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PREVALENCE AND PREDICTORS OF ADOLESCENT OVERWEIGHT/OBESITY IN A SEMI-URBAN AREA, SOUTH-SOUTH NIGERIA




	
ABSTRACT
Background/aim: Obesity is one of the most pressing yet often under-addressed public health concerns worldwide. Initially a problem of developed countries, its prevalence has now increased globally with its attendant consequences. This study aimed to evaluate the prevalence and associated risk factors of overweight/obesity among secondary school adolescents in Yenagoa LGA, Bayelsa State, Nigeria.

Study design:  A cross-sectional analytical study was done
Place and Duration of Study:  This study was conducted in public and private secondary schools in Yenagoa Local Government Area, Bayelsa State Nigeria between March and May 2024.
Methodology: Data collection from 877 adolescents aged 10-19 years was by questionnaires containing questions on their socio-demographic characteristics, diet and physical activity pattern. Weight/height were taken using standard measures, their body mass indices (BMI) were obtained and compared with the World Health Organisation’s BMI z-scores for age and sex. Data were summarised as means and standard deviations for continuous variables and proportions for categorical variables. Bivariate and multivariate regression analysis were used to determine the significant risk factors for obesity. The level of significance was set at P <.05.
Results: The prevalence of overweight was 9.0% and that of obesity was 6.3% giving a combined prevalence of 15.3% for overweight/obesity. After bivariate and multivariate regression analysis, the associated significant predictors of overweight/obesity in this study were female gender (AOR = 1.79, P=.04), high socioeconomic status of parents (AOR = 6.14, P=.001), private school attendance (AOR = 3.69, P=.02).and having 1 or 2 children (AOR = 2.78, P=.03).
Conclusion: The prevalence of obesity in this study is high and the associated predictors are not far-fetched. Concerted efforts from the family, school and community in form of public health awareness on overweight/obesity, enforcement of mandatory physical exercises and other interventions are needed to reduce this global epidemic to the barest minimum.
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1. INTRODUCTION 

 According to the World Health Organisation (WHO), the prevalence of obesity has increased dramatically among children, adolescents and adults worldwide in recent decades.[1] Once considered a problem of high-income countries, obesity is now on the increase in middle and low- income countries such as Nigeria.[2] Overweight and obesity are defined as abnormal or excessive fat accumulation that may impair health.[1] The fundamental cause of overweight and obesity is an imbalance in energy between calories consumed and calories expended.[1]  Some factors resulting in obesity include dietary patterns, physical inactivity, genetics and sleep routine.[3]
The prevalence of overweight and obesity in children and adolescents aged 5-19 years was estimated to be 158 million in 2019 and this figure is predicted to rise to over 254 million by 2030 according to the world atlas of childhood obesity. [4] In many high-income nations, the mean body mass index (BMI) has plateaued since 2000, typically at high levels, but it has continued to climb in low- and middle-income Countries. [5] It has been shown in studies that the greatest number of obese people, (approximately two out of every five children) globally now live in low and middle-income countries where the double burden of malnutrition exists and health systems are ill-equipped to effectively address this.[6] The world atlas of childhood obesity stated that in 2017, 1.6% of adolescents aged 10-19 years in Nigeria were obese and this figure was predicted to rise to 4.9% in 2030.[4]  In 2012,  a multicenter study by Ene-Obong et al [7] found a rising prevalence of childhood and adolescent overweight/obesity (14.2%) that was almost parallel to that of undernutrition (13%) in four urban towns (Lagos, Port Harcourt, Nsukka and Aba) in Southern Nigeria.  
Body Mass Index (BMI) is accepted as a standard measurement of body fat for individuals aged 2 years and above, [8] and it is calculated by dividing an individual’s weight in kilograms by the square of the height in meters. [3] In children and adolescents, it is referred to as BMI-for-age because it is age and sex-specific. For children and adolescents aged between 5–19 years, overweight is BMI-for-age greater than +1 to +2 standard deviations above the WHO Growth Reference median and obesity is greater than 2 standard deviations above the WHO Growth Reference median (>2 z scores) which was used in this study. [3]
Obesity increases the risk of many chronic diseases, such as type 2 diabetes, cardiovascular diseases, respiratory diseases, musculoskeletal disorders and various types of cancers when compared with individuals with normal weight. [9] It is therefore necessary to determine the prevalence of adolescent obesity and its associated risk factors to help in health education, appropriate interventions and programs to reduce this menace to the barest minimum. Despite the public health implication of overweight/obesity, there is dearth of data on the prevalence and risk factors of adolescent obesity in Yenagoa, Bayelsa state as the most recent study on obesity among 5-18-year-old children and adolescents was done in 2019 by Okosun et al. [10] 
This study aimed at determining the prevalence and predictors of overweight/obesity among adolescents in secondary schools in Yenagoa Local Government Area, Bayelsa State.


2. material and methoDS

[bookmark: _Hlk137810673]This cross-sectional study was conducted among secondary school students  aged 10-19 years from 10 private and 10 public secondary schools in the Local Government Area. Adolescents on medications which could result in obesity such as steroids, those with medical conditions that cause obesity such as Down syndrome, hypothyroidism etc were excluded from the study. Using 25% prevalence of overweight/obesity from a previous study by Ujuanbi and Mezie-Okoye [11] a sample size of 890 was obtained.The students were recruited by multistage sampling: Random sampling to select the wards, stratified random sampling to select private and public schools in the wards, simple random sampling to select the classes in each of the selected schools and stratified random sampling to recruit the required number of adolescents from the classes. Informed consent was obtained from their parents and assent from students older than 7 years. Data was collected using questionnaires which contained questions on their sociodemographic characteristics, diet and exercise pattern. Weight measurements were taken twice (the average recorded as the student’s weight) with each student wearing light clothing, without shoe/ bags and read off to the closest 0.1kg on the OMRON® HN289 digital weighing scale which was calibrated every morning to minimize error using an item of a known weight (commercially packaged 500g of granulated sugar). The height measurements were taken to the nearest 0.1cm using a portable stadiometer, ANTHROFLEX® stadiometer model #401. Without wearing shoes, caps or scarfs, the students stood with both feet together on the floor, with their backs resting on the wall and their heels touching the wall. The headpiece was then lowered on the student's head and measurement read off. The heights were taken twice and the average taken as the student’s height.
2.2	Data management
Analysis was done using IBM Statistical Product and Service Solutions version 25. The BMI for each subject was calculated using weight (kg)/ height 2 (m) and compared to the WHO BMI chart for boys/girls [12]. The z-scores were generated using the WHO Anthroplus software and used to categorise the students into obese, overweight, normal weight or underweight. Categorical variables were presented as frequencies/proportions. Continuous data such as height, weight and BMI were summarized as means and standard deviations. Student T-test was used to determine the difference in means among the different age groups and gender. Bivariate and then multivariate regression analysis was used to determine the predictors of obesity in this study. Significance level was set at p value < .05.


3. results and discussion

3.1 Sociodemographic characteristics of the adolescents
After data cleaning, 877 questionnaires were completely filled and therefore analysed. The adolescents were aged 10-19 years with a mean age of 14.0 ±2.1 years. With respect to gender, 520 (59.3%) of the subjects were females (M: F =1.5:1). Adolescents from middle socioeconomic class were 532 (60.7%) while 62 (7.1%) adolescents were from the high socioeconomic class.
3.2 	Anthropometric characteristics of the respondents	
[bookmark: _Hlk166932290][bookmark: _Hlk166932431]Females in the 13-15 years age group had a significantly higher mean weight than the boys in the same age group (51.2±12.3 kg and 48.2±13.5 kg respectively) as depicted in table 1. For the mean height in meters, the heights of late adolescent boys were higher than girls in the same age group and this was statistically significant (p = 0.001). Also, middle and late female adolescents had significantly higher BMI and z-score for age than their male counterparts (p= 0.001) (table 1)
Table 1: Anthropometric measurement of male and female adolescents in secondary schools in Yenagoa LGA, Bayelsa state
	Characteristics
	
	Sex
	Student’s
t-test
(P value)

	
	Total
Mean ± SD
	Male
Mean ± SD
	Female
Mean ± SD
	

	Weight in kg
	
	
	
	

	Early Adolescent (10 – 12 years)
	42.6 ± 13.6
	41.9 ± 13.6
	43.1 ± 13.8
	0.63 (0.53)

	Middle Adolescent (13 – 15 years)
	50.0 ± 12.8
	48.2 ± 13.5
	51.2 ± 12.3
	2.41 (0.02*)

	Late Adolescent (16 – 19 years)
	52.7 ± 10.1
	52.8 ± 1.0
	52.5 ± 10.3
	0.25 (0.80)

	
	
	
	
	

	Height in metres
	
	
	
	

	Early Adolescent (10 – 12 years)
	1.52 ± 0.09
	1.53 ± 0.10
	1.52 ± 0.09
	0.70 (0.49)

	Middle Adolescent (13 – 15 years)
	1.62 ± 0.10
	1.62 ± 0.12
	1.61 ± 0.08
	0.88 (0.38)

	Late Adolescent (16 – 19 years)
	1.65 ± 0.08
	1.68 ± 0.09
	1.61 ± 0.06
	6.76 (0.001*)

	
	
	
	
	

	Body mass index in kg/m2
	
	
	
	

	Early Adolescent (10 – 12 years)
	18.1 ± 4.6
	17.6 ± 4.3
	18.4 ± 4.8
	1.29 (0.19)

	Middle Adolescent (13 – 15 years)
	19.0 ± 3.9
	18.0 ± 3.8
	19.6 ± 4.0
	4.12 (0.001*)

	Late Adolescent (16 – 19 years)
	19.3 ± 3.4
	18.5 ± 2.8
	20.2 ± 3.8
	3.59 (0.001*)

	
	
	
	
	

	Body-mass-index Z-score
	
	
	
	

	Early Adolescent (10 – 12 years)
	-0.2 ± 1.9
	-0.3 ± 1.7
	-0.2 ± 2.1
	0.20 (0.84)

	Middle Adolescent (13 – 15 years)
	-0.5 ± 1.8
	-1.0 ± 2.1
	-0.4 ± 1.6
	3.43 (0.001*)

	Late Adolescent (16 – 19 years)
	-0.8 ± 1.3
	-1.3 ± 1.2
	-0.5 ± 1.3
	4.69 (0.001*)

	
	
	
	
	



3.3 	Prevalence of overweight/obesity among the respondents
The prevalence of overweight was 9.0% and obesity 6.3%, giving a general prevalence of 15.3% for overweight/obesity. The prevalence of overweight and obesity was 11.0% in females and 7.3% in males respectively, normal weight for age nutrition was found in 48.5% of females and 48.5% of the males were underweight (Figure 1).



[bookmark: _Hlk166935186]Figure 1: Distribution of nutritional status between male and female adolescents in secondary schools in Yenagoa LGA

[bookmark: _Hlk166936310]3.4 	Meal Frequency and pattern among the study adolescents
Table 2 shows that 418 (47.7%) of the participants ate three times a day.  More than half of them, 484 (55.2%) consumed snacks daily, while 731 (83.4%) adolescents do not eat fruits weekly.

Table 2: Frequency and pattern of meals among adolescents in secondary schools in Yenagoa LGA
	
	Characteristics
	Frequency N = 877
	Percent (%)

	
	Number of Meals
	
	

	
	Twice
	38
	4.3

	
	Thrice
	418
	47.7

	
	Four times
	277
	31.6

	
	Five times
	144
	16.4

	
	
	
	

	
	Frequency of Snack
	
	

	
	Once a week
	122
	13.9

	
	1 - 2 times
	89
	10.1

	
	3 times
	182
	20.8

	
	Everyday
	484
	55.2

	
	
	
	

	
	Snack from Fast Food
	
	

	
	Yes 
	349
	39.8

	
	No 
	528
	60.2


	
	Soft Drink Frequency in a week
	
	

	
	Once
	353
	40.3

	
	1 - 3 times
	189
	21.6

	
	4 - 6 times
	138
	15.7

	
	Everyday
	197
	22.5

	
	

	
	

	
	Fruit consumption
Yes
	
146
	
16.6

	   
	No
	 731                                         
	 83.4

	
	
	
	









3.5 	Pattern of physical activity among the adolescents.
As shown in table 3, 495 (56.4%) participants watched television for two hours or less in a day. Also, 526 (60.0%) use their phones for two hours or less in a day. The predominant means of transportation to school was walking and use of tricycles noted among 322 (36.7%) and 302 (34.5%) participants respectively. Among 720 (82.1%) of the adolescents who engaged in physical exercise, 219 (25%) exercised 3-4 times a week.
Table 3:  Physical activities among adolescents in secondary schools in Yenagoa LGA, Bayelsa 
	
	Characteristics
	Frequency N = 877
	Percent (%)

	
	Duration of television viewing
	
	

	
	0 – 2 hours daily
	495
	56.4

	
	3 – 4 hours daily
	235
	26.8

	
	> 5 hours daily
	147
	16.8

	
	
	
	

	
	Duration of Phone viewing
	
	

	
	0 – 2 hours daily
	526
	60.0

	
	3 – 4 hours daily
	181
	20.6

	
	> 5 hours daily
	170
	19.4

	
	
	
	

	
	Means of Transportation
	
	

	
	Walking
	322
	36.7

	
	School bus
	92
	10.5

	
	Car
	145
	16.5

	
	Tricycle
	303
	34.5

	
	Bicycle
	15
	1.7

	
	
	
	

	
	Engage in Exercise
	
	

	
	Yes 
	720
	82.1

	
	No 
	157
	17.9

	
	
	
	

	
	Frequency of Exercise
	
	

	
	Once a week
	199
	22.7

	
	2 times a week
	153
	17.4

	
	3 - 4 times a week
	219
	25.0

	
	Every day
	172
	19.6

	
	
	
	


3.6 	Associated predictors of overweight/ obesity among the adolescents
At the bivariate level of regression analysis, the following factors were associated with overweight/obesity:  female gender, early adolescence, attending private school, being in senior secondary 2 class, monogamous family setting, parental tertiary educational level, high and middle socioeconomic class, family size of 4 children or less, obtaining snacks from fast food and phone use of 5 hours or more in a day. However, after multivariate regression analysis, it was found that females had 1.79 odds of being overweight/obese compared to males (AOR=1.79, P=.04), those attending private schools had 6.14 odds of being overweight/obese compared to those in public schools (AOR=6.14, P=.001) , those whose families are of high socio-economic class were 3.69 times more likely to be overweight/ obese compared to those from low socioeconomic class (AOR 3.69, P=.02), adolescents from families with 1 or 2 children were 2.78 times more likely to be overweight/obese  compared to those from families with 7 children or more (AOR = 2.78, P=.03) and these were the significant predictors of obesity in this study.
Table 4: Predictors of overweight/obesity among adolescents in Yenagoa 
	Characteristics
	Bivariate Analysis
	
	Multivariate Analysis

	
	Crude Odd ratio
(95% CI)
	P value
	
	Adjusted Odd Ratio
 (95% CI 
	P value

	
	
	
	
	
	

	Gender
	
	
	
	
	

	Male
	1
	
	
	1
	

	Female 
	1.82 (1.22 – 2.72)
	0.003*
	
	1.79 (1.01 – 3.16)
	0.04*

	Age
	
	
	
	
	

	Early Adolescence
	3.00 (1.71 – 5.27)
	0.001*
	
	1.26 (0.55 – 2.94)
	0.59

	Middle Adolescence
	1.57 (0.91 – 2.70)
	0.11
	
	1.04 (0.34 – 3.13)
	0.95

	Late Adolescence
	1
	
	
	1
	

	School Type
	
	
	
	
	

	Private
	9.67 (6.16 – 15.2)
	0.001*
	
	6.14 (3.12 – 12.08)
	0.001*

	Public
	1
	
	
	1
	

	Class
	
	
	
	
	

	JS One
	1.00 (0.53 – 1.90)
	1.00
	
	1.14 (0.37 – 3.57)
	0.81

	JS Two
	0.92 (0.47 – 1.80)
	0.81
	
	1.04 (0.35 – 3.05)
	0.95

	JS Three
	1.27 (0.69 – 2.39)
	0.45
	
	1.61 (0.61 – 4.25)
	0.33

	SS One
	1.01 (0.54 – 1.88)
	0.98
	
	1.21 (0.50 – 2.91)
	0.67

	SS Two
	0.34 (0.15 – 0.76)
	0.009*
	
	0.46 (0.17 0 1.25)
	0.13

	SS Three
	1
	
	
	1
	

	Family Type
	
	
	
	
	

	Monogamous
	2.06 (1.16 – 3.66)
	0.014*
	
	1.56 (0.62 -3.87)
	0.34

	Polygamous
	1.20 (0.58 – 2.48)
	0.62
	
	1.42 (0.48 – 4.21)
	0.53

	Single Parent
	1
	
	
	1
	

	Father’s Education
	
	
	
	

	Tertiary
	3.05 (1.29 – 7.25)
	0.011*
	
	2.13 (0.59 – 7.57)
	0.24

	Post-Secondary
	1.23 (0.49 – 3.07)
	0.66
	
	1.13 (0.41 – 4.22)
	0.64

	Primary
	1
	
	
	1
	

	Mother’s Education
	
	
	
	

	Tertiary
	3.95 (2.04 – 7.66)
	0.001*
	
	1.67 (0.59 – 4.76)
	0.33

	Post-Secondary
	1.31 (0.65 – 2.65)
	0.45
	
	1.46 (0.58 – 3.70)
	0.42

	Primary
	1
	
	
	1
	

	Social Class
	
	
	
	
	

	High
	12.05 (5.91–24.60)
	0.001*
	
	3.69 (1.20 – 11.30)
	0.02*

	Middle
	3.49 (2.01 – 6.06)
	0.001*
	
	1.81 (0.78 – 4.21)
	0.17

	Low
	1
	
	
	1
	

	
Number of Children
	
	
	
	

	1 - 2 Children
	3.52 (1.80 – 6.88)
	0.001*
	
	2.78 (1.10 – 6.97)
	0.03*

	3 - 4 Children
	2.28 (1.32 – 3.94)
	0.003*
	
	1.31 (0.61 – 2.85)
	0.49

	5-6 Children
	1.40 (0.77 – 2.55)
	0.26
	
	1.24 (0.55 – 2.81)
	0.60

	≥ 7 Children
	1
	
	
	1
	

	Snack from Fast Food
	
	
	
	

	Yes 
	1.69 (1.17 – 2.45)
	0.005*
	
	1.31 (0.80 – 2.16)
	0.28

	No 
	1
	
	
	1
	

	Duration of Phone Use
	
	
	
	

	0 – 2 hours
	1
	
	
	1
	

	3 – 4 hours
	1.18 (0.73 – 1.91)
	0.49
	
	1.08 (0.58 – 1.75
	0.98

	≥ 5 hours
	2.01 (1.29 – 3.11)
	0.002*
	
	1.43 (0.82 – 2.65)
	0.21

	Means of Transportation
	
	
	
	

	Walking
	1
	
	
	1
	

	School bus
	2.96 (1.56 – 5.65)
	0.001*
	
	1.02 (0.44 – 2.33)
	0.97

	Car
	6.56 (3.88 – 11.08)
	0.001*
	
	1.57 (0.78 – 3.16)
	0.21

	Tricycle
	1.49 (0.87 – 2.54)
	0.15
	
	1.09 (0.58 – 2.06) 
	0.78

	Bicycle
	0.81 (0.10 – 6.43)
	0.85
	
	0.93 (0.12 – 7.42)
	0.94


*Statistically significant, JS: junior secondary, SS: senior secondary

3.7 Discussion

 They prevalence of overweight and obesity in this study were 9% and 6.3% respectively giving a combined prevalence of 15.3% for overweight/obesity. This is comparable to the prevalence of 14.4% for overweight/obesity that was documented by Oduyoye et al [13] among adolescents aged 10-19 years in Ogun state Nigeria in 2021 but higher than the 4.6% prevalence predicted for Nigeria as a whole by 2030 as contained in the world atlas of obesity [4]. This calls for intensified efforts to stall this trend. However, the prevalence of overweight/obesity obtained in this study is lower than that obtained by Okosun et al [10] in 2019 among 5-18-year old school children in Yenagoa, as well as the 28.8% obtained by Ramirez-Contreras et al [14] among children aged 5-12-year old in Spain in 2022 and 30.31% among 8-16-year olds reported by Chen et al [15] in China, in 2023. The noted differences in the age groups studied could account for the varying prevalence. Also, the difference in the varying prevalence may be due to the fact that the Spanish and Chinese studies did not use the WHO z-score as reference to compare the BMI for age and gender as was done in this study. 
The predictors of obesity in the study included female gender, attending private secondary schools, high socioeconomic class of parents and families with 1 or 2 children. Female gender has been documented in previous studies as a predictor of overweight/ obesity. Ene-Obong et al [7] in southern Nigeria suggested that the lower levels of physical activity and energy expenditure in girls compared to boys could account for higher obesity prevalence in females.  Similarly, Otitoola et al [16] in Cofimvaba South Africa and Nwosu et al [17] who compared obesity trends in South African and European adolescents noted higher prevalence of overweight/obesity among girls than boys which may be due to hormonal changes associated with onset of menstruation in female adolescents. However, Ujuanbi and Mezie-Okoye [11] in Port Harcourt and Oduyoye et al [13] in Osun state Nigeria found no significant gender difference in overweight/obesity.  
The finding of high socioeconomic status as a predictor of obesity in this study is supported by the consumption of soft drinks and snacks by about half of the respondents which could predispose them to obesity. This is in tandem with the findings by Ujuanbi and Mezie-okoye [11] Ekpenyong et al, [18] Irelosen et al [19] and Johnson et al [20] all in South-south Nigeria, who attributed this to aggressive advertisement of energy dense foods, high purchasing power of the higher socioeconomic class and physical inactivity being portrayed as a sign of affluence in our environment. In addition, in a nationwide study based on data from the national demographic health survey of 2018 by Adeomi and Lawal [21] in Nigeria, household wealth index which measures socioeconomic status was a predictor of overweight/obesity as those in the richer and richest household wealth index were more overweight/obese than those in the poor and poorer household wealth index. In contrast, in developed countries like the United States of America, from the findings of Ruiz et al, [22] and the 1999-2018 National Health and Nutrition Examination Survey (NHANES), [23] obesity prevalence was highest among children from middle income families followed by those from the lowest income group. Adolescents from lower income households in the United States of America were likely to have unmarried parents and also more likely to eat cheap foods. Also, in the United States of America, most cheap foods contain high level of fats and sugar which readily predispose to obesity when eaten. [1,24] This implies that the impact of socioeconomic status on weight status could be affected by the locality, food availability and cultural beliefs of the people.
Having few numbers of children was noted to be associated with overweight/ obesity in this study a finding similar to the study of Insaf et al [25] in United Arab Emirates. This is because having a smaller number of children to cater for and this may increase the likelihood of overeating when compared to those with large families where food consumption may be limited because of cost. On the other hand, Oduyoye et al [13] did not find an association between obesity and number of children in the family but the reason was not clearly stated.
Attending private school was a significant predictor of obesity in the study. This is because adolescents in private schools were more likely to come from families of high socioeconomic status. This was can make them prone to sedentary lifestyle as they are more likely be driven to and from school leading to reduced physical activity. Hedayetullah et al [26]in India had a similar observation of overweight/ obesity being more among children in private schools. This finding is not different from that reported by Ekpenyong et al [18] in Calabar, Cross-Rivers State, Oduyoye et al [13] in Osun State, Raheem and Oladejo [27] in Oyo State Nigeria as physical inactivity was documented to be more among those in private schools from their studies. 
The drawback of this study was its cross-sectional nature; hence, a longitudinal study may be needed to possibly define a causal relationship between these observed predictors and overweight/obesity.
We recommend that parents and caregivers should discourage physical inactivity and sedentary lifestyle by encouraging exercises and activities in the family and neighbourhood. There should also be incorporation of physical exercises as a practical application of physical and health education in the school curriculum with appropriate monitoring.

4. Conclusion

The prevalence of adolescent overweight/obesity in this study was as high as 15 out of every 100 adolescents in Yenagoa. The associated risk factors were female gender, high socioeconomic status of parents, having few numbers of children in the family and attendance to private secondary schools. This calls for a collective and collaborative action by the family, school, society and government to join forces together in educating the populace on the risk factors and consequences of obesity, encourage physical exercise in various forms as well as lifestyle and behavioural changes, all geared towards control of adolescent obesity in this area and the nation at large. 
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Small-for-Age	173 (48.5%)
173 (33.3%)
346 (39.5%)

Male 	Female	Total	0.48499999999999999	0.33300000000000002	0.39500000000000002	Apropriate-for-Age	145 (40.6%)
252 (48.5%)
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