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Abstract

Background: Malnutrition is a significant public health challenge, particularly among children under the age of five, with severe
implications for growth, development, and long-term health outcomes. This study assessed the prevalence and determinants of
malnutrition in children under five years old in Obuama Community, Degema Local Government Area, Rivers State, Nigeria.
Methods: An Analytical cross-sectional study was conducted using a multi-stage sampling technique for four months (19th
August - 21st of November 2024). Anthropometric measurements, including mid-upper arm circumference (MUAC), weight,
height, and World Health Organization (WHO) growth standards, were used to assess the nutritional status of 165 children. Data
analysis was performed using the Statistical Product and Service Solution Package (SPSS) Version 27. Results: The study
showed a low prevalence of acute malnutrition (2.4%) based on MUAC measurements. Among the children, 2.4% reported
moderate undernutrition, 0.6% were overweight, and 1.2% were obese, using the BMI-for-age assessments. Substantially more
malnutrition was also shown in children 36 months and older and in those with malaria (p < 0.05). The caregivers reported
limited awareness of their children’s nutritional status, with 46.7% expressing uncertainty about whether their child was
malnourished. Children aged above 48 months and malaria diagnosis were independent predictors of malnutrition (p < 0.05).
Conclusion: Malnutrition was prevalent among children in Obuama community. The observation of both undernutrition and
overnutrition (overweight and obesity) highlights a dual burden of malnutrition. The findings emphasized the need for targeted
nutritional interventions, including caregivers’ education on proper infant and young child feeding practices, early detection of
malnutrition, and strategies to address both undernutrition and obesity. Public health programs should also integrate malaria
prevention and treatment as part of a comprehensive effort to reduce malnutrition.

Keywords
Malnutrition, Prevalence, MUAC, BMI, Under-five Children

“Corresponding author: nduye.briggs@ust.edu.ng (Nduye Christie Tobin Briggs)
Received: 2 July 2025; Accepted: 18 July 2025; Published: 5 August 2025

@ Copyright: © The Author(s), 2025. Published by Science Publishing Group. This is an Open Access article, distributed
@ under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.



http://www.sciencepg.com/journal/wjph
http://www.sciencepg.com/journal/287/archive/2871003
http://www.sciencepg.com/
https://orcid.org/0000-0002-9020-8117
https://orcid.org/0000-0002-7880-3503
https://orcid.org/0009-0007-7394-9144
https://orcid.org/0009-0002-9863-680X
https://orcid.org/0000-0002-4010-2744
https://orcid.org/0000-0002-9020-8117
https://orcid.org/0000-0002-7880-3503
https://orcid.org/0009-0007-7394-9144
https://orcid.org/0009-0002-9863-680X
https://orcid.org/0000-0002-4010-2744
https://orcid.org/0000-0002-9020-8117
https://orcid.org/0000-0002-7880-3503
https://orcid.org/0009-0007-7394-9144
https://orcid.org/0009-0002-9863-680X
https://orcid.org/0000-0002-4010-2744
https://orcid.org/0000-0002-9020-8117
https://orcid.org/0000-0002-7880-3503
https://orcid.org/0009-0007-7394-9144
https://orcid.org/0009-0002-9863-680X
https://orcid.org/0000-0002-4010-2744
https://orcid.org/0000-0002-9020-8117
https://orcid.org/0000-0002-7880-3503
https://orcid.org/0009-0007-7394-9144
https://orcid.org/0009-0002-9863-680X
https://orcid.org/0000-0002-4010-2744
https://orcid.org/0000-0002-9020-8117
https://orcid.org/0000-0002-7880-3503
https://orcid.org/0009-0007-7394-9144
https://orcid.org/0009-0002-9863-680X
https://orcid.org/0000-0002-4010-2744
https://orcid.org/0000-0002-9020-8117
https://orcid.org/0000-0002-7880-3503
https://orcid.org/0009-0007-7394-9144
https://orcid.org/0009-0002-9863-680X
https://orcid.org/0000-0002-4010-2744

World Journal of Public Health

http://www.sciencepg.com/journal/wjph

1. Introduction

In low- and middle-income countries (LMICs), malnutri-
tion affects more children under five years of age, making it
one of the most significant global public health problems [1].
Malnutrition, as defined by the World Health Organization
(WHO), includes both undernutrition (stunting, wasting, and
underweight) and overnutrition (overweight, obesity) and is
defined as "deficiencies, excesses, or imbalances in a person's
intake of energy and/or nutrients” [2]. In 2022, thirty-six
million children were overweight or obese, forty-five million
were wasted (too thin for height), and 149 million children
under five were stunted (too short for age) globally [3]. These
conditions have significant short- and long-term effects, such
as higher death rates, increased susceptibility to infections,
and decreased cognitive development [4].

Malnutrition in children under five is a persistent problem
in Nigeria, where national statistics show that 37% are stunted,
7% wasted, and 23% underweight [5]. The situation is dan-
gerous, especially in remote communities such as Obuama in
Rivers State, where inadequate access to healthcare, food
insecurity, and poverty contribute to dietary deficiencies [6].
Rivers State is situated in the South-South geopolitical region
of Nigeria in the Niger Delta area. It has enormous oil re-
sources, but most communities suffer from underdevelopment,
environmental degradation, and poor infrastructure, which
contribute to malnutrition [7]. Okari et al. (2018) reported a
10.8% prevalence of malnutrition in Okrika, a neighboring
community, with underweight being the most common man-
ifestation [8]. Given comparable socioeconomic conditions,
Obuama is likely to experience similar patterns. Malnutrition
in children under the age of five is caused by a combination of
factors such as low nutritional intake and sickness, as well as
underlying conditions such as poverty, maternal education,
and poor sanitation [9]. Protein-energy malnutrition (PEM) is
widespread in Nigeria, with kwashiorkor and marasmus being
the most severe cases [10]. Furthermore, cultural practices
like a lack of exclusive breastfeeding and early introduction of
complementary foods contribute to poor nutritional outcomes
[11]. The interplay of malnutrition and infectious diseases
such as malaria and diarrhea generates a vicious cycle that
worsens child health [12].

Despite government interventions such as Communi-
ty-Based Management of Acute Malnutrition (CMAM) and
vitamin A supplementation programs, rural malnutrition rates
remain high [13]. This is attributed in part to inadequate
healthcare systems, poor policy implementation, and a lack of
community awareness [14].

Furthermore, new concerns such as childhood obesity are
becoming more prevalent in Nigeria, showing a nutritional
shift towards energy-dense but nutrient-poor diets [15]. This
double burden of malnutrition, which includes both undernu-
trition and overnutrition, presents a significant challenge for
public health interventions [16].

The literature search found no studies assessing malnutri-
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tion in Obuama, thereby creating a gap in localized data
needed for focused interventions. This study aimed to assess
the prevalence and determinants of malnutrition among chil-
dren under five years of age in Obuama, determine caregivers’
awareness, and associated health conditions. The findings will
help policymakers and healthcare providers to develop effec-
tive nutrition initiatives for similar rural areas.

2. Materials and Methods

2.1. Study Design

An analytical cross-sectional study design, conducted for
four months from 19th August to 21st of November 2024, was
used for the study.

2.2. Study Area

The study was conducted in Obuama, a rural, riverine
community in the Degema Local Government Area of Rivers
State, Nigeria. Its geographic coordinates are longitude 7° 47’
and 10° 0’ East and latitude 6° 25 and 8° 8 North. Rivers
State is one of the thirty-six states located in the South-South
geopolitical region of Nigeria in the oil-rich Niger Delta area.
The state capital is Port Harcourt. The state has twenty-three
Local Government Areas (LGAs). The Degema Local Gov-
ernment Area has 17 political wards. Obuama has an esti-
mated population of 39, 337 as of 2024, and it is in ward 14.
The major occupation of the people is fishing, although
small-scale farming and trading are also common. Other
people also work in government establishments such as the
Local Government Council, health care facilities, and schools.

2.3. Study Population

The study population was children aged 0-59 months.

Inclusion Criteria

1) Children aged 0-59 months who lived in the community
for at least a year.

2) Mothers/Caregivers who provided consent for their
children to take part in the study.

Exclusion Criteria

1) Children  reported to have other significant
co-morbidities such as sickle cell anaemia, among oth-
ers.

2) Children with severe illnesses such as pneumonia,
measles, cellulitis, otitis media, among others.

2.4. Sample Size Determination

The sample size for this study was calculated using
Cochran’s formula for cross-sectional studies:
n=2"2*p*(1-p)/d*2. Where: n=minimum sample size,
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Z=Standard normal deviate (1. 96 for a 95% confidence lev-
el),

p = Estimated proportion of the population with the attrib-
ute (10.8%, derived from an earlier study in Okrika in Rivers
State) [7], d = Margin of error (0. 05).

n=1. 962 x 0. 108 x (1 - 0. 108) / 0. 052 =148. 034. As-
suming a non-response rate of 10%, the adjusted sample size
(N) was calculated as follows: N =n/ (1-non-response) = 148.
034/ (1-0. 01) =148. 034/0. 09=164. 4, but 165 was used.

2.5. Sampling Technique

A multi-stage sampling method involving four stages was
used. The first stage was the selection of Degema LGA from
the 23 LGAs of Rivers State using simple random sampling
by balloting. The second stage was the selection of ward 14
(Obuama) from the 17 wards of Degema Local Government
Area, also by simple random sampling through balloting. The
third stage was the selection of households by systematic
random sampling. The first household was selected by simple
random sampling, after which the next households with eli-
gible children were selected using the sampling interval of 3
until the required sample size of 165 households was selected.
The fourth stage was the selection of one participant from
each household using simple random sampling by balloting.
Only one mother/caregiver with an eligible child per house-
hold was selected.

2.6. Tools for Measurement

The Shakir’s tape was used to measure the mid-upper arm
circumference (MUAC), the weighing scale to measure the
weight in kilograms, and the height/length board to measure
the height/length in centimeters. The WHO growth chart for
children under five years, males and females, was also used to
assess the nutritional status of the children.

2.7. Data Analysis

BMI-for-age was calculated using the WHO child growth
standards. The data obtained was entered into a Microsoft
Excel 365 spreadsheet, cleaned, checked for missing values,
validated, and exported to the Statistical Product and Service
Solution Package (SPSS) Version 27 (Armonk, NY: IBM
Corporation). The data was further validated with the valida-
tion function of SPSS. The data was analyzed using SPSS
Version 27. The chi-square test was used to assess the sig-
nificance of associations between nutritional status categories
(normal, underweight, overweight, obesity) and child char-
acteristics such as gender, age group, and health conditions (e.
g., malaria, pneumonia, gastritis). A significant level of p <
0.05 was considered statistically significant. In the multivar-
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iate logistic regression analysis, the dependent and inde-
pendent variables were expressed as binary data. The de-
pendent variable was malnutrition status and expressed as
1=malnourished (moderately underweight, overweight, or
obese by BMI-for-age; n=7) and 0=not malnourished (normal
BMI-for-age; n=158). The independent variables were sex
(male = 1, female = 0), age group (months) (1 = 0-11, 0 =
12-23, 24-35, 36-47, 48-59), malaria diagnosis (yes =1, no =
0), pneumonia diagnosis (yes = 1, no = 0), and gastritis di-
agnosis (yes = 1, no = 0). Only the significant variables in the
bivariate analysis were included.

2.8. Ethical Approval

Ethical approval was obtained from the Rivers State Uni-
versity Teaching Hospital Research Ethics Committee. In-
formed consent was obtained from heads of households and
caregivers. Participation was voluntary, and participants can
leave the study at any time without penalty. Data were kept
confidential and stored in a password-protected computer
accessible only to the research team.

3. Results

The study included a total of 165 children under five years
of age from Obuama Community. The gender distribution
showed a slight predominance of male children, who ac-
counted for 52.1% of the participants, while female children
made up 47.9%.

The prevalence of acute malnutrition based on MUAC
measurements was 2.4% (4 out of 165 children, including 1.2%
moderate acute malnutrition and 1.2% severe acute malnutri-
tion). Based on BMI-for-age (WHO growth charts), 95.8% of
children were within a normal nutritional status (-2 to +2
Z-score), 2.4% were moderately underweight (<- 2 to > -3
Z-score), 0.6% were overweight (> +2 to < +3 Z-score), and
1.2% were obese (> +3 Z-score) (Table 1). Notably, all cases
of overweight and obesity occurred in female children, and all
underweight cases were in children aged 36-59 months.
“Malnourished” includes all children classified as moderately
underweight, overweight, or obese by BMI-for-age (n=7), and
“Not malnourished” refers to children with normal nutritional
status by BMI-for-age (n=158). Caregivers’ perceptions of
their children’s nutrition revealed that 46.7% of caregivers
were unaware of their children’s nutritional status (“No idea”).
About 49.7% of caregivers believed their children were of
normal weight, while 4.2% perceived their children to be
underweight. No one perceived that their children were
overweight or obese. Figure 1 shows the prevalence of mal-
nutrition among children less than five years of age in Obu-
ama community.
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Table 1. Prevalence of Malnutrition Based on BMI-for-age.

BMI-for-age category

Normal weight (-2 to +2 Z-score)

Moderately underweight (< -2 to > -3 Z-score)
Severe acute malnutrition (< -3 Z-score)
Overweight (> +2 to <+3 Z-score)

Obesity (> +3 Z-score)

Common illnesses reported among the children included
malaria (11.4% of children), pneumonia (1.8%), and gastritis
(3.6%) (Table 2). Most children (82.6%) had no reported
disease condition in the two weeks prior to the survey. Figure
2 shows the distribution of these health conditions by gender.

Table 2. Health Conditions Distribution by Gender.

Health Condition Male (%) Female (%) Total (%)
Malaria 7.2% 4.2% 11.4%
Pneumonia 1.8% 0.0% 1.8%
Gastritis 1.2% 2.4% 3.6%

No disease condition 42.2% 40.4% 82.6%

Bivariate analysis was conducted to explore associations
between malnutrition status and selected variables. There was

Frequency (n=165) Percentage (%)

158 95.8%
4 2.4%
0 0.0%
1 0.6%
2 1.2%

no statistically significant difference in malnutrition preva-
lence between male and female children (p=0.09). In contrast,
malnutrition status was significantly associated with the age
group (p=0.002), with all malnourished cases occurring in
children 36 months or older. Children aged 48-59 months had
the highest rate of malnutrition (15.4%), compared to no cases
in children under 35 months. Age distribution analysis re-
vealed that children between 12 and 23 months were the
largest proportion of the study population at 28.5%. This age
group is particularly significant, as it is a critical window in
child development when nutritional deficiencies often be-
come clear. However, malnutrition in this study was seen only
among older children. Figure 3 shows the malnutrition status
by age group. On health conditions, children who had been
diagnosed with malaria were significantly more likely to be
malnourished than those who had not (15.8% vs 2.7%,
p=0.03). There was no significant association between re-
ported pneumonia or gastritis and malnutrition status in this
study (p>0.05). Table 3 summarizes the association between
nutritional status and gender, age group, and diseases.

Table 3. Association of Malnutrition Status with Child Characteristics.

Factor Category Malnourished n (%0) Not Malnourished n (%0) p-value
Sex Male 1 (1.2%) 85 (98.8%) 0.090
Female 6 (7.6%) 73 (92.4%) -
Age group (months) 0-11 0 (0.0%) 44 (100%) 0.0020*
12-23 0 (0.0%) 47 (100%) -
24-35 0 (0.0%) 18 (100%) -
36-47 1 (5.6%) 17 (94.4%) -
48-59 6 (15.4%) 33 (84.6%) -
Malaria diagnosis Yes 3 (15.8%) 16 (84.2%) 0.030*
No 4 (2.7%) 142 (97.3%) -
Pneumonia diagnosis Yes 0 (0.0%) 3 (100%) 1.00
No 7 (4.3%) 155 (95.7%) -
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Factor Category Malnourished n (%0) Not Malnourished n (%0) p-value
Gastritis diagnosis Yes 0 (0.0%) 6 (100%) 1.00
No 7 (4.4%) 152 (95.6%) -

*Statistically significant (p<0.05); a=Fishers Exact p.

The multivariate regression reported that children aged recent malaria diseases increased the odds of malnutrition by
48-59 months had approximately 10 times the odds of mal- nearly 7-fold (p=0.03), as shown in Table 4.
nutrition compared to younger children (p=0.008). Also,

Table 4. Multivariate Logistic Regression Analysis of Factors Associated with Malnutrition Among Children Under Five in Obuama Com-
munity.

Variable Adjusted Odds Ratio (aOR) 95% Confidence Interval p-value

Age group (months)

0-35 (Reference) 1.00 - -
36-47 2.8 0.22-35.4 0.42
48-59 9.7 1.82-515 0.008*
Malaria diagnosis

No (Reference) 1.00 - -

Yes 6.8 1.21-384 0.03*

Model summary: Logistic regression model including age group and malaria diagnosis as covariates.
*Statistically significant at p < 0.05.
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4. Discussion

This study reported a 2.4% prevalence of moderate acute
malnutrition (MAM) based on MUAC measures and
BMI-for-age classifications, which is lower than Nigeria's
national acute malnutrition rate of 6.8% [5]. The low preva-
lence in Obuama may be attributed to local health efforts or
seasonal food availability throughout the study period.
However, the presence of severe acute malnutrition (SAM) in
our sample (2.4% of children, all female) highlights potential

321

gender disparities in nutritional status, which is consistent
with the findings of Fentahun et al. (2018), who reported that
cultural biases frequently lead to preferential feeding of male
children [17]. Although the difference was not statistically
significant (p>0.05), six of the seven malnourished children
were female. This trend suggests that female children might
be at higher risk of malnutrition in this community, echoing
the observed cultural patterns.

Notably, the study found occurrences of overweight (0.6%)
and obesity (1.2%) among female children. This is consistent
with global trends that show an increase in childhood obesity
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in low- and middle-income countries because of dietary shifts
towards processed foods and sugary beverages. This occur-
rence is referred to as the "double burden of malnutrition,” in
which undernutrition and overnutrition coexist in the same
population [18, 19]. The prevalence of overweight and obesity
in Obuama, especially in rural areas, may be attributed to
increased urbanization and the adoption of Westernized diets
[20]. The finding that all overweight/obese children were
females needs more research into gender-specific lifestyle and
nutritional determinants.

Age was a key factor in this study. Malnutrition was re-
ported only among children aged 3 years and above, with
none of the infants under 12 months being malnourished. This
may suggest that younger infants—potentially protected by
breastfeeding and close maternal care—had better nutritional
status, while nutritional deficits became prominent in older
preschool children after weaning. Children aged 48-59
months had the highest prevalence of malnutrition (15.4%).
This pattern may indicate cumulative effects of prolonged
inadequate nutrition or repeated episodes of disease that re-
tards growth in the later toddler years. This is not consistent
with other studies that highlighted infancy (especially 6-23
months) as a critical period for undernutrition; however, in
this community, older children might experience more diverse
diet exposure (increasing risk of overnutrition) or prolonged
suboptimal feeding, leading to undernutrition manifesting
later.

Caregivers’ awareness was crucial, with 46.7% of them
unable to assess their child's nutritional state. Senbanjo et al.
(2013) reported a knowledge gap in Lagos, where maternal
education had a substantial influence on child feeding be-
haviors [21]. The disparity between nutritional status and
caregivers’ perceptions (Figure 1) emphasizes the need for
improved community education. Most caregivers of mal-
nourished children did not recognize the condition, which
may delay intervention. Community-based nutrition educa-
tion programs, as suggested by the United Nations Children
Fund (UNICEF), have the potential to improve caregivers’
knowledge and encourage better feeding habits [22].

Malaria (11.4%) and gastritis (3.6%) were frequent among
the children assessed. There was a statistically significant link
between malaria infection and malnutrition in children with a
recent malaria episode: children with a recent malaria episode
had a markedly higher malnutrition rate. This finding supports
the link between malnutrition and infectious diseases, and
malnutrition increases susceptibility to infections while in-
fections are worsened by nutrient depletion [23]. According to
Black et al. (2013), undernutrition accounts for 45% of all
deaths in children under five years in Sub-Saharan Africa,
emphasizing the importance of combined health and nutrition
interventions [24]. While malaria was associated with un-
dernutrition, the number of reported cases of pneumonia and
gastroenteritis was insignificant to conclude, and there was no
significant association between malnutrition and these dis-
eases. The low prevalence of pneumonia (1.8%) and gastritis
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(3.6%) may be due to the small sample size, which reduced
the statistical power to show any effect of these diseases on
nutritional status. The multivariate regression analysis re-
ported that age above 48 months and malaria diagnosis were
independent predictors of malnutrition after adjusting for
confounders.

Comparative Analysis with Other Studies

The malnutrition prevalence in Obuama (2-3% acute mal-
nutrition) was lower than the 10.8% prevalence reported in
Okrika town, Rivers State, which has similar characteristics
[7], and those reported in other regions of Nigeria. Studies in
Ebonyi State and Enugu documented higher undernutrition
rates of 9.7% and 5.9%, respectively, due to differences in
agricultural productivity and healthcare access [25, 26]. The
findings also showed that overweight rates in this rural
community, though low, were consistent with reports from
more urban parts of Nigeria, suggesting that rural areas are not
immune to the global childhood obesity epidemic [27]. The
coexistence of undernutrition and overnutrition in Obuama
reflects the national trend of a double burden of malnutrition.

The level of awareness in Obuama agrees with those re-
ported in a 2020 study of internally displaced persons (IDP)
camps in Abuja, where a considerable proportion of mothers
could not correctly assess their child’s nutritional status [28].
This suggests the need for nationwide nutritional education
and better growth monitoring practices.

Strengths and Limitations

Strengths: This study used WHO-standardized anthropo-
metric measures (MUAC and BMI-for-age) to assess nutri-
tional status, enhancing the validity and comparability of the
findings. The use of both MUAC and BMI-for-age provided a
comprehensive assessment of acute malnutrition and chronic
nutritional status.

Limitations: The cross-sectional design limits causal
inference while showing associations (e.g., between ma-
laria and malnutrition), but the direction of these rela-
tionships is unconfirmed. The sample size was small for
detecting associations with low-prevalence conditions like
pneumonia, which may explain the no significant findings
for such health conditions. Additionally, seasonal factors
(such as post-harvest food availability or seasonal disease
outbreaks) at the time of data collection could have influ-
enced the results. This study was in a single rural commu-
nity. So, the findings may not apply to other settings. Also,
there is the issue of measurement errors (e.g., weight,
height), which may lead to misclassification.

5. Conclusion

The study showed that malnutrition was prevalent
among children in Obuama community, and cases of
overweight and obesity were reported, highlighting the
need for caregiver education and targeted nutritional in-
terventions. After adjusting for confounders in the multi-
variate regression analysis, age above 48 months and ma-
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laria were independent predictors of malnutrition. These
findings emphasized the importance of targeting older
preschool-aged children for nutritional interventions and
preventing malaria to reduce malnutrition in riverine
communities.

6. Recommendations for Policy and
Practice

1) Community Nutrition Programs: The Rivers State Pri-
mary Health Care Management Board (RSPHCMB)
should implement community-based caregiver education
on balanced child diets, exclusive breastfeeding, proper
weaning practices, and regular growth monitoring [29].
This will enhance caregivers’ knowledge in early iden-
tification and prevention of malnutrition.

Healthcare Integration: The RSPHCMB should integrate
malnutrition screening and management into routine
pediatrics care, especially in malaria control programs
[30]. For example, during childhood malaria treatment
visits, children should be screened for malnutrition, and
on the other hand, malnourished children should be as-
sessed and treated for common infections like malaria.
Further Research: Longitudinal studies are recom-
mended to assess nutritional status through different
seasons and in children above five years. Such studies
would clarify the timing of the onset of malnutrition and
the long-term impacts of early childhood nutrition in this
community. Also, qualitative research into cultural
feeding practices in Obuama may shed more light on the
gender differences seen in nutritional outcomes.

2)

3)

Abbreviations

MUAC Mid-Upper Arm Circumference

BMI Body Mass Index

WHO World Health Organization

PEM Protein-energy Malnutrition

CMAM Community-Based Management of Acute
Malnutrition

SPSS Statistical Product and Service Solution
Package

LMICs Low- and Middle-income Countries

RSPHCMB  Rivers State Primary Health Care

Management Board
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