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ABSTRACT

Background: Adolescent overweight and obesity are increasing globally and in Nigeria, with dietary patterns playing an

important role. However, evidence on the relationship between food consumption patterns and weight status among

adolescents in Ikenne Local Government Area (IKLGA), Ogun State, is limited.

Methods: A cross-sectional study was conducted among 1,929 adolescents aged 10–19 years selected from 15 public and

private secondary schools in IKLGA. Data on socio-demographic characteristics and food consumption patterns were

collected using a validated interviewer-administered questionnaire. Anthropometric measurements were obtained and

BMI-for-age was classified according to the WHO Growth Reference (2007). Principal component analysis was used to

derive food consumption patterns. Data were analysed using descriptive statistics, Chi-square tests, and multilevel logistic

regression at p<0.05.

Results: The mean age of participants was 13.85±2.07 years, and 52.2% were females. Adolescents in the highest tertile

of dairy consumption had higher odds of overweight (AOR=1.41, 95%CI: 1.00–1.99, p=0.048) but lower odds of obesity

(AOR=0.48, 95%CI: 0.29–0.77, p=0.003). Compared with the lowest tertile, adolescents in the second and third tertiles

of traditional leafy vegetable consumption had lower odds of overweight (AOR=0.62, 95%CI: 0.45–0.86, p=0.005;

AOR=0.66, 95%CI: 0.46–0.95, p=0.024, respectively). Moderate consumption of carbohydrate-rich foods was also

associated with reduced odds of overweight (AOR=0.67, 95%CI: 0.47–0.95, p=0.026).

Conclusion: Dairy consumption was significantly associated with overweight/obesity, while higher consumption of

traditional leafy vegetables and moderate intake of carbohydrate-rich foods were associated with lower odds of overweight.

Targeted nutrition interventions may help address adolescent overweight/obesity in IKLGA.
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INTRODUCTION

The global prevalence of overweight and obesity among consumption patterns (e.g., meal frequency, food-away-

adolescents has risen dramatically over the past few from-home intake) among adolescents in Ikenne.

decades, becoming a major public health concern. Therefore, this study seeks to investigate the food

According to the World Health Organization (WHO), consumption patterns of adolescents in Ikenne LGA

the number of overweight or obese children and and examine their association with overweight and

adolescents aged 5–19 has increased more than fourfold obesity.

since 1975, reaching over 340 million in 2016.1 The

global rise in adolescent overweight and obesity is METHODOLOGY

increasingly reflected in low- and middle-income Study area: The study was conducted in Ikenne Local

countries, including Nigeria. National reviews indicate Government Area (LGA) of Ogun State, Southwestern

that the prevalence in Nigerian youths rose from under Nigeria. Ikenne LGA is one of the 20 LGAs in Ogun

1% in 2011 to over 10% by 2019.2,3 This alarming trend State, with its headquarters located in Ikenne town. It is

is particularly concerning given the well-documented predominantly a semi-urban area comprising several

health risks associated with excess body weight, towns and communities such as Iperu, Ilisan, Ogere, and


	including	increased	susceptibility to	type	2 diabetes,		Ikenne. The	population	is ethnically	Yoruba, and the

	cardiovascular diseases, and psychosocial problems.					4	area features	a mix of	public and	private secondary

	A major	contributor	to adolescent	overweight		and	schools. The predominant economic			activities include

	obesity is	dietary	behavior. Shifts	in	global	food	farming, petty trading, and civil service.			



consumption patterns have led to increased intake of Study design: This study employed a cross-sectional

energy-dense, nutrient-poor foods that are high in added descriptive design to investigate the food consumption

sugars, saturated fats, and refined carbohydrates.5 patterns of adolescents and their association with

Adolescents are particularly vulnerable to unhealthy overweight and obesity.

dietary habits due to increased autonomy and a tendency Study population: The study population consisted of

to consume meals outside the home.6 Moreover, in-school adolescents aged 10–20 years enrolled in

modern lifestyles, such as increased screen time, reduced selected public and private secondary schools within

physical activity and reliance on fast food/irregular Ikenne LGA. The study excluded students who were ill

eating patterns exacerbate the risk of energy imbalance or not present at the time of the study and those were

and weight gain.1,7 either below 10 years or above 20 years.

Studies have shown that among adolescents and youths, Sampling technique: A multistage sampling technique

dietary diversity is poor, and there is a frequent was employed in selecting study participants:

consumption of foods away from home.8,9 These factors Stage One: Of the 10 wards in IKLGA, five wards were

result in a moderate but growing prevalence of randomly selected by balloting.

overweight/obesity. In Lagos adolescents, for instance, Stage Two: From the selected wards, secondary schools

poor dietary diversity and eating meals outside home were stratified into public and private schools. One

correlated significantly with overweight status (13.4%) public and two private secondary schools were selected

and obesity (7.0%).10 Similarly, in‐school adolescents in at random by balloting (a total of 15 schools) out of 36

Southwest Nigeria showed a prevalence of 12.8% for schools.

overweight/obesity, with consumption of starchy Stage Three: From the selected schools, students were

staples (roots, tubers) significantly associated with higher stratified by class levels (JSS1–SSS3). Proportionate

body mass index (BMI).11 sampling was used to determine the number of students

Despite some data from Ogun, there is a critical gap in to be selected from each class, followed by simple

localized evidence from Ikenne Local Government Area random sampling to recruit participants.

(LGA). A study among primary pupils in Ikenne LGA Sample size determination: The sample size was

reported 6.4% prevalence of over-nutrition linked to low determined using the Leslie Kish formula12 for cross-

dietary diversity and poor food frequency scores.2 sectional studies:

However, this focused on younger children, leaving

adolescence, an age of heightened autonomy and

vulnerability unexplored. There is also very limited

scientific evidence examining broader food
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Where: n = required sample size; Z = standard normal (orthogonal) rotation with Kaiser Normalization.

deviate at 95% confidence level (1.96); p = estimated Eigenvalues >1 was used as the criteria for extraction,

prevalence of overweight and obesity among adolescents using the scree plot test to confirm the decision. In the

in South-Western Nigeria (12.7%);13 d = margin of error resulting components, an item was said to load on a

(0.05). Applying the design effect to the sample size given component if the factor loading was greater than

determination: 190 × 7.9 = 1,501 or equal to ±0.50 for that component and was less than

Minimum sample size = 1,501 participants ±0.50 for the other components. Factor-based scores

Data Collection Procedure: Data were collected over were created by dividing the values of a subject’s factor

a period of four weeks using a structured, interviewer- scores on each component by the square root of the

administered questionnaire to collect information on eigenvalue of the corresponding component. The

socio-demographic characteristics and food created factor-based scores were then categorized into

consumption patterns of respondents. Anthropometric tertiles for further analyses. Chi-square test was used to


	measurements	(weight		and	height) were	obtained		assess	associations between categorical		variables (e.g.,

	following	WHO	standard		procedures. BMI		was	food	consumption patterns and	sociodemographic	

	calculated	as weight	(kg)	divided	by height	(m²),	and	characteristics).	Logistic regression	was	employed to



classified using WHO BMI-for-age growth charts. identify predictors of overweight/obesity, adjusting for

Measurements were taken during free periods or breaks potential confounders (age, sex, school type). A p-value

to avoid disruption of academic activities. Two trained < 0.05 was considered statistically significant.

research assistants (one male, one female) conducted Ethical considerations: Ethical approval for this study

anthropometric measurements and assisted in was obtained from Babcock University Health Research

questionnaire distribution; ensuring participants and Ethics Committee (BUHREC 871/22) and the

correctly understood and completed the forms. Ogun State Ministry of Education, Science and

Validity and Reliability of the Instrument: Content Technology (PL.545/Vol. IV/123). A letter of

validity was ensured through a review by three experts in introduction from the Head of the Department of

public health nutrition and epidemiology. Pre-testing Public Health, Babcock University, was presented to

was conducted among 10% of the sample size in a school principals. The researcher explained the study's

school outside the study area. Necessary adjustments objectives and significance, and permission was granted

were made to language and clarity. Reliability was to conduct the surveys at scheduled dates. Informed

assessed using Cronbach's Alpha for internal consent was obtained from the school authorities and

consistency, yielding a value of 0.85, indicating good parents/guardians, while assent was obtained from the

reliability. students. Confidentiality and anonymity were

Data Management and Analysis: Data were coded maintained throughout the study.

and entered into IBM Statistical Product and Service

Solutions (SPSS) version 23.0 for analysis. The WHO

AnthroPlus software was used to calculate z-scores for

BMI-for-age classification. Based on WHO Growth

Reference Charts14 for ages 5–19, overweight was

defined as >+1 standard deviation (SD), equivalent to a

BMI of 25 kg/m² at 19 years, while obesity was defined

as >+2 SD, equivalent to a BMI of 30 kg/m² at 19 years.

Descriptive statistics (means, frequencies, and

percentages) were used to summarize demographic and

consumption data. Principal component analysis (PCA)

was used to derive food consumption indices. PCA is a

statistical technique that is used to reduce the

dimensionality of a large set of variables, which often

correlate with each other, to a minimum set of

constructs that can be used for further analyses. In the

PCA analysis in the current data, we used the Varimax
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RESULTS

Sociodemographic characteristics of respondents

A total of 1,929 out of 1,958 students (98.5%) participated in the study. Among public school students, a higher proportion was in the older age group (51.7%), whereas in private schools, a larger proportion (74.1%) was in the younger age group (10–14 years) (p < 0.001). In public schools, Yoruba students accounted for 82.0% (p = 0.030). Private schools had a higher proportion of Christians (87.9%) than public schools (76.7%) (p < 0.001). Public school students were slightly more likely to live in rural areas (7.2%) than private school students (5.7%) (p = 0.008). Monogamy was more common in private schools (84.7%) than in public schools (76.0%) (p < 0.001). A higher proportion of public-school students were in senior classes (49.2%) compared to private school students (40.9%) (p < 0.001) (Table 1).

Table 1: Sociodemographic characteristics of respondents in Ikenne LGA

Variable Frequency (N = 1929) Percent (%) Age (years)  

10-14 1182 61.3 >=15 747 38.7 Mean age ± SD 13.85±2.07 

Sex   

Boys 921  47.7 Girls 1008 52.3 Type of school  

Public 959  49.7 Private 970 50.3 Ethnicity  

Yoruba 1534  79.5 Igbo 251  13.0 Hausa 33 1.7

Others 111 5.8

Religion  

Christianity 1589 82.4 Islam 305 15.8 Traditional 30 1.6

Others 5 0.3

Area of residence  

Urban 21 1.1

Semi-urban 1784 92.5 Rural 124 6.4

Family Type  

Monogamy 1551 80.4 Polygamy 378 19.6 Class   

Junior Secondary (10-14 years) 1060 55.0 Senior Secondary (15-19 years) 869 45.0 Food consumption pattern of adolescents by sociodemographic factors

Ten food consumption indices were derived from the PCA with the variables loading on each component (Suppl. Table 1). They were further categorized into tertiles. The first and second tertiles were ranked as low consumption while the third tertile was ranked as high consumption of the various kinds of foods (Table 2). The results showed significant sociodemographic differences in food consumption patterns among in-school adolescents. Younger adolescents (10-14 years) and those in junior secondary classes reported significantly higher intake of fruits/lean proteins, dairy, starchy foods, nuts, and carbohydrate-rich foods compared to older adolescents (≥15 years) and senior secondary students (p < 0.05). Girls were more likely to consume fruits/lean proteins and dairy products than boys (p < 0.05), while boys consumed significantly more alcohol/offals than girls. Ethnic variations showed that Yoruba adolescents had significantly higher intake of nuts, grains, carbohydrates, and salad vegetables compared to their non-Yoruba counterparts (p < 0.05). Similarly, adolescents of non-Christian faiths reported higher consumption of traditional leafy vegetables, grains, carbohydrates, and alcohol/offals than Christian adolescents (p < 0.05). Private school adolescents reported significantly higher consumption of dairy, starchy foods, grains, and red meat than their public-school counterparts (p < 0.05).
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Table 2: Distribution of high consumption of PCA-derived food patterns by sociodemographic factors

Variables High food consumption (being on the 3rd tertile of the PCA scores)

Fruits/Lea Dairy Starchy Traditional Nuts index Grains Carbs index Salad Alcohol/off Red meat

n proteins index foods index leafy p-value index p-value veggies als index index

index p-value p-value vegetables n (%) p-value n (%) index p-value p-value

p-value n (%) n (%) index n (%) p-value n (%) n (%)

n (%) p-value n (%)

n (%)


	Age (years)	0.001	0.023	0.023	<0.001	0.074	<0.001	0.137	0.969	<0.001	0.165

	10-14	427 (36.1)	417 (35.3)	371 (31.4)	355 (30.0)	376 (31.8)	430 (36.4)	379 (32.1)	393 (33.2)	358 (30.3)	380 (32.1)

	>=15	216 (28.9)	226 (30.3)	272 (36.4)	288 (38.6)	267 (35.7)	213 (28.5)	264 (35.3)	249 (33.3)	285 (38.2)	263 (35.2)

	Sex	0.001	0.003	0.384	0.498	0.176	0.699	0.439	0.737	<0.001	0.287

	Boys	273 (29.6)	276 (30.0)	298 (32.4)	300 (32.6)	321 (34.9)	311 (33.8)	315 (34.2)	310 (33.7)	356 (38.7)	296 (32.1)

	Girls	370 (36.7)	367 (36.4)	345 (34.2)	343 (34.0)	322 (31.9)	332 (32.9)	328 (32.5)	332 (32.9)	287 (28.5)	347 (34.4)

	Ethnicity	0.359	0.102	0.079	0.300	0.021	<0.001	<0.001	0.001	0.690	0.661

	Yoruba	519 (33.8)	525 (34.2)	526 (34.3)	520 (33.9)	492 (32.1)	482 (31.4)	563 (36.7)	484 (31.6)	508 (33.1)	515 (33.6)

	Others	124 (31.4)	118 (29.2)	117 (29.6)	123 (31.1)	151 (38.2)	161 (40.8)	80 (20.3)	158 (40.0)	135 (34.2)	128 (32.4)

	Religion	0.139	0.966	0.866	0.025	0.220	0.003	0.018	0.364	0.003	0.499

	Christianity	518 (32.6)	530 (33.4)	531 (33.4)	512 (32.2)	520 (32.7)	553 (34.8)	511 (32.2)	536 (33.7)	506 (31.8)	535 (33.7)

	Others	125 (36.8)	113 (33.2)	112 (32.9)	131 (38.5)	123 (36.2)	90 (26.5)	132 (38.8)	106 (31.2)	137 (40.3)	108 (31.8)

	Area of residence	0.088	0.294	0.896	0.036	0.189	0.743	0.264	0.103	0.743	0.896

	Urban/Semi-urban	593 (32.9)	607 (33.6)	601 (33.3)	591 (32.7)	595 (33.0)	600 (33.2)	596 (33.0)	609 (33.7)	600 (33.2)	601 (33.3)

	Rural	50 (40.3)	36 (29.0)	42 (33.9)	52 (41.9)	48 (38.7)	43 (34.7)	47 (37.9)	33 (26.6)	43 (34.7)	42 (33.9)

	Family Type	0.224	0.029	0.330	0.052	0.029	0.715	0.068	0.922	0.005	0.715

	Monogamy	507 (32.7)	535 (34.5)	525 (33.8)	501 (32.3)	499 (32.2)	514 (33.1)	502 (32.4)	517 (33.3)	494 (31.9)	520 (33.5)

	Polygamy	136 (36.0)	108 (28.6)	118 (31.2)	142 (37.6)	144 (38.1)	129 (34.1)	141 (37.3)	125 (33.1)	149 (39.4)	123 (32.5)

	Class	<0.001	0.400	0.001	0.796	0.007	0.017	0.974	0.371	0.796	0.722

	Junior Secondary (10-	414 (39.1)	362 (34.2)	318 (30.0)	356 (33.6)	381 (35.9)	378 (35.7)	353 (33.3)	362 (34.2)	356 (33.6)	357 (33.7)



14 years)

Senior Secondary (15- 229 (26.4) 281 (32.3) 325 (37.4) 287 (33.0) 262 (30.1) 265 (30.5) 290 (33.4) 280 (32.2) 287 (33.0) 286 (32.9)

19 years)

Type of school 0.367 <0.001 0.029 <0.001 <0.001 <0.001 <0.001 0.253 <0.001 0.036

Public 329 (34.3) 274 (28.6) 297 (31.0) 392 (40.9) 398 (41.5) 260 (27.1) 399 (41.6) 331 (34.5) 387 (40.4) 298 (31.1)

Private 314 (33.3) 369 (38.0) 346 (35.7) 251 (25.9) 245 (25.3) 383 (39.5) 244 (25.2) 311 (32.1) 256 (26.4) 345 (35.6)
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Factors associated with overweight among in-school adolescents (students nested within schools)

Table 3 presents the results of the multilevel logistic regression analysis examining the association between dietary

consumption patterns and overweight among adolescents while accounting for the clustering of students within schools.

The lowest tertile of consumption for each dietary category served as the reference group. For dairy products, adolescents

in the highest tertile of consumption were significantly more likely to be overweight than those in the lowest tertile (AOR

= 1.41, 95% CI: 1.00–1.99, p = 0.048), while no significant association was observed for the second tertile (AOR = 1.13,

95% CI: 0.79–1.62, p = 0.490). A significant inverse association was observed for traditional leafy vegetables. Adolescents

in the second tertile had 38% lower odds of being overweight compared with those in the lowest tertile (AOR = 0.62,

95% CI: 0.45–0.86, p = 0.005), while those in the highest tertile had 34% lower odds of overweight (AOR = 0.66, 95%

CI: 0.46–0.95, p = 0.024). Similarly, adolescents in the second tertile of carbohydrate-rich food consumption were

significantly less likely to be overweight than those in the lowest tertile (AOR = 0.67, 95% CI: 0.47–0.95, p = 0.026),

representing a 33% reduction in the odds of overweight. However, this association was not observed in the highest tertile

(AOR = 0.97, 95% CI: 0.68–1.38, p = 0.853). No statistically significant associations were observed between overweight

and consumption of fruits and lean proteins, starchy foods, nuts, grains, salad vegetables, alcohol/offals, or red meat.

Table 3: Multilevel logistic regression analysis of factors associated with overweight among adolescents (students nested

within schools)

Predictor AOR 95% CI for AOR p-value

Fruits/Lean proteins


	1 st	tertile	-	-	-

	2 nd	tertile	0.94	0.67-1.33	0.722

	3 rd	tertile	0.96	0.68-1.35	0.802



Dairy products

1st Tertile - - -

2nd Tertile 1.13 0.79-1.62 0.490

3rd Tertile 1.41 1.00-1.99 0.048

Starchy foods

1st Tertile - - -

2nd Tertile 0.96 0.67-1.36 0.809

3rd Tertile 1.28 0.90-1.81 0.169

Traditional leafy vegetables

1st Tertile - - -

2nd Tertile 0.62 0.45-0.86 0.005

3rd Tertile 0.66 0.46-0.95 0.024

Nuts

1st Tertile - - -

2nd Tertile 0.77 0.55-1.08 0.128

3rd Tertile 1.04 0.74-1.46 0.837

Grains

1st Tertile - - -

2nd Tertile 1.05 0.74-1.50 0.781

3rd Tertile 1.11 0.79-1.57 0.540

Carbs

1st Tertile - - -

2nd Tertile 0.67 0.47-0.95 0.026

3rd Tertile 0.97 0.68-1.38 0.853

Salad veggies

1st Tertile - - -

2nd Tertile 0.85 0.60-1.21 0.379

3rd Tertile 1.16 0.83-1.63 0.378

Alcohol/offals

1st Tertile - - -
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	Predictor	AOR	95% CI for AOR	p-value

	2nd Tertile	1.14	0.82-1.58	0.446

	3rd Tertile	1.25	0.88-1.77	0.211



Red meat

1st Tertile - - -

2nd Tertile 0.89 0.63-1.25 0.489

3rd Tertile 0.79 0.56-1.11 0.172

Factors associated with obesity among in-school adolescents (students nested within schools)

Table 4 presents the results of the multilevel logistic regression analysis examining the association between dietary

consumption patterns and obesity among adolescents while accounting for the clustering of students within schools. Only

dairy product consumption was significantly associated with obesity. Adolescents in the highest tertile of dairy product

consumption had significantly lower odds of obesity compared with those in the lowest tertile (AOR = 0.48, 95% CI:

0.29–0.77, p = 0.003), indicating a 52% reduction in the likelihood of obesity. Although adolescents in the second tertile

also showed lower odds of obesity (AOR = 0.67, 95% CI: 0.42–1.06), the association did not reach statistical significance

(p = 0.090). No significant associations were observed between obesity and consumption of fruits/lean proteins, starchy

foods, traditional leafy vegetables, nuts, grains, carbohydrates, salad vegetables, alcohol/offals and red meat.

Table 4: Multilevel logistic regression analysis of factors associated with obesity among adolescents (students nested within

schools)

Predictor AOR 95% CI for AOR p-value

Fruits/Lean proteins

1st tertile - - -

2nd tertile 0.66 0.39-1.10 0.111

3rd tertile 0.98 0.61-1.57 0.920

Dairy products

1st Tertile - - -

2nd Tertile 0.67 0.42-1.06 0.090

3rd Tertile 0.48 0.29-0.77 0.003

Starchy foods

1st Tertile - - -

2nd Tertile 1.09 0.67-1.78 0.729

3rd Tertile 0.82 0.49-1.38 0.456

Traditional leafy vegetables

1st Tertile - - -

2nd Tertile 1.05 0.67-1.63 0.843

3rd Tertile 0.81 0.45-1.43 0.457

Nuts

1st Tertile - - -

2nd Tertile 1.48 0.95-2.30 0.082

3rd Tertile 0.97 0.57-1.66 0.903

Grains

1st Tertile - - -

2nd Tertile 1.07 0.63-1.82 0.794

3rd Tertile 1.39 0.84-2.29 0.198

Carbs

1st Tertile - - -

2nd Tertile 0.97 0.61-1.53 0.891

3rd Tertile 0.62 0.35-1.10 0.104
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Predictor AOR 95% CI for AOR p-value

Salad veggies


	1st Tertile	-	-	-

	2nd Tertile	1.23	0.75-2.04	0.412

	3rd Tertile	1.27	0.76-2.11	0.361



Alcohol/offals

1st Tertile - - -

2nd Tertile 0.87 0.55-1.37 0.538

3rd Tertile 1.02 0.62-1.69 0.927

Red meat

1st Tertile - - -

2nd Tertile 0.86 0.52-1.40 0.534

3rd Tertile 0.73 0.45-1.20 0.213

DISCUSSION and more likely to adopt dietary practices perceived as

This study identified distinct food consumption patterns beneficial for health and body image.17,18 Conversely,

among adolescents in Ikenne Local Government Area boys often exhibit greater preference for energy-dense

and demonstrated that these patterns varied significantly foods and risk-related dietary behaviors, including

according to age, class level, sex, ethnicity, religion, and alcohol consumption. These sex differences may be

school type. With respect to nutritional outcomes, dairy influenced by sociocultural norms regarding body image,

consumption emerged as the only dietary pattern health awareness, and food preferences during

significantly associated with overweight and obesity. adolescence.

High dairy consumption was associated with increased The higher consumption of dairy products, grains,

odds of overweight but reduced odds of obesity, while starchy foods, and red meat among private school

traditional leafy vegetables and carbohydrate-rich foods students likely reflects differences in socioeconomic

consumption contributed to lower odds of overweight. status between students attending public and private

The finding that younger adolescents and junior schools.19 Private school students often come from

secondary school students consumed more fruits/lean households with greater purchasing power and

proteins, dairy products, nuts, and carbohydrate-rich improved access to a wider variety of foods, including

foods than older adolescents may reflect greater parental relatively more expensive animal-source foods such as

control over food choices during early adolescence.10 As dairy products and red meat. This finding is consistent

adolescents grow older, increasing autonomy, peer with previous studies showing that socioeconomic

influence, academic demands, and exposure to food advantage is associated with greater dietary diversity and

environments outside the home may lead to dietary increased consumption of animal-source foods among

shifts characterized by meal skipping, irregular eating adolescents.20,21

habits, and reduced consumption of nutrient-dense A notable finding of this study was that high dairy

foods. This observation is consistent with evidence consumption was associated with a 41% increase in the

indicating that dietary quality tends to decline with age odds of overweight among adolescents. Although

during adolescence, particularly as young people gain evidence regarding the relationship between dairy intake

independence in food selection and purchasing and overweight remains mixed, several explanations may

decisions. Recent reviews of adolescent nutrition in account for this observation. First, dairy products

Nigeria have similarly reported age-related deterioration consumed by adolescents in Nigeria may include

in dietary quality and increasing adoption of less healthy sweetened milk beverages, flavoured dairy drinks, and

dietary behaviors among older adolescents.15,16 high-fat dairy products, which contribute additional

The higher consumption of fruits/lean proteins and calories and sugars that may promote weight gain.22

dairy products among girls compared with boys aligns Second, higher dairy consumption may be a marker of

with findings from previous studies suggesting that greater household socioeconomic status and overall

female adolescents are generally more health-conscious energy intake rather than an independent causal factor.23
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Interestingly, while high dairy consumption was The absence of significant associations between

associated with increased odds of overweight, it was also overweight and other dietary patterns, including

associated with a 52% reduction in the likelihood of fruits/lean proteins, grains, nuts, vegetables, red meat,

obesity. This apparently paradoxical finding has been and starchy foods, suggests that overweight among

reported in previous studies and may reflect the complex adolescents may result from the cumulative effects of

relationship between dairy intake and adiposity. overall dietary intake, physical activity levels, sedentary

Evidence from systematic reviews and meta-analyses behaviours, and genetic predisposition rather than the

suggests that dairy products may exert protective effects consumption of any single food group.32 Similar findings


	against excessive fat accumulation	through	several	have been	reported in	studies	among Nigerian

	biological mechanisms, including	increased	satiety,	adolescents	where overall	dietary	behaviours and



enhanced fat oxidation, improved calcium-mediated lifestyle characteristics, rather than specific food groups,

regulation of adipocyte metabolism, and preservation of were more strongly associated with overweight.11,24,33

lean body mass.22,23 Higher dietary calcium intake may Strengths and limitations of the study

reduce fat absorption and influence lipid metabolism, This study is strengthened by its large, representative

thereby limiting progression from overweight to obesity. sample size and high response rate, which enhance the

High consumption of traditional leafy vegetables (TLVs) precision and generalizability of the findings within

was consistently associated with lower odds of Ikenne LGA. The use of a multi-stage sampling

overweight. This finding aligns with previous studies technique, standardized anthropometric measurements

that report protective effects of vegetable consumption based on WHO protocols, and a validated questionnaire

against excess adiposity in adolescents.15,24 Reviews of with high internal consistency improves data reliability.

African indigenous vegetables emphasize their richness The analysis of dietary patterns rather than individual

in dietary fiber, antioxidants, and micronutrients that nutrients provides a holistic perspective on eating

promote satiety and metabolic health, thereby reducing behaviors, while stratification by school type offers

obesity risk.25 Similar associations between poor valuable subgroup insights.

vegetable intake and higher body mass index (BMI) have However, the cross-sectional design limits causal

been documented in Nigerian adolescents.26 This inference between dietary patterns and

finding is also consistent with studies showing that green overweight/obesity. Dietary data were self-reported and

leafy vegetables are rich in dietary fiber, micronutrients, based on frequency rather than portion size or total

and phytochemicals that protect against weight gain by energy intake, introducing potential recall and social

increasing satiety and reducing energy intake.27,28 desirability biases. Important confounding variables

Ironically, low consumption of carbohydrate-rich foods such as pubertal status, and parental BMI were not

was linked with a higher risk of overweight and obesity. measured, which may influence observed associations.

While some studies from West Africa have shown that Additionally, data collection over a four-week period

higher total energy and carbohydrate intake is associated may not reflect seasonal variation in food availability and

with increased BMI among adolescents,29 our findings consumption patterns, and findings may not be

contradict this trend. This counterintuitive pattern may generalizable beyond the study area. The use of Principal

be explained by dietary substitution: adolescents who Components Analysis (PCA) to derive food

reduce traditional staple carbohydrates (such as yam, consumption indices assumes linear relationships and

rice, cassava, and maize) may compensate with high-fat, may not capture the complex, nonlinear nature of dietary

processed snacks, fried foods, and sugar-sweetened behaviors. The interpretation of components is often

beverages, which are more obesogenic. However, it subjective, as the statistical groupings may not perfectly

supports findings that quality of carbohydrates matters reflect real-world dietary patterns. While reducing

more than quantity. Refined carbs may promote weight dimensionality, PCA may also oversimplify dietary

gain, while whole grains and complex carbohydrates may patterns and mask less common but important

be protective.30 It may also reflect dietary displacement, behaviors.

where adolescents avoiding traditional staples may Implications of the findings of the study

consume more processed or high-fat foods.31
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The observed sociodemographic variations in food association with nutritional status, being linked to higher

consumption patterns suggest that adolescent nutrition odds of overweight but lower odds of obesity.

interventions should not adopt a "one-size-fits-all" Traditional leafy vegetables and carbohydrate-rich foods

approach. Instead, nutrition promotion programs consumption contributed to lower odds of overweight.

should be tailored according to age, sex, school type, and The findings emphasize the urgent need for school-

cultural context. School environments represent based nutrition education programs to be strengthened

important settings for nutrition interventions. School- to promote balanced diets and healthy food choices

based nutrition education programs should therefore be among adolescents to curb the rising burden of

implemented across both public and private schools, overweight and obesity in the region.

with emphasis on balanced dietary patterns, portion

control, healthy snacking, and nutrition literacy. Declarations
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