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Introduction

The prevalence of obesity is on the increase worldwide due to changes in diet and physical activity patterns. Childhood obesity is now a 
major public health challenge in advanced economies. Obesity in childhood tends to persist into adulthood and to predispose to non-
communicable diseases. There is little data on childhood obesity and its correlates and determinants in sub-Saharan Africa. A cross-
sectional study was carried out using simple random sampling technique to select 260 junior high school children aged 11-15 years from 
six basic schools (n=768) from three different socioeconomic (low, middle, high) areas of Accra, the capital city of Ghana. Demographic 
and physical activity data of the children were obtained with the aid of a questionnaire and height and weight were measured with 
subjects in light clothing and without shoes to determine body mass index (BMI). Food consumption pattern was assessed using a 3-day 
24-h recall and a food frequency questionnaire. The prevalence of obesity in the entire cohort, girls and boys were 26.5, 27 and 26%, 
respectively (p=0.34). The prevalence of obesity in low, middle and high class schools were 3.5, 14.2 and 8.8%, respectively (p=0.001). 
Multivariate regression model showed significant positive correlations between BMI and age, female gender, fast food intake and the 
location of schools (p<0.05). There was no association between physical activity level and BMI (p=0.303). The mean intakes of energy, 
protein, fats and carbohydrates were 2074.4kcal±699.0, 75.5g±77.3, 70.6g±29.3 and 293.8g±106.5, respectively (p>0.05). Frequency of 
consumption of fruits and vegetables were 35.4 and 30.4%, respectively (p<0.05). Obesity was found to be relatively high in Ghanaian 
adolescents in the Accra area. Female gender, age, economic class of children and very frequent consumption of fast foods were associated 
with higher BMI. Policies and programmes to promote healthy eating habits in children may prove beneficial.
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Globalization and increase in economic growth has led many developing countries including Ghana to undergo important 
demographic, epidemiological and nutrition transitions. Changes in dietary and physical activity patterns as a result of urbanization 
and increase in income affect health. The traditional Ghanaian diet which is rich in grains, legumes, fruits, and vegetables seems to 

Obesity is a complex, multi-factorial metabolic condition which is a result of the interactions between genetic and environmental 
factors, including dietary behaviors and nutrient exposures [1]. Obesity is defined as abnormal or excessive fat accumulation that 
presents a risk to health [2]. Obesity arises due to sustained positive energy balance that eventually ends in the accumulation of fat.

The World Health Organization reported that globally, obesity has reached epidemic proportions with about 1.9 billion adults 
classified as overweight, with at least 600 million of these being obese. This means approximately one-sixth of the world’s 
population is overweight. Overweight/obesity therefore constitutes a public health crisis that contributes to a number of chronic 
diseases, disability and premature mortality [3,4]. Over the last few years obesity in childhood and adolescence has also increased 
at a dramatic pace in industrialized, as well as, many developing countries [4,5-7].
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be changing into a “Western” dietary pattern. The “new” diet is typically lower in dietary fibre, higher in saturated and trans fat and 
animal products, and includes more refined sugars and more processed foods. Adolescents seem to favour these processed and/or 
convenience foods more frequently. The consumption of more fatty foods with less fruits and vegetables coupled with a reduction 
in physical activity will result in overweight or obesity. Obesity in childhood predisposes to obesity in adults. Obesity is a major 
risk factor for chronic diseases and statistical data indicate that childhood obesity appears to be on the increase in Ghana. The 
2014 Ghana Demographic and Health Survey (DHS) data demonstrated that the prevalence of obesity or overweight among adult 
(non-pregnant) women, aged 15-59, across the country increased by 30% in 2008 to 40% in 2014. Importantly, the 2014 Ghana 
DHS data (WHO sponsored national obesity survey, 2014) showed that the proportion of overweight/obese women is positively 
correlated with women’s age; this proportion increases from 9% among women age 15-19 to 56% for women age 40-49. Again, in 
both national studies Greater Accra Region had the highest overweight and obesity rates and women constituted a high-risk group 
(57% versus 12%) compared to the Northern Region.

In the light of the above, it is suggested that since the increasing obesity rates in Ghana are mainly linked to urbanization, 
modernization, affluence and changing lifestyles (in particular sedentary occupations and consumption of a wider diversity of 
local and foreign foods), there is the need for families to set aside time for healthy meals, physical activity whilst limiting television 
viewing, computer and video game use. Recommendations for childhood physical activity in children 5-18 years are a minimum 
of 60 minutes per day of moderate to vigorous physical activity [8]. Besides these, it is also recommended that schools should 
fund mandatory physical education, establish stricter standards for school lunch programmes, eliminate unhealthy foods-e.g. fast 
foods, soft drinks and candy from fast food vendors, joints or restaurants and provide healthy snacks through concession stands. 
To our knowledge, there is little or no information available on the prevalence of overweight and obesity and their correlates 
among junior high school children across different social classes in the Accra Metropolis. Therefore, this present study aimed to 
determine the prevalence and correlates of overweight and obesity among adolescents (aged 11-15 years) attending junior high 
schools (public and private) in the Accra Metropolitan area. Information derived from this study will be used to educate and plan 
intervention strategies to reduce adolescent obesity in Accra. 

Materials and Methods

A cross-sectional study was employed to enable comparison of several children from the different age groups and social classes 
within a limited period. The population of interest in this study covered all pupils between the ages of 11 to 15 years schooling 
in neighbourhoods categorised as first (same as A class), second (same as B class) and third (same as C class) class areas. The 
choice of the population was based on the assumption that the participants would be living in, around or not too far from their 
school’s neighbourhoods. The study was carried out in randomly selected first, second and third class residential areas in the Accra 
Metropolis based on income zones as outlined in the Local Government Bulletin (2002) of the Accra Metropolitan Assembly. 
Two junior high (one private and one public) schools located in each of the three income zones were randomly selected from the 
Metropolitan Education Unit list of schools to serve as study sites.

Two schools each located in neighbourhoods with high socio-economic status (i.e. first class school), middle socio-economic 
status (second class school) and low socio-economic status (third class school) areas served as study sites, respectively. 

Simple random sampling method was employed for this study. To achieve this, all schools and children in selected income zones 
were given equal chance to participate in the study. Codes were given to schools in each income zone. Six coded and folded 
sheets were then picked from a basket to serve as study sites (schools). Children within the age bracket were picked by selecting 
folded sheets with YES and NO options. All children who picked YES were included in the study. Children with eating disorders 
including dieting, physical limitations, other co-morbid conditions, or being treated by medications that could affect eating or 
physical activity were excluded.

The minimum sample size was determined using the prevalence study formula   

                                                                                                   
( )2

2
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n
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=

Where z=value for confidence interval set at 1.96, d=margin of error set at 0.02, estimated prevalence (p) of adolescent obesity 
in Ghana, 2.5%. Hence, n=234 (minimum sample size). To allow for a non-response/drop-out rate, 10% of 234 was computed to 
arrive at a final sample size 257 which was rounded off to 260.

All the children were assisted to complete the child questionnaire and physical measurement of their height and weight were taken. 
Physical activity levels were assessed verbally and all parents/guardians were asked to complete a parent questionnaire. Information 
on household income, ethnicity, marital status, and education level of parents were obtained from the parents questionnaire.

Research Design and Target Population

Sampling Method/Technique

Sample Size Determination

Data Collection 
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Socio-Demographic Data: Data on gender, age, school grade were collected with an interviewer-administered structured 
questionnaire.

Participants’ weight was measured using a Seca 770 floor digital scale (Seca, Hamburg, Germany) which was periodically calibrated 
for accuracy using known weights. Subjects were in minimal clothing, with shoes removed, and made to stand on the scale with 
feet fully on the scale. It was ensured that subject’s weight was evenly distributed on both feet. Subjects stood upright, hands by 
their sides and head levelled with eyes looking straight ahead. Weight was then recorded to the nearest 0.1kg. 

Dietary Behaviour: Food intake was assessed using three-day (two-week days and one week-end day) 24 hour recalls and a food 
frequency questionnaire. The 24 hour recall was used to assess usual dietary intake of all meals and snacks and food preparation 
techniques. Graduated food models were used to aid in portion size estimation. Obtained foods were entered and analyzed using 
Microsoft excel spread sheet. The United States Department of Agriculture (2010) tables were employed for the analysis of nutrient 
composition including macronutrient content of foods. A Food frequency questionnaire was used to assess the frequent intake of 
fatty foods and fast foods. The food frequency questionnaire was pre-tested before the main study was carried out.

Anthropometric Measurements: Height and weight were measured for each subject. Child height was measured using a 
standardized protocol. Height was measured without shoes and recorded to the nearest 0.1 cm using a portable stadiometer (Seca, 
Hamburg, Germany). Respondents had their feet together with their heels against the measuring board. They stood erect without 
tipping their heads up or down and the top of their ears and outer corner of their eyes were in a line parallel to the floor (Frankfort 
plane). 

Physical Activity Data: Study participants completed the Global Physical Activity Questionnaire. Physical activity was evaluated 
using questions based on the simplified and modified Global Physical Activity Questionnaire (GPAQ) covering light, moderate 
and vigorous activities. The light physical activities included time spent sitting at a desk, visiting friends, reading, travelling on a 
bus or sitting or lying down to watch television, playing video or computer games. Moderate activities referred to ones that take a 
little extra effort and made the child breathe somewhat harder than normal. It included activities like walking, sweeping, mopping 
and swimming. Vigorous physical activities were the types that take hard physical effort and made the child breathe much harder 
than normal and it included activities like running, skipping rope and gymnastics.

Statistical Analysis

The physical activity score was obtained by conducting a validated activity interview for children. A modified Global Physical 
Activity Questionnaire was used in a seven (7) day recall of all activities including type, duration and intensity. Memory-enhancing 
questions and lists of usual juvenile activities were used to help with recall. The amount of time in hours each subject spent in 
light, moderate and vigorous activity was then calculated. The activities were given intensity values based on metabolic equivalents 
(METS). One MET requires 3.5 ml of oxygen per kilogram (kg) of body weight per minute. This equals approximately 1kcal/
kg/h. For example, an activity such as walking would expend 4kcal/kg/h or require 4 METS. To make the energy cost calculations, 
light activities were assigned an average of 1.5 METS, moderate activities 4 METS and vigorous activities 8 METS. To estimate 
the average time (min/day) spent on various activities the reported amount of time (min/day) spent in that activity (lasting more 
than ten (10) minutes was multiplied by the number of days per week it was performed, and then divided by seven (7) to estimate 
average time spent on a typical weekday. To calculate the activity score, the minutes spent in each activity category was multiplied 
by the average MET for the category and summed over all categories. The children were categorised as moderately active when 
they earned between 600METS and 1500 METS for vigorous activities. Those whose total vigorous activity was less than 600METS 
and more than 1500 METS were described as less and highly active, respectively. 

Data analyses were done using the Statistical Package for Social Sciences (version 16.0; SPSS, Chicago, IL) and Microsoft excel 
spread sheet software. Descriptive statistics (means and standard deviations) were calculated for continuous variables while 
proportions were calculated for categorical variables. Differences in the various indicators -nutritional status and socio-economic 
status as well as other variables of interest (energy intake, activity score, etc.) - were tested for statistical significance using analysis 
of variance (ANOVA) and crosstabs. Logistic regression analysis was used to determine the influence of socioeconomic status 
(parents’ educational level and monthly income), children’s gender and age on parents’ ability to accurately identify their children’s 
weight status. Multiple linear regression analysis was used to assess the effects the individual independent variables had on the 
dependent variable as well as associations between the dependent variable and the independent variables. The dependent variable 
was body mass index and the independent variables were age, gender, carbohydrate, fat and energy intake, fast food intake, total 
physical activity (activity score) and socioeconomic status (income and educational levels of parents, and child’s school location). 
Body mass index (BMI) was determined from the weight and height measurements. Relative weight (BMI) was categorised as 
follows: underweight, <-1.64 z-score or the 5th percentile; normal weight, -1.64 and 1.04 z-score (i.e. 5th and 85th percentile); 
overweight, 1.04 and 1.64 z-score (85th and 95th percentile); and obesity, >1.64 z-score (95th percentile). The level of statistical 
significance was set at p<0.05.

Ethics 
The study was undertaken after the Ethics Review Board of the School of Biomedical and Allied Health Sciences, College of Health 
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Sciences, University of Ghana, has granted approval (Ethical Identification Number: SAHS-Et/10103833/AA/26A/2010-2011). 
Permission was sought from the Accra Metropolitan Area Education Unit before the study began. Informed consent was obtained 
from each subject and their caregiver before participation.

Total
(n=260)

Third class
(n=84)

Second class
(n=94)

First class
(n=82)

Gender

141 (54.2)42 (50.0)54 (57.4)45 (54.9)Female

119 (45.8)42 (50.0)40 (42.6)37 (45.1)Male

Age, years

86 (33.1)11 (13.1)45 (47.9)30 (36.6)11 - 12

132 (50.8)55 (65.5)36 (38.3)41 (50.0)13 - 14*

42 (16.2)18 (21.4)13 (13.8)11 (13.4)15

Grade

107 (41.2)37 (44.1)36 (38.3)34 (41.5)7

102 (39.2)36 (42.9)33 (35.1)33 (40.2)8

51 (19.6)11 (13.1)25 (26.6)15 (18.3)9
Data are presented as n (%)
*A significantly higher proportion of the children were in the 13-14 years age group, P<0.05
Table 1: Demographic characteristics of children by school location

Results
A total of two hundred and sixty (260) children participated in the study, 54.2% were females and 45.8% were males. Majority of 
the children (50.8%) were aged 13-14.9 years, followed by those in the 11-12.9 years age group (33.1%). A few (16.2%) were aged 
15 years. Most of the respondents (41.2%) were in grade seven (7) as shown in Table 1.

Table 2 illustrates the differences in physical activity levels among children from the different classes of schools. The results 
indicated that 55.4% of all respondents were highly active with a corresponding 40.2%, 61.1%, and 72.6% for the first class, second 
class and third class schools, respectively. There was a significant difference (p=0.018) in the mean levels of light activity across the 
different classes of schools. 

Analysis of variance of the macronutrients intake among the respondents indicated no significant differences in the mean intakes of 
energy, protein, carbohydrates and fats across the different classes of schools (Table 3). On average proteins, fats and carbohydrates 
contributed 13.8%, 30.2%, and 56.0% respectively to the total calories (Table 3). Also, the mean fat intake of children in Second class 
schools (72.7±34.5g) tended to be higher but not significantly different from intakes of children in both third class (70.8±24.1g) 
and first class schools (67.9±27.8g). In addition, the mean fat intakes of third class schools children tended to be higher compared 
to intakes of children in first class schools.

Total
(n=260)

Third class
(n=84)

Second class
(n=94)

First class
(n=82)

Physical Activitya

5223.0±1763.84998.2±1601.15027.0±1789.95679.5±1826.1Lightb

2420.1±1954.72513.5±1633.02203.1±1702.22573.0±2464.0Moderate

2834.8±3530.83306.8±3635.22974.0±3992.42191.9±2710.7Vigorous

10480.0±5101.610820.0±5066.610200.0±5314.910440.0±4926.7Total activity

Activity Ratingsc

60 (23.1)13 (15.5)20 (21.3)27 (32.9)Low

56 (21.5)10 (11.9)24 (25.5)22 (26.8)Moderate

144 (55.4)61 (72.6)50 (53.2)33 (40.2)High*
aValues are means±SD
bMean values of light activity are significantly different, p=0.018 
cValues are presented as n (%)
*P<0.05
Table 2: Physical activity levels (metabolic equivalents, METS-minutes per week) and activity 
ratings distribution among children by school location

Reported intakes of fruits were significantly higher in C class (third class schools) participants compared to both B class (second 
class schools) and A class (first class schools) participants (40.5% vs. 35.4% or 30.9%, p=0.030), respectively. There was a significant 
difference (p=0.009) in the reported intake of fatty meat (e.g. sausage, “khebabs”) across all three classes of schools with majority 
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Figure 1: Comparison of the frequency of consumption of food among children by school location

Table 4 shows that the prevalence of overweight and obesity among the children was 59.4 and 53%, respectively. The rates of 
overweight (33.3% vs. 26.1%) and obesity (27% vs. 26%) were higher in females than males. There was also a significant difference 
(p=0.001) between the children’s mean BMI-for-age (Table 4).

P (Significant 
level)

Total
(n=260)

Third class
(n=84)

Second class
(n=94)

First class
(n=82)

0.2192074.4±699.02008.1±547.52174.3±812.02027.7±692.6Energy intake 
(kcal)

0.17675.5±77.368.4±21.687.4±124.469.2±24.1Protein (g)

13.8±2.413.6±2.314.0±2.713.7±2.1Protein (% energy)

0.55570.6±29.370.8±24.172.7±34.567.9±27.8Fat (g)

30.2±6.531.2±5.829.7±6.929.8±6.6CHO (g)

0.172293.8±106.5279.7±81.0309.2±122.4290.5±108.8CHO (% energy)

56.0±7.255.2±5.956.3±8.056.6±7.3High*

Data are presented as mean±SD
CHO means carbohydrate
Table 3: Average nutrient intake among children by school location

Total
(n=260)

Third class
(n=84)

Second class
(n=94)

First class
(n=82)Variables

1.15 (1.2)*0.50 (1.1)*1.65 (1.1)*1.24 (1.1)*BMI-for-age 
z-scorea

Normal weight

57 (47.9)

56 (39.7)

31 (73.8)

28 (66.7)

13 (35.1)

13 (24.1)

13 (35.1)

15 (33.3)

Boys n (%)

Girls n (%)

Overweight

31 (26.1)

47 (33.3)

4 (9.5)

12 (28.6)

16 (40.0)

15 (27.8)

11 (29.7)

20 (44.4)

Boys n (%)

Girls n (%)

Obese

31 (26.0)

38 (27.0)

7 (16.7)

2 (4.8)

11 (27.5)

26 (48.2)

13 (35.1)

10 (22.2)

Boys n (%)

Girls n (%)
avalues are means±SD
*P<0.05
Table 4: Distribution of BMI and weight among children by school location

of children (42.6%) from the B class schools (second class) reporting the highest intakes (Figure 1).
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Multivariate analysis showed that factors that significantly affected BMI in this study were children’s age (A point increase in age 
accounts for 0.829 unit increase in BMI (p=0.002)), gender of respondents (Being a female impacts 1.378 unit increase in BMI 
(p=0.022) than being a male), location of school (Enrolling in a school located in either high income zone (first class schools) 
or middle income zone (second class schools) impacts 2.601 or 4.471 unit increase, respectively in BMI (p=0.001)) and fast food 
intake (Consumption of fast food more than four times a week leads to 2.559 unit increase in BMI (p=0.035)) (Table 5).

Significant 
levelBetaStandard 

errorBPredictor variable

.002*.195.258.829Age (years)

.022*.139.5971.378Female gender

Social classa

.001*.246.7452.601A class school

.001*.436.7574.471B class school

Fast food intakeb

.118.1201.0431.634Daily

.035*.1481.2042.559Very frequent

.448.066.882.670Frequent

.161.111.9541.342Rarely

Nutrient intakec

.742.122.017.006Carbohydrate (g)

.828.055.042.009Fat (g)

.738-.183.004-.001Energy

.303-.061.000-.000Activity score

Parents’ Incomed

.643.029.772.358Below ¢ 1000

.839.013.706.144Above ¢ 1000

Parents’ Educatione

.489-.069.522-.023JHS-SHS

.914-.011.303.026Tertiary

BMI is the dependent variable	  
aThe reference category for social class is C class schools (schools located in low income zone)
bThe reference category for fast food intake is Never
cThe reference category for Nutrient Intake is Protein 
dThe reference category for Parent’s Income is Low income	  
eThe reference category for Parents’ level of education is Never attended-Elementary school	  
R2=.205: ∆R2=.186 (p=0.001)			 
*P<0.05
Table 5: The unstandardised and standardised regression coefficients for the variables entered into the model

Discussion

The mean BMI z-score of the children in the three classes of schools was significantly different as the children came from different 
socioeconomic backgrounds, and had different physical activity patterns and levels. Sedentary lifestyle or lack of physical activity 
is thought to have at least as important a role as diet in the aetiology of obesity. In this study, children from the third class schools 
were more physically active than those from the second class schools and children from the first class schools were the least active, 
hence, many (57.3% vs. 21.5%) obese children were found in first class schools than in third class schools. No association was 
found between BMI and physical activity which is consistent with findings from studies by Kettaneh, et al., and Stice, et al., who 
found no association between activity levels and measures of adiposity. A meta-analysis among samples of children and youth 
aged 3-18 years old in the UK found that physical activity effects on body mass index were small and were unlikely to be of clinical 
relevance [9,10,11].

The literature has been inconsistent in the relationship between physical activity and weight and this could be because physical 
activity is only one aspect of energy balance. However, according to literature, the design of the study (that is, cross-sectional and 
prospective, observational cohort studies); the methods of data collection (that is, the use of physical activity questionnaire and 
the use of heart monitoring equipment) and finally the sample size may all have effect on the relationship between activity levels 
and weight gain [9,10,12-14]. Therefore, the present findings of no association between physical activity and adiposity might have 
been due to the relatively smaller sample size of two hundred and sixty respondents (260) compared to other studies with over 

Physical Activity Patterns, Sedentary Behaviour and Obesity
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thousand respondents, which resulted in significant associations between activity levels and weight gain. Another reason could be 
due to the physical activity questionnaire administered which was based on recall and which could be subjected to errors such as 
overestimation and underestimation of activities done.

In this study, there were no significant differences in the consumption of proteins, carbohydrates, total fats and total energy across 
the different socioeconomic classes. However, children from second class schools had higher intakes of fat than their counterparts 
from the first and third class schools. Although participants from the first class schools consumed relatively less fat than those 
from third class schools, they had higher energy intakes and were physically less active too. The higher intake of carbohydrate 
by subjects from the first class schools may have contributed to their higher energy value compared to children from the third 
class schools and that may have led to many (57.3% vs. 21.5%) of them being obese compared to participants from the third class 
schools. Thus, the total energy consumed, not total fat, may have contributed to the subjects’ high body mass index. Other authors 
have also reported a similar pattern [15-17]. In contrast, Tucker, et al., carried out a study to ascertain the association between diet 
composition and body fat percentage as well as to examine the influence of gender, total energy intake, fitness, physical activity 
and parental body on the relationship between diet composition and adiposity in a sample of 262 children aged 9-10 years old 
[18]. Their results showed that fat intake, calculated as a percentage of total energy, was positively related to adiposity, before and 
after control for potential confounding variables, whiles percentage of energy derived from carbohydrate was inversely related to 
adiposity, before and after controlling for potential confounders. A randomized cross-sectional study by Guillaume et al., among 
1028 children aged 6-12 years in the province of Luxembourg, Belgium also reported that total fat (p=0.045) showed consistent 
positive correlations with body mass index while total energy intake showed no or weekly significant correlations with BMI in 
boys [19]. 

Results from this study revealed that participants from the high income zone (first class schools) frequently consumed pastries, 
fatty meat and fast food and rarely consumed fruits and vegetables compared to their counterparts from the low class (third class 
schools) zone (Figure 1). Thus, their food consumption pattern showed less adherence to the traditional Mediterranean diet and 
an adoption of a more westernized diet compared with the low class group. According to Ham and Kim [25], daily consumption of 
fruit and vegetables is an important indicator of a healthy diet and the beneficial effect of lowered body mass index. It was observed 
in this study that participants from the low class zone (third class schools) consumed significantly higher amount of fruits and 
vegetables compared to those from the high income zone (first class schools) and therefore had fewer (21.5% vs. 57.3%) number of 
obese adolescents. This indicates that belonging to the lower-socioeconomic status group confers strong protection against obesity 
in low-income economies and can reduce or increase obesity in lower-middle income economies. This finding is similar to studies 
that reported associations of food groups with childhood overweight or obesity [22,26,27]. Epidemiological studies suggest that 
the consumption of high intake of fruits and vegetables is associated with the reduction of risk for cancer and protective against 
cardiovascular diseases, diabetes, obesity and cerebral vascular accidents [28].

Dietary and Energy Intake among Children

The discrepancy among studies may be due to smaller sample sizes or the involvement of children who do not have the ability to 
accurately report portion sizes or as observed in other studies, that obese individuals tend to underestimate their food intakes and 
overestimate their physical activity patterns [20-23]. Again, portion sizes have been reported to be underestimated by up to 52% or 
overestimated by up to 100% compared with the actual portion size regardless of the method used (standard portion sizes or food 
photographic atlas) or the age of the subjects (47 adults aged 17-82 years and 37 children aged 6-16 years). However, children were 
found to show greater errors using both the descriptions and the food atlas methods to determine portion sizes than in the older 
subjects aged 17 years and above. The findings seem to suggest that either an alternative method or a modification of the methods 
used in that study for estimating portion sizes in young subjects, for example standard food portion sizes for children of different 
ages, would be more appropriate [24].

Dietary Habits of Adolescents

However, the study also showed that the schools located in the middle income zone (second class) had more overweight and obese 
pupils than the high income zone schools (first class) and this may be due to differences in the frequency of consumption of some 
high caloric foods. The frequency of consumption of pastries, sweet drinks and candies, fatty meat and fast food were significantly 
slightly higher among the second class participants than their first class counterparts. This observation is in line with studies that 
have shown that greater intake of snacks and fast foods in adolescence contributes to weight gain and/or obesity [29-32]. This 
indicates that there might be a reversal of the socioeconomic gradient as obesity becomes a disease of the poor as depicted by other 
studies [33,34].

The rates of overweight (33.3% vs. 26.1%) and obesity (27% vs. 26%) in this study were found to be higher in females than males. 
These rates are much higher than that recorded (boys: 10.9% vs. 2.4%; girls: 17.5% vs. 4.8%) by Armstrong, et al., [35]. This 
could be attributed to the increased intake of fast foods, sweets and sugar sweetened beverages among girls than in their male 
counterparts. In 2005, Schmidt and colleagues also found a positive association between higher frequency of fast-food intake with 
higher levels of energy intake and total fat among black and white adolescent girls in the United States [36]. 
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The findings of the study showed that third class households had lower parental income and educational levels than second class 
households whilst first class households had the highest percentages in both parental income and educational levels. The mean 
BMI-for-age of the children in the three classes of schools was also significantly different as they came from different socioeconomic 
backgrounds, and had different physical activity patterns. It was observed that generally the prevalence of overweight/obesity 
was high, with 30.0% of the population being overweight and 26.5% obese. Overweight and obesity together in the six schools 
was about 57% of the study subjects. Obesity in the subjects studied was much higher than that recorded (8.1%) by Armstrong, 
et al., among South African children aged 6-13 years. This prevalence rate confirms the literature explanation of an increasing 
prevalence of obesity in developing countries [35,37]. The fact that more than half of the study subjects were either overweight or 
obese is of concern in view of the increased morbidity and premature mortality that accompanies those conditions.

Lifestyle and Social Class on the Development of Overweight/Obesity

The prevalence of overweight or obesity was highest in the middle-income neighbourhood schools (second class schools) with 
the low-income neighbourhood schools (third class schools) having the least prevalence. Results from this study therefore do not 
support the view that obese and overweight children are dominant in the high socioeconomic zones only, even though there was 
a significant difference in the mean body mass index across the different groups. It goes to show that subjects from the middle-
income schools are in a state of nutrition transition and that obesity is becoming a problem of the poor.

There was no significant difference between the consumption of proteins, carbohydrates, fats and total energy across the different 
socioeconomic classes. These findings reinforce the notion that total calories and not fat intake has a significant effect on weight 
gain as there was no significant difference in the mean caloric intake across the different socioeconomic classes. 

Conclusions

The study also showed a worrying increase in sedentary behaviour among children of high-income parents/guardians. 

The multivariate-regression model for body mass index showed that there was no significant interaction between the dependent 
variable, body mass index and the independent variables-carbohydrate, fat and energy intake, activity, parental income and 
educational levels. However, the location of the school (socioeconomic status composition), age of child, female gender and intake 
of fast food more than four times a week had a significant impact on body mass index. Overweight and obesity are increasing 
among adolescents in the Accra metropolitan area. Female gender, increasing age of child, schools located in the high-middle class 
zones and very frequent consumption of fast food were associated with higher body mass index. Policies and programmes that 
promote healthy lifestyles and physical activity may prove beneficial.
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