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Abstract
Introduction The prevailing nutritional conditions and the triple challenge of malnutrition faced by adolescents 
have adverse consequences for both the present and future generations’ health and nutrition. Summarizing the 
available research on the nutritional status and dietary habits of adolescents in Nigeria is crucial.

Objective This study aims to systematically evaluate available literature on the nutritional status of adolescent aged 
10 to 19years in Nigeria.

Methodology A systematic search using PRISMA guideline was conducted. Three electronic databases were 
searched i.e., PubMed, Web of Science and Scopus using specific terms and keywords for online articles published 
between 2013 and 2023. After applying specified inclusion and exclusion criteria, 51 articles were selected for data 
extraction, synthesis and quality assessment.

Results Of the 51 included studies, 78.4% were conducted in the Southern Nigeria, 11.8% in the Northern Nigeria 
and 9.8% included both regions. The prevalence of overweight ranged between 0.8 and 31% and obesity ranged 
between 0.1 and 14%. The prevalence of thinness, stunting and underweight ranged between 3 and 31%, 0.4 to 
41.6%, 0.3 to 73.3% respectively. The review also identified an inadequate intake of essential nutrients including iron, 
zinc, calcium, vitamin A, C, D, niacin, thiamin, riboflavin, cobalamin, and folate, with vitamin A deficiency prevalence 
ranges from 44 to 96%. The dietary patterns were characterized by a high consumption of cereals grains and starchy 
foods, low animal proteins, fast-food with soft drinks, and limited consumption of fruits and vegetables along with 
meal skipping.

Conclusion These findings portray a complex picture of the nutritional challenges faced by this demographic group, 
highlighting both undernutrition and overnutrition, poor eating behaviour and micronutrient deficiency as significant 
concerns. The review revealed regional disparities in research representation, with a concentration of studies in 
Southern Nigeria. This highlights the importance of directing research efforts toward the northern regions, where the 
prevalence of nutritional issues is equally severe, but less studied.

Systematic review registration number PROSPERO CRD42023481095.
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Introduction
Adolescence is a critical period of physical, psychologi-
cal, and social development, and is characterized by rapid 
growth and increased nutritional demands [1]. This 
stage is sensitive to malnutrition owing to the increased 
physiological need for nutrients [2]. Adequate nutri-
tion during this phase is essential for achieving optimal 
physical and cognitive development, as well as for lay-
ing the foundation for healthy adulthood [1]. However, 
adolescents worldwide face numerous challenges related 
to nutrition, leading to a wide range of nutritional issues 
with long-term implications for their health and wellbe-
ing [3–6]. Globally, adolescents bear a significant burden 
of malnutrition particularly in low- and middle-income 
countries. According to recent data, malnutrition affects 
approximately 8% of adolescent girls (49 million) and 10% 
of women (154  million) globally [7]. In Africa, the bur-
den of malnutrition among adolescents is particularly 
pronounced, with a substantial proportion of adolescents 
experiencing both undernutrition and overnutrition. 
[3, 4, 8]. In Nigeria, as in many other low- and middle-
income countries, adolescents constitute a significant 
proportion of the population [9], and their nutritional 
status and dietary intake are crucial determinants of the 
nation’s future health and productivity. Nigeria is no 
exception to global malnutrition, and nutrition-related 
diseases remain a major public health concern. Although 
malnutrition is a countrywide issue, its prevalence varies 
by geopolitical zone, and higher-risk populations tend to 
be in the poorest and most remote regions [10]. With a 
diverse population, varying socioeconomic conditions, 
and cultural differences, Nigeria presents a complex 
landscape for understanding the nutritional status and 
dietary intake of its adolescent population.

In many African countries, rapid nutrition transition 
has led to an emerging triple burden of malnutrition, 
where undernutrition and micronutrient deficiencies 
persist alongside the rising burdens of overweight and 
obesity [11]. Food insecurity, poverty, and limited access 
to health services contribute to these issues [3]. Multiple 
forms of malnutrition are threatening the health, devel-
opment and learning of school-age children and ado-
lescents in Africa. About 7% of school-age children and 
adolescents are underweight, while more than 13% are 
living with overweight [12]. All forms of malnutrition 
in women and girls, including underweight, anaemia 
and overweight have serious consequences for women’s 
health and well-being [12].

According to the Nigerian Demographic and Health 
Survey (NDHS) in Nigeria [10], undernutrition and 
micronutrient deficiencies are more prevalent in the 
northern part of the country than in the south. 12% of 
women aged 15-19years are thin (BMI-for-age), and 28% 
are overweight or obese. More than half (58%) of the 

women had some degree of anemia. 28% each are mildly 
and moderately anaemic, and 2% are severely anaemic 
[10]. Both over- and undernutrition across the adoles-
cent years have implications on physical and cognitive 
development, with associated risks for school attendance, 
academic performance, and productivity in adulthood, 
as well as for susceptibility to developing non-communi-
cable diseases in later life [11, 13]. Adolescents who are 
malnourished are more likely to experience obstructed 
labor and other obstetric complications as well as give 
birth to children with intrauterine growth restriction, low 
birth weight, preterm delivery, higher infant mortality, 
and poor child outcomes [14]. Children of malnourished 
women are more likely to have cognitive impairments, 
short stature, lower resistance to infections, and a higher 
risk of disease and death throughout their lives [15]. 
Therefore, if an adolescent girl enters the reproduc-
tive cycle in a malnourished state, she will grow up into 
a malnourished adult and give birth to a malnourished 
child, contributing to an unproductive community and 
the cycle of intergenerational transfer of malnutrition 
[16]. Improving nutrition among adolescents is critical 
in the improvement of the nutritional status of the entire 
population. While Nigeria has made substantial efforts to 
improve child nutrition over the years, there is a growing 
concern that the nutritional needs of adolescents have 
not received adequate attention [17]. This systematic 
review aimed to provide a comprehensive overview of the 
nutritional status and dietary intake among adolescents 
in Nigeria by synthesizing findings from a wide range of 
studies. This will provide a foundation for future research 
aimed at improving the nutritional status and well-being 
of Nigerian adolescents, thereby promoting a healthier 
and prosperous future for the nation.

Method
Eligibility criteria
The study protocol was registered in the International 
Prospective Register of Systematic Reviews (PROS-
PERO) with registration number CRD42023481095, in 
accordance with Preferred Reporting Item for Systematic 
review and Meta-analysis (PRISMA) guidelines [18]. The 
Population, Intervention, Context, and Outcome (PICO) 
framework was applied to ensure a systematic approach 
in capturing relevant articles. The study population 
focuses on adolescents aged 10 to 19 years in the context 
of Nigeria, without any specific interventions. The age of 
10 to 19 years is a period in human growth and develop-
ment that occurs after childhood and before adulthood, 
characterized by increased nutritional demands, making 
it pivotal stage establishing lifelong health habit. Ade-
quate nutrition during this phase is essential for optimal 
physical and cognitive development, lying the founda-
tion for healthy adulthood [1]. The primary outcomes of 
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interest encompass the prevalence of stunting, thinness, 
underweight, overweight, and obesity, as well as various 
aspects of dietary behavior, including dietary patterns, 
eating habits, dietary diversity, food consumption, and 
nutrient intake.

The selection of articles was made based on pre-deter-
mined inclusion and exclusion criteria. The inclusion cri-
teria set were: (1)] Adolescents 10 to 19years (2) Types of 
study: Cross-sectional or prevalence (3) Outcome mea-
sures; nutritional status such as thinness, stunting, wast-
ing, underweight, overweight, obesity, dietary intake, 
eating behaviour, dietary diversity, nutrient deficiency 
(4) Written in English and published from 2013 to 2023. 
Studies involving adolescents with diseases, intervention 
and review articles were excluded from this review.

Search strategy
The literature search was conducted in April 2023. Key-
words and search terms were identified from the title and 
main objectives of the study. A comprehensive search 
string was developed based on the review’s objectives. 
The search string, composed of keywords and their syn-
onyms, was constructed using Boolean Operators to 
search each respective database. The search string is as 
follows:

((adolesc* OR teenager* OR teen* OR youngster* OR 
youth) AND (“nutritional status” OR malnutrition OR 
undernutrition OR stunting OR thinness OR thin OR 
wasting OR “micronutrient deficiency” OR “mineral 
deficiency” OR “vitamin deficiency” OR overweight 
OR obese* OR “high body mass index” OR “high BMI-
for-age” OR “high BMI” OR overnutrition OR diet OR 
“dietary pattern” OR “dietary practice” OR “healthy eat-
ing” OR “eating habit” OR “food recall” OR “diet recall”) 
AND Nigeria) NOT pregnan*.

Three electronic databases were searched which were 
PubMed, Scopus, and Web of Science. Additionally, 
grey literature was explored through Google Scholar. All 
identified articles were imported into Mendeley refer-
ence manager application for further management. Sub-
sequently, all the articles were combined into one single 
shared folder for review.

Selection of studies
The initial search strategy was obtained through dis-
cussion between the authors (H.A.A, S. M and M.R.S). 
Firstly, all duplicates were removed, and the remaining 
articles were screened for eligibility based on their title 
and abstract. This was carried out using an online system-
atic article management software, Rayyan Ai, to facilitate 
our screening process [19]. Full texts of the remaining 
results were then screened for eligibility according to the 
inclusion and exclusion criteria. Any potentially eligible 
article was read in full. Relevant studies were selected, 

and data were extracted into a standardize form for qual-
ity assessment and evidence synthesis.

The use of two reviewers at the study selection stage 
reduced the chance of missing out important information 
and allowed the assessment to be done independently 
with different points of view. Any discrepancy found in 
the process was resolved through consensus and contact-
ing the authors of the original study, if deemed necessary. 
Duplicate assessment of the studies would decrease the 
possibility of rejecting relevant studies and would give 
the greatest benefit in selecting or rejecting studies that 
required difficult judgments [20].

Data extraction
The key variables extracted from all the relevant research 
articles that met the inclusion/exclusion criteria in this 
review were : author and year of publication, state that 
the research took place in (study location), sample size, 
age range of participants, sex, study setting, specific 
nutritional indicators such as prevalence of thinness, 
stunting, underweight, overweight and obesity. Addition-
ally, we extracted information on dietary intake, eating 
behaviours and nutrients deficiencies where available.

Data synthesis
The extracted data were then synthesized for analysis, 
and we presented the result narratively. Available data 
from all studies were considered with no regard to the 
methodological quality of each study. For anthropometric 
indices, the results were assessed according to each spe-
cific parameter. Prevalence rates are presented in ranges 
to provide a visual understanding of the distribution of 
nutritional status. The synthesis described the dietary 
behaviours and pattern narratively.

Quality assessment
The quality of the included study was assessed using 
the National Institutes of Health (NIH) checklist for 
observational and cross-sectional studies, due to its 
comprehensive criteria that are specifically designed to 
evaluate the methodological rigor of observational and 
cross-sectional studies [21]. This tool provides a stan-
dardized approach to assess the quality and to ensure 
consistency in the evaluations process across multiple 
studies. It was designed to assist in focusing on the essen-
tial aspects for evaluating the internal validity of cohort 
and cross-sectional studies. Consequently, the tool could 
appraise the ability of each study to draw associative 
conclusions regarding the impact of the examine expo-
sures on outcomes. It comprises 14 criteria that can be 
assigned scores such as “Yes”, “No”, “Cannot Determine”, 
“Not Applicable”, critical for assessing study quality, 
including the clarity of research question, selection and 
definition of study population, validity and reliability of 
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measurement, and consideration of confounders [21]. 
Each criterion carries equal weight in determining the 
overall grade for each study, presented as the total score. 
After answering a series of 14 questions, the quality of 
each study was reported as poor, fair, or good. Quality 
was rated as ‘0’ for poor (0–4 out of 14 questions), ‘I’ for 
fair (5–10 out of 14 questions), or ‘II’ for good (11–14 out 
of 14 questions) [22].

Inter-rater reliability of the quality assessment process
The quality assessment process was conducted by two 
authors (H.A.A and S.M). To ensure the reliability of 
our quality assessment, we calculated the inter-rater 
reliability using Cohen’s Kappa coefficient. The Kappa 
coefficient for our quality assessment was 0.70, indicat-
ing substantial agreement between the raters. During 
the process, any discrepancies in scoring were resolved 

through consensus discussions. This ensured that all 
assessments were consistent and accurate, enhancing the 
reliability of our quality evaluation.

Results
Qualitative synthesis of the studies
A total of 1431 articles were identified from the selected 
database and six from google scholar. After the removal 
of duplicates, 899 articles were screened by title and 
abstract. Consequently, 765 articles were excluded, leav-
ing 134 for full-text assessment. After reading the full 
texts, 89 studies were excluded with reasons: cannot 
access full article (n = 11) and 78 articles did fit inclu-
sion criteria. Finally, a total of 51 studies were included 
for qualitative synthesis. Figure 1 presents a flow diagram 
of the study selection process. The data extracted from 

Fig. 1 Flow diagram of the study selection process
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the 51 articles included in this review are summarized in 
Additional file 1.

Quality of studies
The methodological quality assessment of each study 
using the NIH Quality Assessment Tool presented a 
score variation between six and nine points. Consider-
ing all studies that have been included in this systematic 
review, eight studies achieved a score of nine, 16 studies 
achieved a score of eight, 25 studies achieved a score of 
seven and two studies achieved a score of six (Additional 
file 2). The quality of studies included in this systematic 
review was fair, which was mostly explained by the obser-
vational study design. Some of the questions in the NIH 
quality assessment tools were ‘Not Applicable’ to most of 
the studies include such as ‘Loss to follow-up’, ‘Measure-
ment of confounding variable’ and ‘outcome assessors 
blind to the exposure’ (Additional file 2). Some studies 
also did not report sample size justification. However, 
this was mostly due to the exploratory nature of obser-
vational studies and was not considered a fatal flaw [21]. 
Additional file 2 shows the NIH quality assessment scores 
for the included study.

Nutritional status
Of the 51 studies included, 50 employed a cross-sectional 
design, with only one being a qualitative study [23]. The 
earliest studies were published in 2013 (24–28), while 
the most recent ones were published in 2022 [13, 23–
25]. Forty-two studies were conducted in a school set-
ting [11, 23, 26–63], while nine were community-based 
[13, 24, 64–70]. Geographically, 40 (78.4%) studies were 
conducted in Southern Nigeria, while only six (11.8%) 
studies [31, 33–35, 64] were conducted in Northern 
Nigeria, and five [13, 24, 36–38] (9.8%) were combination 
of both. The sample size in each cross-sectional study 
ranged from 90 [39] to 9242 [37]. Out of the 51 studies, 
46 included both male and female participants, while five 
studies specifically involved only females [25, 28, 31, 37, 
40]. Ten articles reported prevalence of thinness [11, 24, 
36, 38, 41–46], six reported wasting [30, 33, 35, 47–49], 
13 reported stunting [30, 32, 33, 35, 36, 41, 42, 45–50], 21 
reported underweight [13, 26, 29, 31, 32, 36, 37, 40, 42, 
46, 47, 50–59], 29 reported overweight [26, 27, 29, 31–36, 
43–47, 49, 50, 52–64], and obesity was documented in 
26 studies [26, 27, 29, 31–36, 43, 45–47, 52–66]. In con-
trast, five studies [25, 39, 41, 42, 45] reported nutrient 
intake, and dietary patterns were examined in 16 studies 
[23, 25–29, 32, 35, 39, 40, 50, 55, 65–69]. The majority of 
included studies included originated from Enugu state 
(n = 7), followed by Edo state (n = 5), and Ogun and Oyo 
state, with four studies each (Fig. 2.). Figure 2 shows the 
distribution of study according to state.

The reported prevalence of thinness varied between 
3 and 31%, and for wasting, it ranged from 1.7 to 26.7% 
(Fig. 3). Notably, all the 10 studies were conducted in the 
southern states with only three included data from north-
ern states [24, 33, 49]. Among the combine studies, thin-
ness was more prevalent in the northern states compared 
to the southern states. Prevalence of thinness was higher 
among males (8.7%), individuals attending public schools 
(8.6), and those residing in rural parts of the metropolis 
(14.3%) [46]. Moreover, stunting and wasting was more 
prevalent among males than females, and those who 
skipped meal and those who took little fruits and veg-
etable [47]. The prevalence of stunting was reported in 
13 studies, ranging from 0.4 to 41% (Fig. 3). Among these 
studies, nine were conducted in the southern region [30, 
32, 41, 42, 45–48, 50], three in the northern region [33, 
35, 49] and one included data from both regions [66]. 
Notably, in the study that included both regions, the 
prevalence of stunting was higher in the north (47.2%) 
than in the south (21%). Underweight prevalence ranged 
from 0.3 to 73.3% (Fig.  3). Among the 21 studies that 
reported underweight, one was conducted in northern 
states (Kano state) [31], while 20 were conducted in the 
southern states [13, 26, 29, 31,, 36, 37, 40, 42, 46, 47, 50–
59], with only three included data from northern states 
[13, 36, 37].

A total of 29 studies reported the prevalence of over-
weight, which ranged between 0.8% and 31% (Fig.  3). 
The highest overweight prevalence was reported in the 
Southern state such as Osun [54], Edo [27], and Kwara 
[32], while lowest value was reported in Northern state 
such as Kano [31] and Sokoto [49]. The obesity preva-
lence ranged from 0.1 to 14%. Most of the northern state 
studies reported low obesity prevalence such as Kano 
[31], Sokoto [34], and Abuja [33], while southern state 
reported higher prevalence such as Ogun [52], Osun [54], 
and Edo [63]. Conversely, Borno state is in the Northern 
Nigeria but reported the highest prevalence of obesity 
of 14% [64]. Figure 3 shows the prevalence of nutritional 
status of the included study.

Nutrients intake
All the five studies that reported nutrients intakes were 
conducted in Southern Nigeria. No study was conducted 
in Northern Nigeria. Low levels of protein, iron, zinc, 
calcium, riboflavin, thiamine, niacin, vitamin A, vitamin 
C, and vitamin D were observed. While the majority of 
the participants had sufficient carbohydrate intake, nei-
ther males nor females met the Recommended Nutrient 
Intake (RNI) for energy and protein. Among these five 
studies, three studies [41, 42, 45] reported prevalence of 
vitamin A deficiency among adolescents ranged from 44 
to 96%. Regarding iron intake, one study [41] identified 
64% of participants as anaemic, another [25] reported 
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43.3% of adolescent female being iron deficient and Tassy 
et al., [45] found that 91% had intake below estimated 
average requirement (EAR). Adolescent girls exhibited 
low dietary iron intake, with non-heme iron surpass-
ing heme iron among those with iron deficiency. For 
zinc deficiency, one study [42] reported a rate of 43.3% 
among the adolescents, while another [45] found intake 
below EAR in 58% participants. Other two studies [39, 
45] highlighted inadequate energy intake (1590Kcal/day 
and 1758.5 ± 472.2 for 10 to 12years and 1833.3 ± 627.7 for 
13 to 15years respectively) and low nutrient intakes. Spe-
cifically, 85.6% and 28% had insufficient intake for niacin, 
76.7% and 99% for calcium, 72.2% and 74% for riboflavin, 
54.4% and 7% for protein, 32.2% and 75% for thiamine, 
and 15.6% and 79% for vitamin C respectively. Moreover, 
99% had low intake for Vitamin D, 58% for vitamin B12 
and 99% for folate [45]. These findings collectively indi-
cate that nearly everyone in the studied population had 
an intake below the expected average requirement (EAR).

Dietary pattern
Sixteen studies reported dietary intake, patterns, and 
attitudes of adolescents. The prevalent dietary pattern 

was characterized by a high consumption of cereals and 
starchy foods, including yam, cassava, sweet potatoes, 
rice, maize, breads, and legumes. Conversely, there was a 
lower intake of meat, fish, milk, poultry, seafoods, organs 
meat and egg. The review highlighted that the adolescent 
typically consumed three meals daily. Dinner emerged as 
the most frequently consumed meal, followed by lunch 
and breakfast. Meal skipping was a common occurrence, 
attributed to time constraints, lack of appetite and not 
feeling hungry. Among all meals, breakfast was the most 
frequently skipped, and it was more common among 
girls than boys. Furthermore, snacking and soft drink 
consumption were widespread. Regular consumption of 
snacks such as biscuits, doughnut, buns, pies and sweet-
ened beverages, sweets, chocolates was noted with female 
exhibiting a higher frequency of snacking compared to 
males. The primary factors influencing adolescents’ food 
choices encompass taste, personal preferences, financial 
considerations, nutritional, and popularity.

Fig. 2 Distribution of study according to state
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Fig. 3 Prevalence of nutritional status of the included studies. The colour gradient: Green indicates lower prevalence, Red indicates higher prevalence, 
and yellow falls in the middle
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Discussion
This review summarizes the existing literature concern-
ing the dietary intake and nutritional status of adoles-
cents in Nigeria. The findings illuminate the multifaceted 
challenges faced by this demographic group. Although 51 
studies were included, one notable observation from this 
review is the regional disparities in the distribution of the 
studies. Most of the research was conducted in Southern 
Nigeria, with limited representation from the northern 
regions. This disparity in research efforts reflects broader 
socioeconomic and academic disparities between the two 
regions.

The review revealed a significant prevalence of thin-
ness (3 to 31%), wasting (1.7 to 26.7%), and stunting (0.4 
to 41.6) among Nigerian adolescents. Underweight was 
another prominent issue identified in the review, with 
prevalence rates ranging from 0.3 to 73.3%. Similar find-
ing was observed in a scoping review conducted on the 
nutritional status of school-age children and adolescents 
in eastern and southern Africa [71]. The review revealed 
that the prevalence of thinness, stunting, and under-
weight ranged as follows: 3.0 to 36.8%; 0.6 to 57.0%; 0.8 to 
27.1% [71].A study among adolescent conducted in two 
Nigerian states revealed that a diversified dietary pattern 
showed an inverse relationship with thinness (OR: 0.44; 
p = 0.007; 95% CI: 0.24 to 0.80) [24]. Additionally, house-
hold size (OR 1·10; P = 0·001; 95% CI (1·04, ·16)) and the 
uppermost wealth index (rich) (OR 0·43; P = 0·016; 95% 
CI (0·22, ·86)) had a significant positive and inverse asso-
ciations with thinness, respectively [13]. Factors associ-
ated with underweight include food expenditure, gender, 
female-headed households, and age [42, 57], while food 
expenditure, male gender, engaging in hawking after 
school, and residing rural settings were associated with 
stunting [33, 42]. Adolescents in public schools were 
more underweight than their counterparts in private 
schools [53]. In addition, undernutrition was higher 
among women who resided in the northwestern region of 
Nigeria and those living in rural areas [37]. These condi-
tions can have long-lasting effects on growth and devel-
opment, as well as physical and cognitive health among 
the adolescents [70]. While undernutrition remains a sig-
nificant concern, the review also highlighted the growing 
prevalence of overweight (ranges from 0.8 to 31.0%) and 
obesity (from 0.1 to 14.0%) among Nigerian adolescents, 
particularly in the southern states. This is similar to the 
findings in East and Southern Africa, in which the preva-
lence of overweight and obesity ranged from 9.1 to 32.3% 
and 0.8 to 21.7%, respectively [71]. A doule burden of 
malnurition was evident in the low- and middle-income 
countries. This was reported in a scoping review of the 
nutritional status of school-age children and adolescents 
in seven global regions of low- and middle-income coun-
tries [6]. In their findings, stunting, thinness, anemia, and 

other micronutrient deficiencies persisted alongside ris-
ing overweight and obesity prevalence. This shift towards 
overnutrition is alarming, as it can lead to various non-
communicable diseases later in life [72]. Factors associ-
ated with overweight, and obesity encompass dietary 
patterns, including choices such as the consumption 
of fast food and sweetened drinks, and starchy foods. 
Additionally, physical inactivity, and various socioeco-
nomic and demographic factors such as age, sex, watch-
ing television for more than three hours daily, class, 
number of children in the family, birth orders play a role 
in overweight and obesity [24, 33, 58, 73]. A study was 
conducted to identify individual and contextual factors 
associated with overweight/obesity among adolescent 
in two Nigerian state (one northern state one southern 
state). The finding showed that age (OR 0.86; P < 0.001; 
95% CI [1.26, 8.70]), physical activity (OR 0.55; P = 0.001; 
95% CI[0.39, 0.78]) and the upper wealth index (OR 0.47; 
P = 0.018;95% CI [0·25, 0.88]) were inversely related with 
overweight/obesity, while residing in Southern Nigeria 
(OR 3.32; P = 0·015; 95% CI [1.26, 1.70]), female gender 
(OR 1·73; P = 0·015; 95% CI [1·1, 2·69]) and screen time 
greater than 2 h per day (O 2·33; P = 0·005; 95% CI [1·29, 
4·19]) were positively associated with overweight/obesty 
[13]. Overweight and obesity is one of the key risk fac-
tors for many noncommunicable diseases (NCD) such as 
coronary heart disease, hypertension, an stroked, certain 
types of cancer, type II diabetes, gallbladder disease, dys-
lipidemia, osteoarthritis and gout, and pulmonary dis-
eases [74].

The results of the systematic review reveal a concerning 
pattern of inadequate nutrient intake among adolescents 
in Southern Nigeria, with a notable absence of studies 
conducted in Northern Nigeria. The data highlight low 
levels of essential nutrients, including protein, iron, zinc, 
calcium, riboflavin, thiamine, niacin, vitamin A, vitamin 
C, and vitamin D. Despite sufficient carbohydrate intake 
for the majority of participants, both males and females 
failed to meet the Recommended Nutrient Intake (RNI) 
for energy and protein. This deficiency in key nutrients 
has significant implications for health and well-being. 
The nutrients play crucial roles in various physiological 
processes, including growth, immune function, cognitive 
development, and overall health maintenance [1]. Inad-
equate intake of these nutrients such as iron can lead to 
anaemia, resulting in fatigue, weakness, impaired cogni-
tive function and development and reduced physical per-
formance [75]. Similarly, inadequate intake of calcium 
and vitamin D can compromise bone health and increase 
the risk of conditions such as osteoporosis later in life 
[76]. Deficiency of vitamin A, C, and B-complex (thia-
mine, riboflavin and cobalamin) and folate can weaken 
immune system, and can lead to a variety of health issues, 
including scurvy, megaloblastic anaemia and reduced 
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metabolic processes, making more susceptible to infec-
tions and other illnesses [77]. Addressing these micronu-
trients deficiencies requires targeted interventions aimed 
at improving dietary diversity and nutritional education. 
Promoting the consumption of nutrient-rich foods such 
as fruits, vegetables, lean proteins, whole grains, and 
dairy products can help ensure adequate intake of essen-
tial nutrients.

The cumulative findings from these studies indicate a 
widespread and alarming trend of nutrient deficiencies 
among the studied population, as nearly everyone had an 
intake below the expected average requirement (EAR).

In this review, dietary patterns among Nigerian ado-
lescents revealed high consumption of starchy foods, 
coupled with low intake of fruit, vegetable, and essen-
tial nutrients such as proteins, vitamins, and minerals. A 
systematic review by Wrottesley et al., [6] in Africa also 
observed transitions towards diets that were increasingly 
high in energy-dense, processed, and micronutrient-
poor foods. Moreover, a systematic review on the dietary 
intake and practice of adolescent girls in low- and middle-
income countries, conducted by Keats et al., [5] reported 
that the daily consumption of nutritious foods was low 
among girls; on average, 16% consumed dairy, 46% con-
sumed meats, 44% consumed fruits, and 37% consumed 
vegetables. In contrast, energy-dense and nutrient-poor 
foods, such as sweet snacks, salty snacks, fast foods, and 
sugar-sweetened beverages, were consumed four to six 
times per week, with averages of 63%, 78%, 23%, and 49% 
of adolescent girls, respectively. 40% of adolescent girls 
reported skipping breakfast [5] and a high prevalence 
of anemia [71]. The effects of food intake on adolescent 
health include low energy consumption, anemia, weight 
loss, and obesity [66]. The dietary patterns of adolescents 
in LMICs and Africa [5, 6] often include high consump-
tion of starchy foods and low intake of fruits, vegetables, 
and animal proteins. Our review highlighted similar 
dietary trends among Nigerian adolescents.

The coexistence of undernutrition and overnutri-
tion as observed in our review highlights the triple 
burden of malnutrition among the adolescent’s popula-
tion in Nigeria. This burden causes implications such 
as impaired physical growth and development, leading 
stunted growth, underweight and thinness and anaemia. 
These conditions not only affect adolescents’ immediate 
health but can have lasting effects into adulthood includ-
ing reduced stature, diminished cognitive function, and 
increased susceptibility to chronic diseases later in life 
[72]. The prevalence of both undernutrition and over-
nutrition among Nigerian adolescents reflect a broader 
global trend observed in LMICs [3–6, 70]. Many LMICs 
including those in sub-Saharan Africa, face the dual bur-
den of malnutrition, with high rates of stunting, under-
weight, and micronutrients deficiencies coexisting with 

rising rates of overweight and obesity, particularly in 
urban areas [3, 4, 6, 71]. While the prevalence of over-
weight remains low compared to undernutrition, it seems 
that issues related to overnutrition are emerging in Nige-
ria before the country has fully addressed undernutrition. 
This trend aligns with global data indicating that the dou-
ble burden of malnutrition is rising in LMICs [78], driven 
by rapid economic growth, urbanization, and shifts 
in dietary habits and physical activity levels. Promot-
ing healthy eating habits, ensuring access to nutritious 
foods, and implementing nutrition education programs 
in schools and communities are essential steps toward 
improving adolescents’ nutritional status and overall 
health outcomes.

Effective intervention strategies are required to address 
the burden of malnutrition emerging in Nigeria. In other 
African countries and low- and middle-income countries 
(LMICs), evidence from intervention studies has identi-
fied food fortification, micronutrient supplementation, 
and behavior change communication as useful strategies 
to target thinness, stunting, and vitamin A deficiency 
[3, 4, 6]. Moreover, recommended interventions include 
improving the consumption of a balanced diet with an 
emphasis on locally available and iron-rich foods, pro-
moting healthy dietary habits, creating awareness of the 
intergenerational effects of malnutrition, raising com-
munity awareness, targeted supplementation of iron and 
folic acid, scaling up facility-based nutrition assessment 
and counseling programs, and advocating for and pro-
moting food fortification. These recommendations align 
with the WHO guide for implementing effective actions 
to improve adolescent nutrition [79]. These efforts will be 
more effective if global coordination, collaboration, and 
integration can be achieved [4].

There is a need for a wider range of multisectoral ini-
tiatives within African countries, including Nigeria. 
Effective interventions require multi-sectoral collabora-
tions and community engagement to implement sustain-
able interventions for improving the nutritional status of 
adolescents. Support from government and policymak-
ers, health sectors, and nutrition education programs is 
essential to create an enabling environment for nutri-
tional improvements. Multisectoral initiatives can help 
equitably improve public health in rapidly growing Afri-
can cities [80]. This holistic approach includes design-
ing programs that respect and incorporate local cultural 
practices and dietary habits to ensure community accep-
tance and effectiveness [81] and implementing interven-
tions that promote long-term changes in dietary habits 
and food systems rather than temporary fixes. Govern-
ment support is crucial for developing and enforcing 
policies, allocating resources, and implementing public 
health campaigns [82]. The health and education sector 
can contribute by identifying and addressing nutritional 
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deficiencies, making campaigns and raising awareness 
about the importance of nutrition and healthy eating hab-
its. By combining efforts from various sectors and engag-
ing the community, sustainable and effective solutions to 
adolescent nutritional challenges can be achieved.

Strength and limitation of the review
This systematic review exhibits strength through its com-
prehensive inclusion of 51 studies, adhering to PRISMA 
guidelines, conducting a detailed analysis, and employing 
the NIH checklist for quality assessment. This review sig-
nificantly contributes to advancing the understanding of 
the nutritional landscape among Nigerian adolescents.

Despite offering valuable insights, this review is con-
strained by certain limitations. The majority of the 
included studies are from Southern Nigeria, potentially 
limiting the generalizability of findings to the entire 
country. The scarcity of research in northern regions 
highlights a gap in understanding nutritional challenges 
in those areas. Furthermore, there is a potential for publi-
cation bias, as the review relies solely on published stud-
ies from databases such as PubMed, Scopus and Web of 
Science. The literature search does not extend to all exist-
ing databases, possibly omitting relevant data from other 
sources, including unpublished studies.

Conclusion
These findings portray a complex picture of the nutri-
tional challenges faced by this demographic group, high-
lighting both undernutrition and overnutrition, poor 
eating behaviour and micronutrient deficiency as sig-
nificant concerns. There is a high prevalence of under-
weight, followed by stunting, thinness and overweight 
while obesity had the least prevalence. The review also 
identified an inadequate micronutrient intake includ-
ing iron, zinc, calcium, vitamin A, C, D, niacin, thiamin, 
riboflavin, cobalamin, and folate. The dietary patterns 
were characterized by a high consumption of cereals 
grains and starchy foods, low animal proteins, fast-food 
with soft drinks, and limited consumption of fruits and 
vegetables along with meal skipping. The review revealed 
regional disparities in research representation, with a 
concentration of studies in Southern Nigeria. This high-
lights the importance of directing research efforts toward 
the northern regions, where the prevalence of nutritional 
issues is equally severe, but less studied.

This systematic review emphasizes the urgent need 
to address the complex nutritional challenges faced by 
Nigerian adolescents. Regional disparities, coexistence 
of undernutrition, and overnutrition require targeted 
interventions. Improving dietary diversity and nutrition 
education are essential steps towards ensuring healthy 
growth and development of this demographic group. 
Collaborative efforts among the government, healthcare 

professionals, educators, and communities are necessary 
to implement effective and sustainable solutions.

Recommendations
Variations in nutritional outcomes across regions call 
for region-specific interventions tailored to challenges 
faced by adolescents in different areas. Promoting diverse 
dietary patterns rich in essential nutrients, such as pro-
teins, vitamins, and minerals, should be a key focus of 
nutrition programs. Given the influence of school settings 
on dietary habits, school-based interventions should be 
prioritized to promote healthier eating behaviors among 
adolescents. Educational programs that enhance nutri-
tional knowledge and awareness should be integrated 
into schools and communities. This integration aims to 
empower adolescents, with a particular focus on females, 
enabling them to make informed dietary choices.

Abbreviations
PROSPERO  International Prospective Register of Systematic Reviews
PICO  Population, Intervention, Context, and Outcome
PRISMA  Preferred Reporting Item for Systematic review and 

Meta-analysis
NIH  National Institutes of Health; RNI: Recommended Nutrient 

Intake
VAD  Vitamin A Deficiency
EAR  Expected Average Requirement
RNI  Recommended Nutrient Intake
NCD  Non-Communicable Disease

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-024-19219-w.

Additional file 1: The data extracted from the 51 studies including authors, 
date of publication, state where the study conducted, target population, 
study setting, sample size and key findings.

Additional file 2: Provide NIH Quality Assessment 14 criteria for the study. It 
shows the score for each study and the total quality.

Acknowledgements
None.

Author contributions
All the authors conceived, designed the review, and did data collection. HAA 
did data analysis. The manuscript was drafted by HAA. MRS and SM reviewed 
the manuscript. HAA re-write the final manuscript. All authors read and 
approved the final version of the manuscript.

Funding
None.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

https://doi.org/10.1186/s12889-024-19219-w
https://doi.org/10.1186/s12889-024-19219-w


Page 11 of 13Abubakar et al. BMC Public Health         (2024) 24:1764 

Competing interests
The authors declare no competing interests.

Received: 9 January 2024 / Accepted: 21 June 2024

References
1. WHO. World Health Organization. Adolescent Health: [Internet]. 

2022 [cited 2022 Dec 26]. https://www.who.int/health-topics/
adolescent-health#tab=tab_1.

2. Save the Children. Adolescent Nutrition: Policy and Programming in 
SUN + countries [Internet]. 1 St John’s Lane London EC1M 4AR UK; 2015 [cited 
2023 Dec 21]. https://www.savethechildren.org.uk/content/dam/global/
reports/health-and-nutrition/adolescent-nutrition.pdf.

3. Sridhar S, Kang JS, Madzorera I, Zulu E, Makasa J, Cross SB et al. Undernutri-
tion in older children and adolescents in peri-urban Zambia. Front Public 
Health. 2023;11:1251768. doi:10.3389/fpubh.2023.1251768.

4. Abera M, Workicho A, Berhane M, Hiko D, Ali R, Zinab B et al. A systematic 
review and meta-analysis of adolescent nutrition in Ethiopia: transform-
ing adolescent lives through nutrition (TALENT) initiative. PLoS One. 
2023;18(4):e0280784. doi:10.1371/journal.pone.0280784.

5. Keats EC, Rappaport AI, Shah S, Oh C, Jain R, Bhutta ZA. The dietary intake 
and practices of adolescent girls in low-and middle-income countries: a 
systematic review. Nutrients. 2018;10(12):1978. doi:10.3390/nu10121978.

6. Wrottesley SV, Mates E, Brennan E, Bijalwan V, Menezes R, Ray S, et al. Nutri-
tional status of school-age children and adolescents in low- and middle-
income countries across seven global regions: a synthesis of scoping reviews. 
Public Health Nutrition. Volume 26. Cambridge University Press; 2022. pp. 
63–95.

7. UNICEF. Undernourished and overlooked: A Global Nutrition Crisis in Adoles-
cent Girls and Women. UNICEF Child Nutrition Report Series. [Internet]. 2023. 
www.unicef.org/nutrition.

8. Christian AK, Dake FAA. Profiling household double and triple burden of 
malnutrition in sub-saharan Africa: prevalence and influencing household 
factors. Public Health Nutr. 2022;25(6):1563–76.

9. WHO. Nigeria Renews Commitments to Improve Adolescent Health 
Towards Achieving Universal Health Coverage (UHC) [Internet]. Nigeria. 
2022 Mar [cited 2023 Dec 28]. https://www.afro.who.int/countries/nigeria/
news/nigeria-renews-commitments-improve-adolescent-health-towards-
achieving-uhc#:~:text=Adolescents%20constitute%20a%20significant%20
proportion,the%20total%20population%20of%20Nigeria.

10. NDHS. Nigeria Demographic and Health Survey. 2018. National Population 
Commission Abuja, Nigeria. The DHS Program, ICF, Rockville, Maryland, USA. 
[Internet]. 2019. Available from: www.DHSprogram.com.

11. Adetunji AE, Adeniran KA, Olomu SC, Odike AI, Ewah-Odiase RO, Omoike IU 
et al. Socio-demographic factors associated with overweight and obesity 
among primary school children in semi-urban areas of mid-western Nigeria. 
PLoS One. 2019;14(4):e0214570. doi:10.1371/journal.pone.0214570.

12. UNICEF. Good nutrition, bright futures: Towards an Africa without malnutri-
tion by 2030. 2022.  www.unicef.org/nutrition.

13. Adeomi AA, Fatusi A, Klipstein-Grobusch K. Individual and contextual factors 
associated with under- and over-nutrition among school-aged children and 
adolescents in two Nigerian states: a multi-level analysis. Public Health Nutr. 
2022;25(8):2339–51.

14. Yu SH, Mason J, Crum J, Cappa C, Hotchkiss DR. Differential effects of 
young maternal age on child growth. Glob Health Action. 2016;9:31171. 
doi:10.3402/gha.v9.31171.

15. Elder L, Ransom E. Nutrition of Women and Adolescent Girls: Why it Matters. 
PRB Resource Library. 2003 [cited 2023 Dec 29].  https://www.prb.org/
resources/nutrition-of-women-and-adolescent-girls-why-it-matters/.

16. Arlinghaus KR, Truong C, Johnston CA, Hernandez DC. An intergenerational 
Approach to Break the cycle of Malnutrition. Curr Nutr Rep. 2018;7(4):259–67.

17. Olatona FA, Ogide PI, Abikoye ET, Ilesanmi OT, Nnoaham KE. Dietary diversity 
and nutritional status of adolescents in Lagos, Nigeria. J Family Med Prim 
Care. 2023;12(8):1547–54.

18. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA 
extension for scoping reviews (PRISMA-ScR): checklist and explanation. Ann 
Intern Med. 2018;169(7):467–73.

19. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan-a web and 
mobile app for systematic reviews. Syst Rev. 2016;5(1):210. doi:10.1186/
s13643-016-0384-4.

20. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. 
Preferred reporting items for systematic review and meta-analysis protocols 
(PRISMA-P) 2015: elaboration and explanation. BMJ. 2015;350:g7647. 
doi:10.1136/bmj.g7647.

21. NIH. Study Quality Assessment Tools. Quality Assessment Tool for Observa-
tional Cohort and Cross-Sectional Studies [Internet]. 2021 [cited 2023 Nov 7]. 
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools.

22. Bagias C, Sukumar N, Weldeselassie Y, Oyebode O, Saravanan P. Cord blood 
adipocytokines and body composition in early childhood: a systematic 
review and meta-analysis. Int J Environ Res Public Health. 2021;18(4):1–16.

23. Menakaya NC, Menakaya IN. Qualitative study exploring perceptions, 
attitudes, and practices of adolescent university students in Lagos, Nigeria, 
towards a healthy lifestyle. Afr J Prim Health Care Fam Med. 2022;14(1):e1-
e12. doi:10.4102/phcfm.v14i1.3577.

24. Adeomi AA, Fatusi A, Klipstein-Grobusch K, Food security, diet diversity, 
dietary patterns and the double burden of malnutrition among school-aged 
children and adolescents in two Nigerian States. Nutrients. 2022;14(4):789. 
doi:10.3390/nu14040789.

25. Olumakaiye MF. Adolescent girls with low dietary diversity score are predis-
posed to iron deficiency in Southwestern Nigeria. Infant Child Adolesc Nutr. 
2013;5(2):85–91.

26. Mustapha RA, Sanusi RA. Overweight and obesity among in-school 
adolescents in Ondo State, Southwest Nigeria. Afr J Biomed Res [Internet]. 
2013;16:205–10. 

27. Onyiriuka AN, Umoru DD, Ibeawuchi AN. Weight status and eating habits of 
adolescent Nigerian urban secondary school girls. South Afr J Child Health. 
2013;7(3):108–12.

28. Onyiriuka AN, Ibeawuchi AN, Onyiriuka RC. Assessment of eating habits 
among adolescent Nigerian urban secondary schoolgirls. Sri Lanka Journal of 
Child Health. 2013;42(1):20–6.

29. Olatona FA, Oloruntola O, Adeniyi O, Amu E. Association between breakfast 
consumption and anthropometrically determined nutritional status of 
secondary-school adolescents in Lagos, Southwest Nigeria. Int J Maternal 
Child Health AIDS. 2022;11(1):e503. doi:10.21106/ijma.503.

30. Akhimienho IK, Uwaibi NE. Burden of Under-Nutrition amongst adolescents 
in Uyo Urban Community, Akwa Ibom State, Nigeria. J Appl Sci Environ Man-
age. 2022;26(2):181–6.

31. Gadanya AM, Hamza B, Abubakar SM. Assessment of nutritional status, 
knowledge, attitude and practices of secondary school students in Kano, 
Nigeria. Bayero J Pure Appl Sci. 2022;14(2):214–7.

32. Omotoso ABO, Adediran KI, Abdulmalik JO, Omigbodun OO. Facing two faces 
of malnutrition among schooling adolescents in North-Central Nigeria. Trop J 
Health Sci. 2022;29(4):26–33.

33. Abdulkarim AA, Otuneye AT, Ahmed P, Shattima DR. Factors associated with 
adolescent malnutrition among Nigerian students. Bangladesh J Med Sci. 
2016;15(02):243–8.

34. Adeomi AA, Adelusi IO, Adedeji PO, Awofeso AE, Oroleye OO, Gbadegesin 
DL. Nutritional status and Cardiometabolic health among adolescents; 
findings from southwestern Nigeria. BMC Nutr. 2019;5:45. doi:10.1186/
s40795-019-0308-5.

35. Agofure O, Odjimogho S, Okandeji-Barry O, Moses V. Dietary pattern and 
nutritional status of female adolescents in amai secondary school, delta state, 
Nigeria. Pan Afr Med J. 2021;38:1–10.

36. Akinola IJ, Jarrett OO, Akinola IJ, Oduwole AO, Senbanjo JO, Njokanma 
OF et al. Prevalence of overweight and obesity among secondary school 
adolescents in an urban area of Lagos, Nigeria. African Journal of Diabetes 
Medicine. 2016;21(2).

37. Anyanwu JI, Eze OEK, Adikwu NS, Ozoemena VO. Promoting healthy living 
among in-school adolescent through dietary intake: health counselling 
implication. J Eng Appl Sci. 2019;14(2):5309–14.

38. Ayogu R. Energy and nutrient intakes of rural Nigerian schoolchildren: rela-
tionship with Dietary Diversity. Food Nutr Bull. 2019;40(2):241–53.

39. Ayogu RNB, Nnam NM, Ibemesi O, Okechukwu F. Prevalence and factors 
associated with anthropometric failure, vitamin A and iron deficiency 
among adolescents in a Nigerian urban community. Afr Health Sci. 
2016;16(2):389–98.

40. Ayogu RNB, Afiaenyi IC, Madukwe EU, Udenta EA. Prevalence and predictors 
of under-nutrition among school children in a rural South-eastern Nigerian 

https://www.who.int/health-topics/adolescent-health#tab=tab_1
https://www.who.int/health-topics/adolescent-health#tab=tab_1
https://www.savethechildren.org.uk/content/dam/global/reports/health-and-nutrition/adolescent-nutrition.pdf
https://www.savethechildren.org.uk/content/dam/global/reports/health-and-nutrition/adolescent-nutrition.pdf
http://www.unicef.org/nutrition
https://www.afro.who.int/countries/nigeria/news/nigeria-renews-commitments-improve-adolescent-health-towards-achieving-uhc#:~:text=Adolescents%20constitute%20a%20significant%20proportion,the%20total%20population%20of%20Nigeria
https://www.afro.who.int/countries/nigeria/news/nigeria-renews-commitments-improve-adolescent-health-towards-achieving-uhc#:~:text=Adolescents%20constitute%20a%20significant%20proportion,the%20total%20population%20of%20Nigeria
https://www.afro.who.int/countries/nigeria/news/nigeria-renews-commitments-improve-adolescent-health-towards-achieving-uhc#:~:text=Adolescents%20constitute%20a%20significant%20proportion,the%20total%20population%20of%20Nigeria
https://www.afro.who.int/countries/nigeria/news/nigeria-renews-commitments-improve-adolescent-health-towards-achieving-uhc#:~:text=Adolescents%20constitute%20a%20significant%20proportion,the%20total%20population%20of%20Nigeria
https://www.prb.org/resources/nutrition-of-women-and-adolescent-girls-why-it-matters/
https://www.prb.org/resources/nutrition-of-women-and-adolescent-girls-why-it-matters/
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools


Page 12 of 13Abubakar et al. BMC Public Health         (2024) 24:1764 

community: a cross sectional study. BMC Public Health. 2018;18(1):587. 
doi:10.1186/s12889-018-5479-5.

41. Chinedu SN, Emiloju OC, Azuh DE, Ogunlana OO, Iheagwam FN. Association 
between age, gender, and body weight in educational institutions in Ota, 
Southwest Nigeria. Asian J Epidemiol. 2017;10(3):144–9.

42. Eme PE, Onuoha NO, Mbah BO. Prevalence of obesity as determined by 
different anthropometric indices among rural adolescents in Aba South LGA, 
Abia State, Nigeria. Mal J Nutr. 2016;22(1):81–90.

43. Eme PE, Onuoha NO, Mbah OB. Fat-related anthropometric variables and 
Regional patterns of body size and adiposity of adolescents in Aba South 
LGA, Abia State, Nigeria. Food Nutr Bull. 2016;37(3):401–8.

44. Ezeudu CE, Chukwuka JO, Ebenebe JC, Igwe WC, Egbuonu I. Hypertension 
and prehypertension among adolescents attending secondary schools in 
urban area of South-east, Nigeria. Pan Afr Med J. 2018;31:145. doi:10.11604/
pamj.2018.31.145.15994.

45. Eze JN, Oguonu T, Ojinnaka NC, Ibe BC. Physical growth and nutritional 
status assessment of school children in Enugu, Nigeria. Niger J Clin Pract. 
2017;20(1):64–70.

46. Isezuo KO, Jiya NM, Audu LI, Ibitoye PK, Sani UM, Yusuf T, et al. Blood pres-
sure pattern and the relationship with body mass index among apparently 
healthy secondary - school students in Sokoto Metropolis, Nigeria. South 
African J Child Health. 2018;12(3):105–10.

47. Kayode OO, Alabi QK. Food consumption patterns, physical activity and over-
weight and obesity among undergraduates of a private university in Nigeria. 
Clin Nutr Exp. 2020;31:28–34.

48. Lateef OJ, Njogu E, Kiplamai F, Haruna US, Lawal RA. Determinants of over-
weight and obesity among adolescent students in public secondary schools 
in Kwara state, Nigeria. Curr Res Nutr Food Sci. 2016;4(2):96–106.

49. Lateef OJ, Njogu E, Kiplamai F, Haruna US, Lawal RA. Breakfast., food con-
sumption pattern and nutritional status of students in public secondary 
schools in Kwara State, Nigeria. Pakistan J Nutr. 2016;15(2):140–7.

50. Nwanneka AP, Nkechi EOH, Orji UP. Eating habits, activity pattern and 
socioeconomic factors that affect the prevalence of overweight and obesity 
among adolescents in urban areas of Enugu state, Nigeria. Pakistan J Nutr. 
2016;15(3):288–94.

51. Oludare OI. Pattern of BMI percentiles among adolescents in a semi-urban 
community in South-Western Nigeria. Pakistan J Nutr. 2015;14(9):570–4.

52. Omobuwa O, Alebiosu CO, Olajide FO, Adebimpe WO. Assessment of 
nutritional status of in-school adolescents in Ibadan, Nigeria. South Afr Family 
Pract. 2014;56(4):246–50.

53. Omuemu VO, Oko-Oboh AG. Meal pattern and soft drink consumption 
among in-school adolescents in Benin-City, Edo State, Nigeria. J Med Bio-
medical Res. 2015;14(1):72–81.

54. Oriaifo S, Abiodun P, Atimati AO, Nwaneri D. Determination of overnutrition 
using mid-upper arm circumference in comparison with bioelectrical imped-
ance analysis in children and adolescents in Benin, Nigeria. J Health Res. 
2020;34(1):68–78.

55. Senbanjo IO, Oshikoya KA, Njokanma OF. Upper arm composition and 
nutritional status of school children and adolescents in Abeokuta, Southwest 
Nigeria. World J Pediatr. 2014;10(4):336–42.

56. Sholeye OO, Animasahun VJ, Salako AA, Oduwole AD. Snacking, and sweet-
ened beverage consumption among adolescents in Sagamu, Southwest 
Nigeria. Nutr Food Sci. 2018;48(3):442–52.

57. Tokunbo BC, Oluniyi OA, Adewole AM, Olayemi O. Snacking habits of second-
ary school adolescents and their awareness of effects on the teeth. Journal 
of International Dental and Medical Research. 2014;7(2):26–32. http://www.
ektodermaldisplazi.com/journal.htm. Journal of International Dental and 
Medical Research. 2014;  Vol. 7, Iss. 2,  (2014): 26-32.

58. Toriola A, Ajayi-Vincent O, Oyeniyi P, Akindutire I, Adeagbo D, Konwea P, et al. 
Comparison of the prevalence of overweight and obesity in 9–13-year-old 
children from two countries using CDC and IOTF reference charts. Asian J Sci 
Res. 2018;11(4):466–71.

59. Ubesie AC, Okoli CV, Uwaezuoke SN, Ikefuna AN. Affluence and adolescent 
obesity in a city in south-east Nigerian: a cross-sectional survey. Ann Trop 
Med Public Health. 2016;9(4):251–4.

60. Umeokonkwo AA, Ibekwe MUM, Umeokonkwo CD, Okike CO, Ezeanosike 
OB, Ibe BC. Nutritional status of school age children in Abakaliki metropo-
lis, Ebonyi State, Nigeria. BMC Pediatr. 2020;20(1):114. doi:10.1186/
s12887-020-1994-5.

61. Wariri O, Akhimienho KI, Alhassan JAK, Jalo I, Oloyede IP, Nyong EE, et al. 
Population and individual-level double burden of malnutrition among 

adolescents in two emerging cities in northern and Southern Nigeria: a 
comparative cross-sectional study. Ann Glob Health. 2020;86(1):1–11.

62. Adekanmbi AF, Obadina OO, Fetuga MB, Adejumo AO. Prevalence of 
malnutrition and high blood pressure amongst adolescents in semi-urban 
area of Ogun State south-western Nigeria. Nigerian Medical Practitioner. 
2016;69(6):83–8.

63. Otuneye A, Ahmed P, Abdulkarim A, Aluko O, Shatima D. Relationship 
between dietary habits and nutritional status among adolescents in Abuja 
municipal area council of Nigeria. Niger J Paediatr. 2017;44(3):128.

64. Gezawa ID, Puepet FH, Uloko AE, Bakki B. Prevalence of overweight and 
obesity in Maiduguri, North-Eastern Nigeria. Niger J Med. 2013;22(3):171-4.

65. Sanusi RA, Wang D, Ariyo O, Eyinla TE, Tassy M, El-Dridge AL et al. Food 
sources of key nutrients, meal and dietary patterns among children aged 
4–13 years in Ibadan, Nigeria: findings from the 2019 Kids Nutrition and 
Health Study. Nutrients. 2021;14(1):200. doi:10.3390/nu14010200.

66. Adeomi A, Fatusi A, Klipstein-Grobusch K. Double burden of malnutrition 
among school-aged children and adolescents: evidence from a community-
based cross-sectional survey in two Nigerian states. AAS Open Res. 2021;4:38. 
doi:10.12688/aasopenres.13257.1.

67. Darling AM, Sunguya B, Ismail A, Manu A, Canavan C, Assefa N, et al. 
Gender differences in nutritional status, diet and physical activity among 
adolescents in eight countries in sub-saharan Africa. Trop Med Int Health. 
2020;25(1):33–43.

68. Morakinyo OM, Adebowale AS, Obembe TA, Oloruntoba EO. Association 
between household environmental conditions and nutritional status of 
women of childbearing age in Nigeria. PLoS One. 2020;15(12):e0243356. 
doi:10.1371/journal.pone.0243356.

69. Tassy M, Eldridge AL, Sanusi RA, Ariyo O, Ogundero A, Eyinla TE et al. 
Nutrient intake in children 4–13 years old in Ibadan, Nigeria. Nutrients. 
2021;13(6):1741. doi:10.3390/nu13061741.

70. Yusuf T, Jibrin B, Mohammed AH, Adamu A. Prevalence and pattern of adoles-
cent malnutrition in a community in Sokoto, Northwestern Nigeria. Caliphate 
Med J. 2021;9(1):527–31.

71. Menezes R, Deeney M, Wrottesley SV, Lelijveld N. Nutritional status of school-
age children and adolescents in eastern and southern Africa: a scoping 
review. North Afr J Food Nutr Res. 2022;6(14):218–34.

72. Ibeanu VN, Edeh CG, Ani PN. Evidence-based strategy for prevention of hid-
den hunger among adolescents in a suburb of Nigeria. BBMC Public Health. 
2020;20(1):1683. doi:10.1186/s12889-020-09729-8.

73. Belay M, Oumer A, Abdureshid N, Ale A. Overnutrition and associated factors 
among high school adolescents in mid COVID-19 pandemic in Ethiopia: 
neglected public health concern. Adolesc Health Med Ther. 2022;13:1-14. 
doi:10.2147/AHMT.S349189. 

74. Adeomi AA, Olodu MD, Yaya S, Ademiju A, Ajibade R. Adolescent obesity and 
its association with socio-demographic prole, lifestyle factors, dietary and 
physical activity patterns: findings from Southwestern Nigeria. West Afr J 
Med. 2022;39(2):119-126.

75. Samson KLI, Fischer JAJ, Roche ML. Iron status, anemia, and iron interven-
tions and their associations with cognitive and academic performance in 
adolescents: a systematic review. Nutrients. 2022;14(1):224. doi:10.3390/
nu14010224.

76. Sunyecz JA. The use of calcium and vitamin D in the management of osteo-
porosis. Ther Clin Risk Manag. 2008;4(4):827–36.

77. Darnton-Hill I. Public Health aspects in the prevention and control of vitamin 
deficiencies. Curr Dev Nutr. 2019;3(9):nzz075. doi:10.1093/cdn/nzz075.

78. Caleyachetty R, Thomas GN, Kengne AP, Echouffo-Tcheugui JB, Schilsky S, 
Khodabocus J, et al. The double burden of malnutrition among adolescents: 
analysis of data from the Global School-Based Student Health and Health 
Behavior in School-aged children surveys in 57 low- and middle-income 
countries. Am J Clin Nutr. 2018;108(2):414–24.

79. WHO. World Health Organization. 2018 [cited 2024 May 27]. Guideline: 
implementing effective actions for improving adolescent nutrition. Geneva: 
https://www.who.int/publications/i/item/978924151370826/05/2024.

80. Thondoo M, Mogo ERI, Tatah L, Muti M, van Daalen KR, Muzenda T, et al. 
Multisectoral interventions for urban health in Africa: a mixed-methods 
systematic review. Glob Health Action. 2024;17(1):2325726. doi:10.1080/1654
9716.2024.2325726.

81. Brennan M. Importance of Incorporating Local Culture into Com-
munity Development. The Pennsylvania State University [Inter-
net]. 2024 [cited 2024 May 26]; https://extension.psu.edu/
importance-of-incorporating-local-culture-into-community-development.

http://www.ektodermaldisplazi.com/journal.htm
http://www.ektodermaldisplazi.com/journal.htm
https://www.who.int/publications/i/item/978924151370826/05/2024
https://extension.psu.edu/importance-of-incorporating-local-culture-into-community-development
https://extension.psu.edu/importance-of-incorporating-local-culture-into-community-development


Page 13 of 13Abubakar et al. BMC Public Health         (2024) 24:1764 

82. Mozaffarian D, Angell SY, Lang T, Rivera JA. Role of government policy 
in nutrition-barriers to and opportunities for healthier eating. BMJ. 
2018;361:k2426. doi:10.1136/bmj.k2426.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Nutritional status and dietary intake among Nigerian adolescent: a systematic review
	Abstract
	Introduction
	Method
	Eligibility criteria
	Search strategy
	Selection of studies
	Data extraction
	Data synthesis
	Quality assessment
	Inter-rater reliability of the quality assessment process

	Results
	Qualitative synthesis of the studies
	Quality of studies
	Nutritional status
	Nutrients intake
	Dietary pattern

	Discussion
	Strength and limitation of the review

	Conclusion
	Recommendations

	References


