > 0.05). The prevalence of overweight/obesity was also higl1er runong those who do 

not take 1neals fro1n fast food restaurants and those who do not usually take soft drinks [(13.39% 

ru1d 14.97% respectively); p > 0.05]. 

WHR technique showed tl1at tl1ere was a statistically significa11t association between 

overweight/obesity and breakfast 01nission (x2 = 4.65, p = 0.031). Otl1er factors were not 

statistically significant (Table 4.10.3b ). 
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4.10.3: Association between Ov�nveight/Obesity and Dietary Habits

Table 4.10.3a shows the association between overweight/obesity and dietary habits by BMI.

Results sl1owed that the prevalence of overweight/obesity was higher among those who do not

usually skip breakfast compared to those who usually skip breakfast (15.28% versus 10.57%; P >

0.05). Those wl10 usually took breakfast at school canteens were more overweight/obese than

those who took breakfast at home and shop (outside scl1ool) [15.20% versus 11.72% and 

12.50%; p > 0.05). The prevale11ce of overweight/obesity was also higher among those who do 

not take 111eals from fast food restaurai1ts and tl1ose who do 11ot usually take soft drinks [(13.39% 

and 14.97% respectively); p > 0.05]. 

WHR teclmique showed that tl1ere was a statistically sigrlificant association between 

overweight/obesity and breakfast 0111ission (x2 = 4.65, p = 0.031). Other factors were not 

statistically significai1t (Table 4.10.3b) . 

• 
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Table 4.10.3a: Bivariate Analysis between Overweight/Obesity (BMI) and Dietary Habits

Dietary Habits Overweight/0 besity 

Yes No x.1, p-value
Breakfast omission 3.06 0.080 

Yes 35 (10.57%) 296 (89.43%) 

No 44 (15.28%) 244 (84.72%) 

Where do you take breakfast 1.33 0.515 

Home 49 (11.72%) 369 (88.28%) 

Scl1ool cantee11 26 (15.20%) 145 (84.80°/o) 

Shop ( outside school) 4 (12.50%) 28 (87.50%) 

Consumption of f ast foods 0.36 0.550 

Yes 30 (11.76%) 225 (88.24%) 

No 49 (13.39%) 317 (86.61 %) 

Consumption of soft drinks 3.63 0.057 

Yes 26 (9.81 %) 239 (90.19%) 

No 
. 53 (14.97%) 301 (85.03%) 

0.93 0.334 
Dietary Habits 

Healthy 18(15.1%) 101 (84.9%) 

Unhealthy 58 (11.9%) 431 (88.1 %) 
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Table 4.10.3b: Bivariate Analysis between Overweight/Obesity (WHR) and Dietary Habits

Dietary Habits Overweight/Obesity 

Yes No 1.1 p-value 
Breakfast omission 4.65 0.031 * 

Yes 162 (49.24%) 167 (50.76%) 

No 116 (40.56%) 170 (59.44%) 

Where do you take breakfast 3.91 0.142 

Home 191 (46.02%) 224 (53.98%) 

School cai1teen 78 (45.88°/o) 92 (54.12%) 

Shop ( outside school) 9 (28.13%) 23 (71.87%) 

Consumption off ast foods 0.09 0.760 

Yes 113 (44.49%) 141 (55.51%) 

No 166 (45.73%) 197 (54.27%) 

Consumption of soft drinks 3.63 0.843 

Yes 121 (45.66%) 144 (54.34%) 

No 157 ( 44.86%) 193 (55.14%) 

0.17 0.679 Dietary Habits 

Healthy 55 (47.4%) 61 (52.6%) 

Unhealthy 221 (45.3%) 267 (54.7%) 

*Statistically significant at p < 0.05
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4.10.4: Association between Overweight/Obesity and Physical Activity Level/Sedentary

Lifestyle 

Table 4.10.4a shows the association between overweight/obesity and physical activity level and

sedentary lifestyle using the BMI technique. Results showed that the prevalence of

overweight/obesity was significantly higher among those wl10 l1ad school bus and private car as

their mode of transportatio11 to scl1ool, walking to and from school more than 6 times/week, 

distance from ho1ne to scl1ool on foot ai1d engage1nent in vigorous activities. Sedentary lifestyle 

factors sucl1 as leisure time activities, l1ours spent on watching TV/videos, regulation of time 

spent on watching TV, l1ours spent on i11temet/co1nputer games and sleeping hours were 11ot 

statistically associated with overweight/obesity. 

WHR teclulique sl1owed that only mode of tra11sportation to scl1ool (x,2 = 82.52, p = <0.001) and 

walking to and fron1 scl1ool n1ore tl1an 6 times in a week (x,2 = 34.95, P = <0.001) were 

significantly associated witl1 overweigl1t/obesity (Table 4.10.4b).
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4.10.4: Association bet:\veen Overweight/Obesity and Physical Activity LeveVSedentary

Lifestyle 

Table 4.10.4a shows the association between overweight/obesity and physical activity level and 

sedentary lifestyle using tl1e BMI technique. Results showed that the prevalence of 

overweight/obesity was significantly higl1er ainong those who had school bus and private car as 

their mode of transportatio11 to scl1ool, walking to and from school more than 6 times/week, 

distance from home to school on foot ai1d engage1nent in vigorous activities. Sedentary lifestyle 

factors such as leisure time activities, l1ours spent 011 watching TV/videos, regulation of time 

spent on watching TV, l1ours spent on internet/computer games and sleeping hours were not 

statistically associated with overweight/obesity. 

WHR teclulique sl1owed that only mode of tra11sportation to school (x,2 = 82.52, p = <0.001) and

walkino to and fron1 scl1ool n1ore tl1an 6 times in a week (x,2 
= 34.95, P = <0.001) were

b 

significantly associated with overweigl1t/obesity (Table 4.10.4b ) . 
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Table 4: 10.4a: Bivariate Analysis between Overweight/Obesity (BMI) and Physical 

Activity/Sedentary Lifestyle 

Physical activity and Sedentary Lifestyle
factors 

Mode of transportation to school
Walkit1g 
Bicycle 
School bus 
Motorcycle 
Private car 
Frequency of walk to and front scl1ool 
per week 
Less tl1an 6 times 
6-10 times 
Duration of ,valk to school 
Less tl1an 15 nunutes 
15 -30 minutes 
More than 3 0 minutes 
Frequency of vigorous activities per 
week 
Not at all 
Occasionally 
Very often 
Everyday 
LeisUI·e time activities 
Sleepi11g 
Watching TV /videos/DVDs 
Reading 
Playing football 
Hanging out with friends 
Riding bicycle 
Others 

·ct Hours spent on ,vatching TV/vi eos

0-2 hours 
3 -4 hours 
More than 4 hours 

. f ti 1e spent onParents regulation o n 

,vatching TV 
No limits 
Yes, but not very strict limits
Yes, strict limits 

Overweight/0 besity 

Yes No 1 -value
21.68 <0.001 * 

23 (8.88%) 236 (91.12%) 
3 (21.43%) 11 (78.57%) 
19 (22.89%) � 64 (77.11 %) 
16(8.70%) 168 (91.30%) 
18 (22.5%) 62 (77.50%) 

7.98 0.005* 

62 (15.54%) 337 (84.46%) 
17 (7.66%) 205 (92.34%) 

6.47 0.039* 
12 (8.00%) 138 (92.00%) 
26 (11.61 %) 198 (88.39%) 
39 (16.60%) 196 (83.40%) 

12.78 0.005* 

25 (11.42%) 194 (88.58%) 
40 (17.94%) 183 (82.06%) 
5 (11.11%) 40 (88.89%) 
7 (5.26%) 126 (94.74%) 

6.21 0.400 
5 (17.86%) 23 (82.14%) 
23 (12.57%) 160 (87.43%) 
39 (11.30%) 306 (88.70%) 

32 (82.05%) 7 (17.95%) 
2 (20.00%) 8 (80.00%) 
2 (40%) 3 (60.00%) 
1 (9.09%) 10 (90.91 %) 

4.50 0.105 
39 (10.48%) 333 (89.52%) 
24 (17.39%) 114 (82.61 %) 
15 (13.64%) 95 (86.36%) 

0.02 0.990 

150 (87.72°/o) 21 (12.28%) 
205 (87.61 %) 29 (12.39%) 

27 (12.74%) 185 (87.26°,o) 
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Table 4: 10.4a: Bivariate Analysis between Ovenveight/Obesity (BMI) and Physical 
Activity/Sedentary Lifestyle contd ... 

Ovenveight and Obesity 
Physical activity and Sedentary Yes No r.,2 p-value 
Lifestyle factors 

Hours spent on internet/computer 0.31 0.858 
games 

0-2 hours 57 (12.81 %) 388 (87.19%) 
3-4 hours 13 (12.87%) 88 (87.13%) 
More than 4 hours 7 (10.45%) 60 (89.55%) 
Sleeping hours 0.41 0.523 

8 l1ours or less 56 (13.18%) 369 (86.82%) 

More tl1an 8 hours 22 (11.34%) 172 (88.66%) 

Physical Activity Level 11.76 0.001 * 

Low 65 (15.6%) 351 (84.4%) 

I--Iigl1 11 (5.7%) 181 (94.3%) 

0.004 0.949 Lifestyle 
348 (87.4%) Active 50 (12.6%) 

Sedentary 26 (12.4%) 184 (87.6%) 

*Statistically significant at p < 0.05
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Table 4: 1 o.4b: Bivariate Analysis between Overweight/Obesity (WHR) and Physical

Activity/Sedentary Lifestyle 

Physical Activity and Sedentary Over,veight/Obesity Lifestyle factors 

Mode of transportation to school 
Walking 
Bicycle 
Scl1ool bus 
Motorcycle 
Private car 
Frequency of ,valk to and from school 
per week 
Less than 6 times 
6- 10 times
Duration of "valk to school 
Less tl1an 15 minutes 
15 -30 minutes 
More tl1an 30 minutes 
Frequency of vigorous activities per 
,veek 
Not at all 
Occasionally 
Very often 
Everyday 
Leisure time activities 
Sleepi11g 
Watching TV/videos/DVDs 
Reading 
Playing football 
Hanging out witl1 friends 
Riding bicycle 
Others 
Hours spent on ,vatching TV/videos

0-2 hours 
3-4 hours 

• 

More than 4 hours 
. f ti"me spent on Parents regulation o 

,vatching TV 
No limits 
Yes, but not very strict limits
Yes, strict limits

Yes 

148 (57.81 %) 
9 (64.29°/o) 
6 (7.23%) 
95(51.63%) 
20 (25.32%) 

145 (36.43%) 
134 (61.19%) 

68 (45.64%) 
109 (49.32%) 
100 (42.55%) 

94 (43.32%) 
107 ( 48.20%) 
15 (34.09%) 
62 (46.62%) 

9 (32.14%) 
77 (42.08%) 
166 (48.54%) 
20 (51.28%) 
2 (20.00%) 
3 (60.00%) 
2 (20.00%) 

167 (45.38%) 
68 (49.28%) 
43 (39.09%) 

72 (42.35%) 
I 12 (48.28%) 
93 (44.08%) 

78 

No 

108 (42.19%) 
5 (35.71 %) 
77 (92.77%) 
89 (48.37%) 
59 (74.68%) 

253 (63.57%) 
85 (38.81 %) 

81 (54.36%) 
112 (50.68%) 
135 (57.45%) 

123 (56.68%) 
115 ( 5 1 . 8 0%) 
29 (65.91 %) 
71 (53.38%) 

19 (67.86%) 
106 (57.92%) 
176 (51.46%) 
19 (48.72%) 
8 (80.00%) 
2 (40.00%) 
8 (80.00%) 

201 (54.62%) 
70 (50.72°/4) 
67 (60.91 %) 

98 (57.65%) 
120(51.72%) 
118 (55.92%) 

2 -value
82.52 <0.001 * 

34.95 <0.001 * 

2.10 0.349 

3.42 0.332 

10.34 0.111 

2.59 0.274

1.55 0.461 
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• 

Table 4:10.4b: Bivariate Analysis beh.veen Overweight/Obesity (WHR) and Physical

Activity/Sedentary Lifestyle contd ... 

Physical activity and Sedentary 
Overweight and Obesi� 

Yes No x
? p-value 

Lifes le factors 

Hours spent on internet/computer 0.31 0.858 
games 

0-2 hours 204 (46.05%) 239 (53.95%) 
3-4 hours 43 (43.00%) 57 (57.00%) 
More thai1 4 hours 30 (45.45%) 36 (54.55%) 
Sleeping hours 1.60 0.206 
8 hours or less 198 (46.92%) 224 (53.08%) 
More than 8 l1ours 80 (41.45%) 113 (58.55%) 
Physical Activity Level 11.38 0.001 * 

Low 170(41.1%) 244 (58.9%) 
Higl1 106 (55.8%) 84 (44.2%) 

3.90 0.048* Lifestyle 
203 (51.4%) Active 192 (48.6%) 

Sedentary 84 (40.2%) 125 (59.8%) 

*Statistically significant at p < 0.05

• 
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4.10.5: Association between Overweight/Obesi·ty and Over,veight among Family

Members/Body Image Perception 

Table 4.10.5a shows that there was no significant association between overweight/obesity and 

family history using both the BM1 approach. Although, the prevalence of overweight/obesity was 

higher among those whose parents (father/mother) and siblit1gs (brotl1er/sister) were overweight 

compared to those whose parents and siblings were not overweigl1t/obese. 

However, the prevalence of overweight/obesity was significantly l1igher a1no11g those who were 

satisfied with tl1eir body weigl1t, those who desired to lose weight and those wl10 desired to gain 

weight (p < 0.05). Other body image perception factors such as desirit1g to maintain current 

weight, frie11ds 1nakingjest of body sl1ape and being scared ofbeco1ni11g fat were not statistically 

associated with overweigl1t/obesity. 

Similarly, the WHR technique showed tl1at tl1ere was no statistically significant association

between overweig11tfobesity and faiiiily history. Desire to lose weight by tl1e adolescents was tl1e

only significant body image perception factor associated with overweight/obesity (p < 0.05)

(Table 4.10.Sb). 

• 
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Table 4.10.Sa: Bivariate Analysis between Overweight/Obesity (BMI) and Respondents'Perception of Overweight among Family Members and Body Image Perception

Family History and Body Image 
Perception 

Father 

Yes 
No 
Mother 
Yes 
No 
Brother 
Yes 
No 
Sister 
Yes 
No 
I am satisfied ,vith my body ,veight 
Agree 
Disagree 
I desire to lose weight 
Agree 
Disagree 
Indifferent 
I desire to gain ,veight 
Agree 
Disagree 
Indifferent 

ei ht I desire to maintain my current ,v g 
Agree 
Disagree 
Indifferent 

d shape l\tly friends make jest of my bo y 
Agree 
Disagree 
Indifferent . fatI am scared of becoming 

Agree 
Disagree 
Indifferent 

< 0 05 *Statistically significant at P 

Ovenveight/Obesity 

Yes 

75 (12.63%) 
2 (9.52%) 

73 (12.25%) 
5 (22.73%) 

74 (12.78%) 
1 (5.88%) 

69 (12.13%) 
5 (20.00%) 

60 (10.87%) 
17 (26.15%) 

40 (26.85%) 
37 (8.04%) 
O (0.00%) 

19 (6.44%) 
56 (18.06%) 
2 (18.18%) 

49 (10.91°/4) 
27 (17.42%) 
1 (7.14%) 

26 (11.98%) 
50 (12.76%) 
1 (11.11%) 

53 (13.02%) 
22 (11.00%) 
2 18.18% 

81 

No 

519 (87.37%) 
19 (90.48%) 

523 (87.75%) 
17 (77.27%) 

505 (87 .22%) 
16 (94.12%) 

500 (87.87%) 
20 (80.00%) 

492 (89.13%) 
48 (73.85%) 

109 (73.15%) 
423 (91.96%) 
8 (100.00%) 

276 (93.56%) 
254 (81.94%) 
9 (81.82%) 

400 (89.09%) 
128 (82.58%) 
13 (92.86%) 

191 (88.02%) 
342 (87.24%) 
8 (88.89%) 

354 (86.98%)
178 (89.00%)
9 81.82%

2 

0.18

2.11 

0.71 

1.36 

12.44 

37.58 

19.00 

4.84 

0.09 

0.84

-value
0.673

0.146

0.398

0.243

<0.001 * 

<0.001 * 

<0.001 * 

0.089 

0.955 

0.657 
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Table 4.10.Sa: Bivariate Analysis between Overweight/Obesity (BMD and Respondents'perception of Overweight among Family Members and Body Image Perception
Family History and Body Image
Perception 

Father 

Yes 
No 
Mother 
Yes 
No 
Brother 
Yes 
No 
Sister 
Yes 
No 

• 

I am satisfied with my body \Veight
Agree 
Disagree 
I desire to lose weight
Agree 
Disagree 
Indifferent 
I desire to gain weight
Agree 
Disagree 

• 

Indifferent 
ei ht I desire to maintain my current w g 

Agree 
Disagree 
Indifferent 

. body shape My friends make JeSt of my 
Agree 

Disagree 
Indifferent . fatI am scared of becorrung 
Agree 
Disagree 
Indifferent . . t < O.OS *Statistically s1gruficant a P 

• 

Ovenveight/Obesity 

Yes 

75 (12.63%) 
2 (9.52%) 

73 (12.25%) 
5 (22.73%) 

74 (12.78%) 
1 (5.88%) 

69 (12.13%) 
5 (20.00%) 

60 (10.87%) 
17 (26.15%) 

40 (26.85%) 
37 (8.04%) 
O (0.00%) 

19 (6.44%) 
56 (18.06%) 
2 (18.18%) 

49 (10.91 %) 
27 (17.42%) 
l (7.14%)

26 (11.98°/o) 
50 (12.76%) 
1(11.11%) 

53 (13.02%) 
22 (11.00%) 
2 18.18% 

81 

No 

519 (87.37%) 
19 (90.48%) 

523 (87.75%) 
17 (77.27%) 

505 (87.22%) 
16 (94.12%) 

500 (87.87%) 
20 (80.00%) 

492 (89.13%) 
48 (73.85%) 

109 (73.15%) 
423 (91.96%) 
8 (100.00%) 

276 (93.56%) 
254 (81.94%) 
9 (81.82%) 

400 (89.09%) 
128 (82.58%) 
13 (92.86%) 

191 (88.02%) 
342 (87.24%) 
8 (88.89%) 

354 (86.98%) 
178 (89.00%) 
9 81.82% 

l 

0.18 

2.11 

0.71 

1.36 

12.44 

37.58 

19.00 

4.84 

0.09 

0.84 

-value
0.673 

0.146 

0.398 

0.243 

<0.001 *

<0.001 * 

<0.001 * 

0.089 

0.955 

0.657 
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Table 4.10.5b: Bivariate analysis between Overweight/Obesity (WHR) and Respondents'perception of Overweight among Family Members and Body Image Perception
overweight among family members and 

Body Image Perception 

Father 
Yes 
No 

Mother 
Yes 
No 

Brother 
Yes 
No 

Sister 
Yes 
No 

I am satisfied ,vith my body ,veight 
Agree 
Disagree 
I desire to lose weight
Agree 
Disagree 
Indifferent 
I desire to gain ,veight
Agree 
Disagree 
Indifferent 

· ei htI desire to maintain my current w g 

Agree 
Disagree 
Indifferent 

b dy shapeMy friends make jeSt of my 0 

Agree 
Disagree 
Indifferent 

. fatI am scared of becoJJllllg 
Agree 
Disagree 
indifferent 

.,,, o OS *Statistically significant at P -

• 

Ovenveight/Obesity 

Yes 

13 (61.90%) 
264 (44.75%) 

13 (59.09%) 
264 ( 44.59%) 

8 (47.06%) 
264 (45.91 °/o) 

11 (44.00%) 
258 (45.66%) 

247 (45.07%) 
29 (44.61 %) 

78 (52.70%) 
192 (42.01%) 
7 (87.50%) 

130 (44.07%) 
142 (46.25%) 
5 (50.00%) 

204 ( 45.64%) 
64 (41.83%) 
9 (64.29%) 

101 (46.54%) 
171 (44.07%) 
5 (55.56%) 

178 (43.95%) 
92 (46.46%) 
7 63.64%

82 

No 

8 (38.10%) 
326 (55.25%) 

9 (40.91 %) 
328 (55.41 %) 

9 (52.94%) 
311 (54.09%) 

14 (56.00%) 
307 (54.34%) 

301 (54.93%) 
36 (55.39%) 

70 (47.30%) 
265 (57 .99%) 
1 (12.5%) 

165 (55.93%) 
165 (53.75%) 
5 (50.00%) 

243 (54.36%) 
89 (58.17%) 
5 (35.71 %) 

116 (53.46%) 
217 (55.93%) 
4 (44.44%) 

227 (56.05%) 
106 (53.54%) 
4 36.36% 

2 

2.41 

1.80 

0.01 

0.03 

0.01 

11.02 

0.38 

2.79 

0.75 

1.89 

-value
0.121 

0.180 

0.926

0.870 

0.944 

0.004* 

0.826

0.247 

0.689 

0.388 
I 
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4.11: Multivariate Analysis of Deter minants of Overweight and Obesity among Adolescents

Binary logistic regression was used to d t · e ermme the predictors of overweight and obesity among
adolescents. 

Table 4.1 la shows the result of bin 1 · · ary ogistic regression of the association between risk factors
investigated in this study and combined overwei·g11t and b ·ty · d l o es1 m a o escents.

Sociodemographic risk factors that were statistically associated witl1 overweight and obesity i11 

adolesce11ts were respondents' age, type of school, father's secondary education, and 1nother's 

secondary education (Table 4 .11 a). 

Adolescents between tl1e ages of 10 - 14 years were about 0.4 times less likely to be 

overweigl1t/obese (OR: 0.417; 95% CI: 0.258 - 0.672) co1npared to adolesce11ts between ages 15 

- 19 years. Si1nilarly, adolescents wl10 attended public scl1ools were about tl1ree tunes more

likely to be overweight/obese (OR: 3.321; 95% CI: 2.038 - 5.413) compared to tl1ose who 

attended private schools. Adolescents wl1ose parents (fatl1er a11d mother) l1ad seco11dary 

education were about two times 111ore likely to be overweigl1t/obese in relation to tl1ose who l1ad 

tertiary education (OR: 1.701; 95% Cl: 1.037 - 2.788 a11d OR: 1.810; 95% CI: 1.097 - 2.986 

respectively). 

Results further showed t}1at male adolescents were about 1.1 ti1nes 1nore likely tl1an females to be

overweight/obese (OR: 1. 104; 95% CI: 0.681 - 1.789); those who lived in rural areas had a 4

t
. 

dd f b · ·ght/obese (OR· 4 048· 95% Cl: 0.850 - 19.278) while those who
lilles o s o e1ng overwe1 · · ' 

1. d · 
. b ut 2 5 times 1nore likely to be overweight/obese in relation to

1ve 1n seIDI-urban areas were a o · 
. . (OR· 2 490· 95% CI: 0.870 - 7 .122). Adolescents in junior

those who lived 1n urban areas · · ' 

0 6 t. less likely to be overweight/obese compared to tl1e senior
secondary classes were about . 1mes

( R. 0 625· 95% CI: 0.384- 1.015). However, tl1ese factors ,vere
secondary school counterparts O · · ' 

not statistically significant. 
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Table 4.11 a: Binary Logistic Regression between Socio-demographic Risk Factors andCombined Overweight/Obesity in Adolescents

Age group 
J0-14 

]5 -19 (ref) 
Sex 
Male 
Female (ref) 
Type of school 
Public 
Private (ref) 
Area of residence 
Rural 
Semi-ztrban 
Urbari (ref) 
Ethnicity 
Others 
Yoruba (ref) 
Religion 
Non-Christians 
Clzristians (ref) 
Father's education 
Pri,nary & less 
Secorzda,y 
Tertiary (ref) 
Mother's education 
Primary & less 
Secondary 
Tertiary (ref) 
Number of siblings 
1-4 

More tlzan 4 (ref) 
Birth position 
1-4

More than 4 (ref) 
Class category 
Junior 

OR 

0.417 

1.104 
-

3.321 

4.048 

2.490 

1.010 

0.905 

2.136 

1.701 

-

2.330 

1.810 

-

0.678 

-

1.041 

-

0.625 
-_ Senior (ref) . . < 0.05 *Statistically s1gn1ficant at P 

95% CI for OR 
Lower Upper 

0.258 

0.681 

2.038 

0.850 

0.870 

0.544 

0.520 

0.727 

1.037 

-

0.874 

1.097 

-

0.392 

-

0.526 

-

0.384 

-

84 

0.672 

1.789 

5.413 

19.278 

7.122 

1.873 

1.576 

6.278 

2.788 

-

6.210 

2.986 

1.171 

-

2.062

-

1.015 

p-value 

<0.001 * 

-

0.688 

-

<0.001 * 

-

0.079 

0.089 

-

0.975 

0.725 

-

0.168 

0.035* 

0.091 

0.020* 

-

0.163 

0.907 

-

0.057

-
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Table 4.11 b shows the association betwe · . . . . en soc10-econoID1c status and overwe1ght/obes1ty 1n
adolescents. Results showed that average monthly family income of less than Nl 00,000 and

possession of car was statistically associated with overweight/obesity. T11e odds of

overweight/obesity among adolescents whose average monthly family income was less than 

NI 00,000 was twice higher than those witl1 average 1nonthly family income of NS00,000 ru1d

above. Similarly, adolesce11ts whose pare11ts did not own a car were about two ti1nes more likely 

to be overweight/obese compared to those whose parents possessed a vehicle. 

Results further showed that tl1ose whose mothers were civil servants were about 0.8 ti1nes less

likely than those wl10 were professionals to be overweigl1t/obese (OR: 0.754; 95% Cl: 0.270 -

2.108); while those did 11ot possess a TV set/DVD were about 0.5 times less likely to be

ove1weigl1t/obese than those wl10 did (OR: 0.525; 95% CI: 0.143 - 1.924). Tl1ose who lived in a

rented apartrnent were about 0.9 times less likely to be overweigl1t/obese compared to th0se wl1o

110t (OR: 0.895; 95% Cl: 0.545 - 1.471). However, tl1ese factors were not significa11t .

• 
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Table 4.11 b: Binary Logistic Regression betw . 
overweight/Obesity in Adolescents

een Socio-econormc Status and Combined

• 

95°/o CI for OR 
OR Lo,ver Upper p-value Father's occupation 

Artisan 1.171 0.565 2.426 0.671 
Business 0.929 0.521 1.658 0.804
Civil servant 1.504 0.575 3.935 0.406
Professional (ref) 

Mother's occupation 

Artisan 1.341 0.491 3.662 0.567 
Business 1.000 0.499 2.001 0.999 

Civil servant 0.754 0.270 2.108 0.591 

Professiorial (ref) -

Average monthly family income 

Less thari N 100, 000 2.165 1.053 4.450 0.036* 

NJ00,000 - N299,999 1.154 0.527 2.525 0.720 

N300,000 - N499,999 1.240 0.465 3.310 0.667 

-

NS00,000 and above (ref) -
-

Television set/DVD 
No 0.525 0.143 1.924 0.331 

-

Yes (ref) -

Generator 

No 1.094 0.478 2.501 0.832 

Yes (ref) 

Computer/video gan1es 
1.496 0.931 2.406 0.096 

No 

Yes (ref) 

Car 
1.004 2.935 0.048* 

1.717 
No 

-

-

Yes (ref) 
Do your parents o,vn a house 

• 

1.618 0.865 3.027 0.132
-No -

-

-

Yes (ref) 
Do you live in a rented apartment

0.895 
0.545 l.471 0.661

No - -

-

-

Yes (re 
*Statistically significant at P < O.OS
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Table 4.11 c shows the binary logistic re e · . . . 
. . 

gr ssion of the assoc1at1on between dietary, physical
activity, family hiStory and body image perception risk factors and combined
overweight/obesity.

After adjusting for other risk factors lt h , resu s s owed that adolescents who usually skipped
breakfast had a 0.6 odds of being overweight/obese (OR: 0.597; 95% CI: 0.359 - 0.992); wltlle

those wl10 had a high physical activity level were 0.5 ti1nes less likely than those witl1 low 

physical activity to be overweigl1t/obese (OR: 0.458; 95% CI: 0.240 - 0.873). Similarly, tl1ose 

who spent 3 - 4 hours watclung TV/videos had a 0.6 odds of overweight/obesity compared to

tl1ose wl10 spent O - 2 hours (OR: 0.563; 95% CI: 0.320 - 0.993), while adolescents wl1ose

mothers had normal weigl1t were about 8 tin1es more likely of being overweight/obese compared

to those wl1ose motl1ers were sli1n (OR: 7 .866; 95% CI: 1.324 - 46. 739). Tl1ose wl10 were

satisfied with tl1eir body weigl1t \.Vere about 0.5 ti1nes less likely to be overweigl1t/obese

compared to those wl10 were 11ot �atisfied (OR: 0.474; 95% CI: 0.227 - 0.990), while those wl10

desired to lose weigl1t were about 3.4 times more likely to be overweigl1t/obese (OR: 3.386; 95%

CI: 1.972 _ 5.814). Those wl1o desired to gain weigl1t l1ad a 0.4 times odds of being

overweight/obese itl relation to tl1ose wl1o did desire to gain weigl1t (OR: 0.398; 95% CI: 0.222 -

0.712). T11ese risk factors were statistically significant.

l l d healtl1y dietary habits were about 0.8 ti1nes less likely
Results furtl1er showed tl1at tl1ose w 10 1a 

. · h ho t1ad a11 u1tl1ealtl1y dietary l1abit (OR: 0.759; 95%
to be overweigl1t/obese 1n relation to t ose w 

. tl1an 4 hours playing i11temet/computer games
CI: 0.418 - 1.377),while those wl1o spent more

. ei 11t1obese (OR: 1.208; 95% CI: 0.515 - 2.837); tl1ose

were 1.2 times more likely to be overw g . . 
1 4 tunes more likely of be111g overwe1gl1t/obese

\vh 1 th 8 hours were about . 
o s ept more an . 84· 95% CI: 0.794 - 2.412); tl1ose \vho

1 fi 8 hours or less (OR. 1.3 ' 
compared to those who s ept or 

fri d made J. est of their body shape and
'ght t11ose wl1ose e11 s 

d · ed · · th · current we1 , 
es1r to ma1nta1n elf 

O 9 t' nes less likely to be ovenveight/obese
. fat were about . 11 

those who were scared of becoming 
95

01 CI· 0 503 _ 1.546); (OR: 0.868; 95% CI:
. (OR· 0.882; 10 • 

• 

[(OR: 0.989; 95o/o Cl: 0.543 - l .SOl ), . 

0.501 - 1 .507)) respec tively.
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Table 4.11 c: Binary Logistic Regression between Dietary Habits, Physical Activity, Overweightamong Family Members and BodY. Image Perception and Combined Overweight/Obesity
Risk factors 

Adjusted OR
Dietary habits 
Unhealthy (ref) 
Healthy 

• • 

Breakfast onnss1on 
No (ref) 
Yes 

Physical activity level 
Higlz 
Low (ref) 
Hours spent ,vatching 
TV/videos 
O - 2 hours (ref) 
3 - 4 liours 
More tlian 4 hours 
Hours spent playing 
internet/computer gantes 
O - 2 lzours (ref) 
3 - 4 l1ours 
More tlian 4 lioi,rs 
Sleeping l1ours 
8 hours or less (ref) 
More tha,i 8 Jzours 
Family history - Father 
Slinz (ref) 
Nor,rzal weiglzt 
Overweigl1t 
Family history - Mother 
Slinz (ref) 
Norrnal weiglzt 
Overweight 
Family history - Brother 
Slim (ref) 
Normal weiglzt 
Overweight 
Family history - Sister 
Slim (ref) 
Nornzal weight 

-

0.759 

0.597 

0.458 

0.563 

0.769 

1.010 

1.208 

1.384 

0.712 

0.620 

7.866 

1.994 

0.199 

0.295 

-

3.049 

Overwei ht 
. < o.05 *Statistically significant at P 

2.245 
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95°/o CI for OR 
Lo\ver Upper p-value 

• 

-

-

0.418 1.377 0.364 

-
-

0.359 0.992 0.046* 

0.240 0.873 0.018* 

-
-

-

0.320 0.993 0.047*

0.386 1.531 0.455 

-

0.521 1.960 0.976 

0.515 2.837 0.664 

-

0.794 2.412 0.251 

0.135 3.752 0.688 

2.927 0.546 0.131 

-

1.324 46.739 0.023*

6.143 0.2290.647 

-

0.150 0.022 1.789

2.610 0.272 0.033 

-

-

l 0.864 0.085 0.856 
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Table 4.1 lc: Binary Logistic Regression between Dietary Habits, Physical Activity, Overweightamong Family Members and Body Image Perception and Combined Overweight/Obesitycontd ... 

Risk Factors 

-1 am satisfied with my body
Adjusted OR 

,veight
Agree
Disagree (ref)

I desire to lose weight 
Agree 
Disagree (ref) 

I desire to gain \-veight 
Agree 
Disagree (ref) 

I desire to maintain my current 
,veight 
Agree 
Disagree (ref) 
My friends make jest of me 
Agree 
Disagree (ref) 
I am scared of becoming fat 
Agree 
Disagree (ref) 

. . 05 *Statistically s1gruficant at P < O. 

0.474 

3.386 
-

0.398 

0.989 

0.882 

0.868 

89 

95°/o CI for OR 
Lower Upper p-value 

0.227 0.990 0.047* 
-

1.972 5.814 <0.001 * 
-

0.222 0.712 0.002*

0.543 1.801 0.971 
-

0.503 1.546 0.661 

0.501 1.507 0.616 
-

-
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4.12: Correlation between Ovenveight/Obesity {BMI) and Waist-Hip Ratio (WHR)

Table 4.12 shows the correlation between Overweight/Obesity (BMI) and Waist-Hip Ratio

(WHR). Pearson-product correlation showed that there was a weak positive correlation between

BMl and WHR and it was not statistically sigiuficant (r = 0.023, N = 618, p = 0.573) .

• 

• 
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Table 4.12: Correlation between OverweighUObesity (BMD and Waist-Hip Ratio (WHR)

N Pearson-correlation p-value

(r) 

-Overweight/Obesity (BMI) 622 

0.023 0.573 
WHR 618 

• 
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CHAPTER FIVE

DISCUSSION, CONCLUSION AND RE COMMENDATION

5.1 Prevalence of Ovenveight and Obesity

This study gives a co1nprehensive report f th o e weight status and its related determinants amo11g
secondary school adolescents using both the BMI a d WHR t i.. · · Ik L 1 n ec1uuques m e1me oca 

Government Area, Ogun State. Results from tlus study reveals tl1at the prevalence of overweigl1t

(10%) and obesity (2.7°/o) by BMI was sigilificantly higl1er tl1an 5.8% overweight and 1.1 % 

obesity prevalence previously reported by Mustapl1a and Sa11usi, (2013) among in-school 

adolescents in Ondo State. 

Furthennore, several studies have reported prevalence of overweight a11d obesity in various

regions in Nigeria ainong adolescents. Prevalence rates of combined overweight ai1d obesity

reported in Osun State (Adeo1ni et. al, 2015), Ile-Ife (Sabageh ru1d Ojofeitimi, 2013), Sagamu,

(Akinpelu et. al, 2008), Benue (Musa et. al, 2012), Pott-Harcourt (Adesina et. al, 2012), Be11i11-

city (Oinueinu and Omueinu, 2010), Ekpoma, Edo State (Abal1 et. al, 2012) and Sokoto (Alunad

et. al, 2013) were significai1tly less tha11 10% an1ong tl1e population studied.

· E Ob t al (2012) ru11011g school-aged children and
However, studies conducted by ne- ong e · , 

d 1 · h N. ·a revealed tl1at the prevalence of overweigl1t (11.4%) and
a o escents m urban Sout em 1gen 

·g11 th hat \Vas found in this study. Otl1er studies also reveal a
obesity (2.8%) was slightly hi er · an w 

· . d b ·t tha11 those obtained from this study (Oduwole et. al,
higher prevalence o f  overweight an o est Y 

2012; Chinedu et. al, 2012; Owa a11d Adejuyigbe, 1999). 

I f coinbined overweight and obesity in tlus study
It h t· ated preva ence 0 

was observed that t e es im 
d b Cole et. al (2000) and IOTF

. thru1 tl1e prevalence reporte y , 
(12.7%) \Vas significantly higher

d" · South Africa Gl1ana and
501 In contrast, stu ies in , ' 

(2003) · 
· l · h as less than ,o. 1n Africa w 11c w 

f verweigl1t and obesity to be more than
1 . gher prevale11ce o o 

Botswana showed a significantly 11 
010. Monyeki et. al, 2015; Mogre et. nl, 2013:

. M rage et al, 2 
15% (Reddy et. al, 2008; Kiman1- u 

Malete et. al, 2013).
't . this study ,vus fO\tnd to be l11gl1cr than

. hl nnd obcs1 y in 
Estimates of the prevalence of overwcig . t nl (2004). Scvcrul stud,cs in dc,•clopcd

rt ,d t-,y Lol,stc1 n c . , 

the global prevalence of I 0% as rcpo c 
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CHAPTER FIVE

DISCUSSION, CONCLUSION AN D RECOMMENDATION

5.1 Prevalence of Ovenveight and Obesity

This study gives a comprehensive report f th o e weight status and its related determinants among

secondary school adolescents using both t11e BM! d WHR hni 
· Ik L 1an tee ques m enne oca 

Government Area, Ogun State. Results fro1n this study reveals tl1at the prevalence of overweight

(10%) and obesity (2.7°/o) by BM! was siginficantly higl1er than 5.8% overweight and 1.1 % 

obesity prevalence previously reported by Mustapl1a and Sanusi, (2013) amo11g in-school 

adolescents in Ondo State. 

Furthennore, several studies l1ave reported prevalence of overweight a11d obesity in various

regions in Nigeria ainong adolescents. Prevalence rates of combined overweight and obesity

reported in Osun State (Adeo1ni et. al, 2015), Ile-Ife (Sabageh and Ojofeitimi, 2013), Sagamu,

(Akinpelu et. al, 2008), Benue (Musa et. al, 2012), Port-Harcourt (Adesi11a et. al, 2012), Beni11-

city (Oinueinu and Oinueinu, 2010), Ekpoma, Edo State (Abal1 et. al, 2012) and Sokoto (Alunad

et. al, 2013) were significai1tly less tha.11 10% among the populatio11 studied.

However, studies conducted by Ene-Obong et. al, (2012) among school-aged cluldren and

d l · b S tl Ni·gen·a r·evealed that the prevalence of overweight (11.4%) and
a o esce11ts m ur a11 ou 1ern 

b · · 1 · h th what was fot1nd in tl1is study. Otl1er studies also reveal a
o es1ty (2.8%) was slightly ug er an 

· . d b ·ty than those obtained fro1n this study (Oduwole et. al,
higher prevalence of overweight an o est 

2012; Chinedu et. al, 2012; Owa ru1d Adejuyigbe, 1999).

I f Combined overweigl1t a11d obesity i11 this study

It h t· ated preva e11ce o 
was observed that t e es im 

d b c le et. al (2000) and IOTF
. tl1an tl1e prevalence reporte y o ' 

(12.7%) was significantly higher
d' ·. South Africa Ghana and

501 In contrast, stu ies 111 ' ' 

(2003) · fri h' h as less than 10• 

1n A ca w 1c w 
f rweigJ1t ru1d obesity to be n1ore than

. l l1i her prevalence o ove 

Botswana showed a significant Y g 
M eki ct al 2015· Mogrc ct. al 2013·

I 201 o· ony · , • , •

. . Murage et. a ' , 
15% (Reddy et. al, 2008; Kimani-

Malete et. al, 2013). 
't .0 this study \VOS found to be l11ghcr tl1u1\

. ci )}1t and ot,cs1 y t • • 

Estimates of the prevalence of ovcrw g 
. t ol (2004). Several studies 111 clc,,clopcd

rtcd t,y Lobstein c . 

the global prevalence of l 0% as rcpo 
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countries reveal a higher preval ence of overweight and ob . 
in the USA (Ogden et. al, 2012), Nepal ( 

esity among adolescents. For example, 

. . . 
Archaya et. al 2014) . 

Kuwait (Alrashid1 et. al 2015) . 
' , Brazil (Niebues et. al 2014) and 

, , estllllates of prevalence . 
' 

were found to be  between 150/ 
of combmed overweight and obesity 

/o and 620/ A . 
/o. plaus1bl I · 

prevalence across the globe is the ru . 
e exp anatmn for these variations in 

ral-urban differences . 
urban areas where it is general! 

1.e. some studies were conducted in 
y assu1ned that urban cl · 1d 

their rural cou11terparts (Oninl 1 
11 retl llave a better nutritional status than 

a et. a , 2007). 

Results from this study also show d . e est11nates of preval f 
to be 35 1 % Thi find· . . 

ence o overweight and obesity by WHR 
. . s mg is fairly comparable with a stud 

(2013) h .c d 
Y coildUcted by Sabageh ru1d Ojofeitimi 

w o iou11 tl1e prevalence of . 

. 
overweight and obesity to be 37.1 % using tl1e WHR 

p 1 arJ1t (2007) revealed a lesser prevalence of 30.12%technique. A study by Sukl1 al and II d .. 

compared to the findings in tllis study. 

5.2 Pattern of Over,veight and Obesity among Adolescents

Findings from this study revealed tl1at the prevale11ce of overweight a11d obesity was significantly

associated with adolescents' age, type of school attended and maternal education.

The prevale11ce of overweigl1t and obesity was higher among adolescents who were between the

ages of 10 ai1d 14 years ( early adolescence) tl1an those who were between 15 and 19 years (late

adolescence) by BMI but the reverse was the case when WHR was used. A sharp decline in tl,e

prevalence of overweight (BM!) was observed from age 17 years and obesity was completely

absent from age J 8 years. This is supported by findings from Chinedu et. al, (2012). However,

Ene-Obong et. al, (2012) reported a rising prevalence at tl1e age of 18 years. A valid explanation

for these findings may be due to the fact that adolescence is a transition period from childhood

into adulthood with older adolescents becoming more conscious of their body weight and body

shap · 
. 1 t of secondary sexual cl1aracteristics and bel1a,1ioral patterns 

e, smce there 1s deve opmen 

wh· h . . d If-care At this tilnc, personal preferences tnkc prcccdc11cc

ic include eating patterns a11 se 

ov . . hildrcn progressively toke control over whnt they cot nnd

er eating habits learned at home as c 

where and how they eat. 
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Results further showed that the prevale f nee o both overweight d b . . 
,,n.ro techniques was high 

an ° es1ty usmg both BMI and vv ru'- er among fi l ema es compared to males alth gh thi 
t f stically significant A high 

' ou , s was not 
s a 1 • er prevalence f b th . 0 o overweight and obesity in female
adolescents compared to male adolescent h s ave also been observed from studies conducted in
Nigeria (Ene-Obong et. al, 2012; Ahmad et . . · al, 2013, Musa et. al, 2012). It is however largely
unclear what tl1e reason for this associ t· a ion could be but a plausible explanation for these
fmdings may be as a result of tl1e phy · 1 · · · . sica act1v1ty levels 1n relation to energy expenditure during
and after school hours and cultural Pl · · · reasons. aygrou11ds 111 schools studied were mainly

domi11ated by the 1nale adolescents wl1ile tl1e females barely sit down i11 groups during their 

break periods for discussions and chats. Tl1erefore, it can be inferred t11at fe1nale adolescents are

less physically active duri11g and after school l1ours. 

Increased rates of overweight a11d obesity were observed amo11g adolescents who attended 

private schools in co1npariso11 with those who attended public scl1ools using the BMI appro acl1. 

Ho\vever, adolescents wl10 atte11ded public scl1ools were more at risk of abdominal obesity 

compared to tl1eir private school cou11teqJarts. It was statistically significant at multivariate 

analysis lev�l. This finding corroborates witl1 a study conducted a1nong private and public school 

adolescents ill Ekpoma, Edo State (Abal1 et. al, 2012). Tliis n1ay be as a result of medium and 

high socio-economic status of private scl1ool adolescents wl10 also l1ave access to adequate and 

better diet. 

0th · · · 1· · 1 number of siblings, birth positio11 a11d class category
. er vanables such as  etlm1c1ty, re 1gio1 , 

. . . d ·th the prevalence of overweight and obesity. In contrast,
were not s1gruficantly associate w1 

.
. 

. . ·fi elationslup between ethn1c1ty (Acharya et. al, 2014;
previous fmdings reported a s1gru cant r 

. . . . . 
t 1 2013) 11u1nber of s1bl1ngs a11d birtl1 pos1t1on

Piryani et. al, 2016), religion (Morgre e · a ' ' 

2014. piryani et. al, 2016) a11d we1gl1t status among
(Ojofeitimi et. al, 2011; Acharya et. al, ' 

adolescents.
• 

. . 1 sociated witl1 0vcrweig11t nnd obesity m11ong

M 
. was s1gn1ficant y as 

atemal level of education 
. education \Vere 1norc nt risk of being

thers had tertiary
adolescents. Those whose mo 

1 h d n sccondnry or 1Jriinnry cdt1cntion using
wl1osc ,not ,crs a 

overweight/obese compared to th0se
. d privntc schools. Tl1is finding corrohornt�

ore likely to nttcn 
the BMI technique and they were 01 

6) . Ncpol. I Jo,vcvcr, n �l\tcly concluctcd b)1

. . ni ct. ul, (20 I in 

W1th a study conducted by P1rya 
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Mustapba and Sanusi (2013) reported a contr . . ary observation among adolescents' maternal level
Of education 1n Ondo State Nigen·a M · ' · aJonty of th . . . mo ers who had tertiary education were
professionals and into b usiness. However , it was observed that those whose mothers had
secondary education were more at risk of abd · . . 

. om1nal obesity usmg tl1e WHR technique and tl1ey
were more likely to attend public scho l M f · 

0 s. ore o busmess women fell into tl1e category of
SSCE holders. Reasons for these fmdings may be due to 1 k f t· 'th 1 ·1d t ac o une wt c 11 ren o prepare 
healthy meals and provision ofJ.unk fiood b f h · s ecause o t e nature of the 1notl1ers' occupation.

All the variables used to measure socio-econo1nic status of adolescents were not significantly
associated witl1 tl1eir weigl1t status using the BMI teclu1ique except parents' possession of car(s).
Those whose parents possessed at least one car were abot1t three titnes more likely to be

overweight or obese co1npared to tl1ose who did not. Moreover, adolescents whose parents were 

either business owners or professio11a1s were more likely to be overweight/obese tl1an tl1ose 

whose parents were artisru1s or civil servants. T11ose whose average 1nontltly fru11ily it1come was 

less than Nl 00 000 wlio possessed television set/DVDs, generator, co111puter/video games and 
' ' 

those whose parents owned a house, were also 1nore likely to be overweigl1t/obese, altl1ough,

these associatio11s were not statistically significant. These findings are contrary to previous

findings as reported by Adeomi et. al, (2015) and De Onis et. al, (2000).

However, the WHR technique found a statistically significant association between parents'

-1 · possession of computer/video games, generator, car
occupation, average montltly faint Y incoine, 

. 
ts were business owners and artisans, who l1ad an

and house ownersllip. Adolescents whose pare11 

h l.-+}00 000 who possessed generator, car (s),
·1 . of less t an r'I' ' , 

average monthly fam1 y income · 
. . 

ore likely to be overweight/obese tl1an tl1e1r
co t I 

.
d and owned a house were m 

mpu er v1 eo games . WHR technique which measures . d from tl1ese findings that
counte rparts. It can be inferre 

. . ·ficant relatiotislup bel:\veen \Veight 
e for detecting a sigtu t 

abdominal obesity is  a better mea5ur 

. . econotnic status.
status of adolescents and their socio-

• 
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5.3 Determinants of Overweight and Obesity among Adolescents

The risk factors for oveiweight and b . o es1ty mvestigated in thi . 
. 

physical activity/sedentary lifestyl f; . . 

s Srudy include: dietary habits,

t
. 

· e, anuly hiStory of overweight and obesity and body image
percep 10n.

5.3.1 Dietary Habits 

The prevalence of overweight and ob · t h' esi Y was 1gher among adolescents who ate fast foods, soft
drinks, sugar-sweetened beverage k d s, snac s a11 starchy foods. However, tl1e results were not
statistically sigiuficant. Results also sl1owed that tl1e dietary habits of adolescents were not

statistically associated witl1 overweight and obesity by BMI. Tl1ose who did not skip breakfast

and tl1ose who did 11ot take 1neals from fast food restaurants were 1nore likely to be 

overweight/obese than tl1ose who did. Adolescents wl10 skipped breakfast were significantly 

higher among those atte11ding public schools. Tl1ese fmdings are contrary to wl1at was reported in 

previous findi11gs sl1owing tl1at breakfast omissio11, lugl1 intake of sugar-sweetened beverages,

high intake of meat ai1d sausage and regular eating from fast food restaurants were dietary risk

factors for overweight and obesity amo11g adolesce11ts (Alrashidi et. al, 2015; Ojofeitimi et. al,

2011; Al-Hazzaa et. al, 2012; Sakinal1 et. al, 2012; Kleiser et. al, 2009). A possible explanation

for these fin�ings may be as a result of tl1e cooking patte111 of foods rich in fatty oils a11d 1neat

consumed by those wllo did not skip breakfast or consume meals from fast food restaurants.

R 1 . ff: c. d ould predispose an individual to bei11g overweight or obese.
egu ar consumption o atty 100 s c 

An . . be as a result of genetic factors/family history of
other possible explanation may

. . . f: f overweigl1t and obesity a1nong adolesce11ts are 1nulti-
overwe1ght/obesity since the nsk actors 0 

faceted. 

· ht and obesity \Vas significantly associated \Vlth
Interest· l h le ce of botl1 overwe1g 

ing Y, t e preva n 
1 k'pped breakfast \Vere significantly l1igl1cr ru1d

b Ad lescents w 10 s 1 

reakfast omission by WHR, 0 

h those who did not.
more likely to be overweigl1t/obesc t at1 

• 
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s.3.2 Physical Activity/Sedentary Lifestyle

Findings from this study revealed that there wa . . 
. . 

1 d . 
s a sigmficant relationship betwee11 physicalactivity leve an weight status among adolesce . nts. Those who walked or cycled to school everyday were less likely to be overweight or ob ese compared to those whose mode of transportationwas school bus, motorcycle or private car. Those who also walked more than 6 ti1nes in a weekto and from school and tl1ose who enga d · · · · · . ge In vigorous act1v1t1es dunng and after school hours

frequently were less likely to be overwe·ght b · · 1 or o ese co1npared to their counterparts. Previous
studies sl1ow similar findings (Al-Hazzaa et. al, 2012; Saki11al1 et. al, 2012; Peltzer and Pengpid,
2011). 

However, variables measuring sedentary bel1avior of adolesce11ts were 11ot significa11tly 

associated with overweight a11d obesity. Tl1ere was no significant difference in weigl1t status of 

adolescents wl10 spent less tl1an 2 l1ours a11d tl1ose wl10 spe11t more than 2 hours watcl1ing TV. 

This finding is co11trary to previous findi11gs tl1at reported a significant relationsl1ip between 

hours spei1t watching TV and overweight and obesity u1 Nepal (Piryani et. al, 2016), China (Guo 

et. al, 2013), Nortlieast Brazil (Marine de Moraes et. al, 2011) and Ghana (Peltzer and Pengpid, 

2011 ). 

I th h l ed inten1et/computer games for more tha11 4 hours andt was also observed that ose w o P ay 

th 8 b ere about 1.2 times and 1.4 times 1nore likely to be ose who slept for more than ours w 
. Thi fi ct· is supported by a previous study conducted inoverweight and obese respectively. s 11 ing 

China(Guo et. al, 2013). 

. mono Fantlly Members
S.3.3 Perception of Over\ve1ght a 0 

. . b tweetl respondents' perception of ovenveight
Thi . . fi cant assoc1at1on e 

s study did not detect a signi 1 
. s studies in co11trast, found significant

ts' status Prev1ou among family members a11d adolescen · 
f dolescents nmo11g Frcncl1 ndolcsccnts

. d weight status o a 
relationship between family history an 

(Doust1nol101n111ndinn ct . nl, 2011), lndia
('1'1... h' (Guo et al, 20 I 3), Iran

. (O' r. • • • l 1111bault et. al, 2009), C 1na 

• • ct ol 2009), nnd Osun Stotc, Nigcnn �OlC1t11111 ct. a,
(Ranjani et. al, 2014), Gennany (Klciser · 
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2011). However, i t  is interesting to note that d 
·ght b 

a olescents whose parents and siblings were either
overwe1 or o ese were more likely to b e overweight or obese.

5.3.4 Body Image Perception 

Findings from this Shldy revealed that adolescents wl10 were satisfied witl1 their body weight 

were 0.5 times likely to b e  ove�eight or obese. Tlus corroborates with a study conducted by 

Ojofeitimi et. al, (2011) in Olorunda local government, Osu11 State, Nigeria. In addition, 

adolesce11ts wl10 desired to lose weight were about 3.4 ti1nes more likely to be overweigl1t or 

obese; wl1ile those wl10 desired to gain weight were 0.4 times less likely to be overweigl1t or 

obese. These were all statistically significant at tl1e multivariate level of a11alysis. 

However, adolescents wl10 desired to 111aintain tl1eir current weight, those whose friends made 

jest of their body s11ape and those wl10 were scared of becomi11g fat were about 0.9 times less 

likely to be overweight or obese. Tl1ese findings were 11ot statistically sig1lificant. Ojofeiti11u et. 

al, (201 1) reported tllat those who were scared of bei11g overweight or obese were more likely to 

be overweigl1t or obese which shows a contrary finding. 

5.4 Correlation benveen BMl and WHR

k 'tive correlatio11 between BMI and WHR of
This study revealed tl1at there was a wea poSI . 

. .fi t A study \Vas conducted among adolescents m
· · 11 s1g1u 1can . 

adolescents but it was not stattSltca Y 
. b BMI and WHR and it ,vas 

k ositive correlat1011 etwee11 
lle-Ife, Osun State and tl1ere was a wea P 

. d Qiofeitin1i, 2013).
statistically significant (Sabageh an J 

al . e and detenninants of ovenveight and
. ations in the prev e11c 

. . . . 
It was observed that there were van 

. lausible explanation for tl1esc d1spant1es 1s

. . h two teclu11ques. A p . . 
obesity among adolescents 1n t e 

. . BMI in tile detection of nbdom1nnl obesity.
e sens1t1ve tl1a11

that WHR has been found to be mor 
in O tinivcrsity con1111t1ntt)' ,vhcrcby

ducted a1nong \vomcn

This was observed in a study con 
, 1 1 BM 1 (Ojofcititnt ct. nl, 2007). Tl1csc

b dy wcig 1t t 1011

WH t c of excess 0 

R gave a higl1er percen ag 
I d genetic foctors .. ronmcnta nn 

Variations might also be due to envt 
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5.5 Limitations of the Study • 

This study was limited by a number off: t p· ac ors. irst of all, the dietary assessment and physical

activity levels of  adolescents were based on questions that required a weekly recall. This could

result in recall bias since most of them might not have been able to adequately recall their dietary

intake and physical activity levels the previous week before tl1e study was conducted. Secondly,

the study did not make provision for measuring adequately the weight status of adolescents' 

parents. Studies l1ave show11 a significru1t relationslup between parents' weigl1t status and 

adolescents' risk of being overweight or obese. However, questions asked to address this aspect

were not sufficient enougl1 to detect a significant relationship between parental weigl1t status and
. 

risk of overweigl1t a11d obesity i11 adolescents. Tllirdly, the study was conducted in a semi-urban

local govermnent of Nigeria; he11ce, rural-urban differences i11 measuring overweight and obesity

among adolescents were not exami11ed. 
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5. 6 Conclusion 

The prevalence of overweight and obesity
. 

among adolescents as evidenced from this study
indicates that childl1ood overweight and b · . . 

0 esity is still a major public health problem globally
and even locally especially in developing countries like N·g · In dd"t· tl 

· 
d rt i ena. a 1 10n, 11s stu y suppo s 

the fact tl1at there are varying risk fact f · · 
· ors o overweight ai1d obesity among children and

adolescents ranging from urihealthy dietary l1abits, physical inactivity/sedentary lifestyle, genetic

factors to environmental factors and body image perception. Although, there were few

significai1t associations between dietary l1abits ai1d cllildhood overweigl1t and obesity, otl1er risk

factors such as physical activity levels and body image perceptio11 sho\.ved significant 

relationships with overweight and obesity. Tllis does not however, nullify tl1e fact that unhealthy 

dietary l1abits are important risk factors of cllildl1ood overweigl1t and obesity. It only indicates 

that the determinants of overweigl1t and obesity in chlldren and adolescents are dy11a1nic,

co1nplex and multi-faceted. 

The study also concludes that even though Body Mass lI1dex is tl1e generally acceptable standard

� · · · · d. ·d ls tl1ere are more sensitive measures that can detect
1or measunng weight status 111 m 1v1 11a , ' 

. h w · t-Hip Ratio. Hence, the use of otl1er standard
abdominal and central obesity sue as ais 

d · order to provide a better and 1nore adequate
measures alongside BMI sl1ould be encourage in 

representation of childhood overweigl1t and obesity.
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s.7 Recommendations

Based on the results of this study the c.011 , u owing recomm d · en at1ons could be considered:

1. Coordinated school health programs d · . . an interventions with emphasis on healthy nutrition
and physical activity should be put · 1 . m P ace 1n order to ensure that adolescents adopt a
healthy dietary patten1 and high physical activity levels.

2. Since schools serve as an i1nport t tt· .c: • an se mg tor 1n1provmg the l1ealtl1 of adolesce11ts,

pl1ysical education classes sl1ould be strengtl1ened with activities that can boost tl1eir

health and academic performance. 

3. School ca11tee11 guidelines should be given by healtl1 autho1ities to cooks a11d food

vendors in ensuri11g that the daily dietary require1nents of adolescents are adequately met.

4. Recreational centers sl1ould be establisl1ed in scl1ools where tl1ere is none and adequate

provisio11 of sporting facilities sl1ould be made available for fe1nale stude11ts to participate

in order to be pl1ysically active. 

5. Enlig11tenment programs on overweight and obesity should be targeted at adolescents in

both public and private schools by putting into consideration their socio-eco11omic

backgrou11ds and socio-cultural beliefs.

h ld b Ouraged to promote bealtl1y lifestyle for adolescents by
6. Parents and teachers s ou e e11c 

· . . t hing television or other activities tl1at migl1t create an
lumtmg ainount of hours spe11t wa c 

. ak d energy expenditure.
imbalance betwee11 tl1eir energy int e rul 
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INFORMED CONSENT FORM

This research work is titled PREVALENCE 
OBESITY AMONG IN-SCHOOL 

AND DETERMINANTS OF OVERWEIGHT AND

AREA, OGUN STATE. 
ADOLESCENTS IN IKENNE LOCAL GOVERNMENT

My name is Oduyoye Omobola O b 1 ( 
MPH d 

ye O a, 07039330182, o1nobola.od.uyoye@yahoo.com) an 
stu ent �t tl1e Department of Epidemiology and Medical Statistics, University of Ibadan,

Oyo State. This study is aimed at b ·ct · 1 . . n gmg t 1e gap 1n knowledge on tl1e prevalence ai1d risk
factors associated with overweigl1t and obesity amo11g adolesce11ts in Nigeria.

The outcome of this research will be essential for providing evide11ce-based infonnation to 
decision and policy 1nakers and stakel1olders sucl1 as pare11ts, teachers, Ministry of Health, 
Mil1istry of Education a11d Ministry of Youth Develop1nent and Sports for proper planning, 
development and irnplen1entation of feasible public l1ealtl1 policy interventions so as to curb the 
alanning i.J1crease in over\.veigl1t and obesity . 

. 

The study is a quai1titative design. A cross-sectional 111ethod of research will be used and 

antliropometric measureme11ts including body weigl1t, l1eigbt, waist and hip measurements will

be carried out. Sl1ould you decide not to continue witl1 the researcl1 for any reason, be rest

assured that you would not be penalized. You are free to withdraw at any stage of the research

provided that reason(s) are given. After the research is over, research participants go back to

their normal way of life withot1t any l1arm or risk. Tl1e researcl1er declares no co11flict of interest.

The information is required for research purpose only and it will be treated with utmost

confidentiality. 

Please bear with me as there will be no ta11gible reward or compensation for your participation in

this research work. 

Thank you. 

If you agree with these tenns, please write your naine and sign this co11sent form on the spaces

provided below: 

Name of researcher: ____________ _ Sign&Date: _______ _

Name of participant: ___________ _ Sign&Date: _______ _

Name of witness: _____________ _ Sigi1&Date: _______ _
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PREVALENCE AND DETERMINANTS OF OVERWEIGHT AND OBESITY AMONG 

IN-SCHOOL ADOLESCENTS IN !KENNE LOCAL GOVERNMENT AREA, OGUN 

• STATE 

Dear respondent, 

I am an MPH Field Epidemiology student of tl1e Department of Epidemiology and Medical 
Statistics, University of Ibadan conducti11g a researcl1 on "Prevalence and Determinants of 
Ovenveight and Obesity among In-School Adolescents in Ikenne Local Government Area, 
Ogun State," as a basic requirernent for tl1e award of tl1e Master of Public 1-Ieal tl1 (MPH) Degree 
in Field Epide1niology. Tl1e infonnation is required for research purpose only and it will be 
treated with utmost co11fidentiality. 

Type of School: ____ __ _ Study ID: ________ _ 

SECTION A: Sociodemographic characteristics 

1. Age as at last birthday: _ _:__ ___ _

2. W11at is your Date of Birtl1? Day __ Montl1 __ Year ___ 

3. Sex: Male ( ) Female ( ) 

4. Etlmicity: Yoruba ( ) Igbo ( ) Hausa ( ) Others, please specify ___ _ 

s. Religion: Clmstianity ( ) Islam ( ) Africa11 Traditio11al ( ) 

6. Where do you reside (Name of towi1 or city please):---------

1 , hi h t level of education: No fonnal educatio11 ( ) Primary ( ) Secondary ( )
7. Fat 1er s g es 

. 1 ( ) T rt·ary (BSc or HND) ( ) Tertiary (MSc or PhD) ( ) 
Technica e 1 

Mother's lugl1est level of education: No formal education ( ) Prin1ary (
S. 

. ) T rt· (BSc or HND) ( ) Tertiary (MSc or Plill) ( )
Technical ( e iary 

9. Fatlier's occupation: _____________ _

10. Mother's occupation: ____________ _

thl e: .1 income (mother's plus father's income/salary):

) Secondary ( )

11. Average mon Y 1ami Y 

0 000 ( ) NlOO 000 - N299 999 ( ) N300,000 - N499,999 ( ) NS00,000

Less than NlO , ' ' 

and above ( ) 

12. How many siblings (brother/sister) do you have?----

13. What is your position among your siblings?-----

14. Class: ___ _

15. Weight: __ _
Hcigl1t: __ _ Wnist 111111: __ _ llip n1n1:
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24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 
32. 

33. 
34. 

Instruction: Please indicate . f1 you possess the following h 
Items 

• 

ouse old h equipment/workers (..J) 

16. Television set/DVD Yes No 
17. Generator
18. ComouterNideo games
19. Car
20. Do your oare11ts own a l1ouse? 
21. Do you live in a rented ap�ent
SECTION B: Adolesc ' • 

• ents Dietary habtts

22. On school days 1 d ' w 1ere o you usually get your breakfast? (Y) 

Home ( ) School canteen ( ) Sl1op ( outside school) ( ) 

I do11't eat breakfast ( ) 
From friends ( ) 

23· Ill the laSt 5 scl1ool days, 011 how 1nany days did you take breakfast before school started? 

0 days ( ) 1 day ( ) 2 days ( ) 3 days ( ) 4 days ( ) 5 days ( ) 

I11dicate tl1e nu1nber of times you took these foods in the last one week (..J). 

Not at 1 - 3 
all times 

F1uits (apple, banana, orange, water melon, pineapple, etc.) 
Vegetables (fresl1 vegetables, salad, ct1cumber, carrot, tomatoes, 
etc.) 
Soft drinks (Coke, Sorite, Fanta, Pepsi, Mirinda, etc.) 
Fruit drinks (Ribena, 5-alive, Cllivita, Happy hour, etc.) 
Meat/fish/eggs 
Sugar-sweetened beverages e.g. tea, milo, bot1rnvita, lipton, etc.
Water (6 - 8 glasses oer day) 
Starcl1y foods e.e.. yam, bread, rice 
Snacks e.g. biscuit, cake, doughnut, potato or plantai11 chips, cl1iJ1-

chin, meat pie, e00 roll, ouff-ouff, fish oie, etc. 

Sweets, chewing rrum, chocolates, lolly-000, ice cream, yo2l1urt

Fast foods in takea\vay packs e.g. indomie, pizza, barbeque, fried

chicken, etc. 

SECTJON C: PhysicaJ Activity Icvcls/Lif cstylc

4 - 6 

times 
Every 
day 

35. In the last one week, ivhat was your mode of transportation to school?
Walking ( ) Bicycle ( ) School bus ( ) Motorcycle ( ) Privotc cor ( )

36. In the last 5 school days, J1ow 1na11y times chd you ivnlk to nnd Iron, school? (\Vnll111g fron1

home to school and back on I doy is 2 times, \Volking tc> school nncl toking t,us or n1Cltorc)·clc

home is I time) ___ _ 
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37. How long does it take you to walk fr h Less than 15 minutes ( ) 15 _ 30 . om ome to your school? mmutes ( ) More than 30 minutes ( )
38. What do you do during your leisure time?
Sleep�g (. ) Watching television/videos/DVDs ( ) Reading ( ) Playing football ( ) Hangingout with friends ( ) Riding bicycle ( ) Others, please specify ______ _
39: �ow _many times did you engage in vigorous activities (football, jogging or runni11g,
skipping) in the last one week? Not at all ( ) 1 - 3 times ( ) 4 - 6 ti1nes ( ) Every day ( ) 
40. How 1nany hours per day did you spend watching TV /videos/DVDs in the last one week?0 - 2 hours ( ) 3 - 4 l1ours ( ) more thru1 4 l1ours ( )

41. During tl1e scl1ool week, do your parents (or caregivers) regulate tl1e amou11t of time you
spend watching TV? (Includi11g videos and DVDs)?
No limits, I can watcl1 a11ytl1ing ( ) Yes, but not very strict limits ( ) Yes, strict li111its ( )

42. How mai1y hours per day did you spend playing inten1et and computer games in the last one
week? O - 2 l1ours ( ) 3 - 4 l1ours ( ) 111ore tl1an 4 hours ( )

43. W11en do you normally sleep at 11igl1t? ____ _

44. When do you 11ormally wake t1p in tl1e morning? ____ _

SECTION D: Fanilly History 

Kiildly classify your parents ru1d siblings under the following weight status categories 

Sli1n Normal \.Veight Overweight 
45. Fatl1er
46. Mother
47. Brotl1er (s)
48. Sister (s)

SECTION E: Body Image Perception

Agree Disagree Indifferent 
49. I am satisfied with m)' BODY WEIGHT

I am happy with my BODY SHAPE 50. 
I desire to lose wei{ilit 5 I. 
I desire to !!ain weight 52. 
I desire to maintain mv current we1gl1t53. 
I don't want to do anvthin!! about mv weight

54. 
MY friends make jest of mv body sha2c

55. 
ram scared of becomina fat56. 

Thank you. 
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37· How long does it t�e you to walk from home to school? Less tl1an 15 minutes ( ) 15 - 30 mmutes ( ) More than 30 minutes ( )
your 

38. What do you do during your l�isure time?
Sleeping ( ) Watching t 1 · · nJ 'd . . . e evis10 v1 eos/DVDs ( ) Reading ( ) Playing football ( ) Hangingout with friends ( ) Riding bicycle ( ) Others, please specify ____ _ _  _ 
39

_. 
�ow _many times did you engage in vigorous activities (football, jogging or running,

skipping) m the last one week? Not at all ( ) 1 - 3 times ( ) 4 -6 times ( ) Every day ( ) 
40. How many hours per day did you spend watching TV/videos/DVDs in tl1e last 011e week?0 - 2 hours ( ) 3 - 4 hours ( ) more than 4 l1ours ( )

41. During the school week, do your parents (or caregivers) regulate the amount of time you
spend watcl1ii1g TV? (Including videos and DVDs)?
No limits, I cai1 watcl1 anytlring ( ) Yes, but not very strict limits ( ) Yes, strict li1nits ( )

42. I-low 1nany l1ours per day did you spend playing inten1et a11d computer games i11 tl1e last one
week? O - 2 l1ours ( ) 3 - 4 l1ours ( ) 111ore tl1an 4 hours ( ) 

43. When do you normally sleep at night? ____ _
44. When do you normally wake up in tl1e momi11g? ____ _

SECTION D: Fanuly Histo1-y 

Kindly classify your parents and sibliI1gs u11der the following weight status categories 

Slim Normal weigl1t 
45. Father 
46. Mother 
47. Brother (s) 
48. Sister (s) 

SECTION E: Body Image Perception 

49. 

50. 

51. 

52. 

I am satisfied with my BODY WEIGHT
I am haoo)' with my BODY SHAPE 
I desire to lose wei1.?.ht 
I desire to 1?.ain weight . 
I desire to maintain mv current weight53. 
I don't want to do anvthina. about iny we1gl1t

54. 

My friends make icst of mv body shape 
55. 

I am scared ofbccominf! fat56. 
Thank you. 
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