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INTRODUCTION
Malnutrition continues to be a fundamental health problem affecting children globally. It includes undernutrition, comprising micronutrient
deficiencies, underweight, stunting, wasting, overweight and obesity. Worldwide, roughly 149 million children suffer from stunted growth (too

short for their age), 45 million experience wasting (dangerously thin for their height), and over 37 million are overweight or obese.1 Despite
considerable progress in reducing childhood malnutrition, the burden continue to be unequally elevated in resource deprived nations, especially

in South Asia and Sub-Saharan Africa, where endemic poverty, widespread hunger, along with inadequate healthcare services persist.2

Malnutrition during childhood has immediate and prolong effects on health and developmental outcomes. Inadequate nutrition impairs physical
growth, weakens immune function, increases susceptibility to infectious diseases, and contributes substantially to childhood morbidity and

mortality.3 Furthermore, poor nutritional status has negative effects on development of a child cognitive ability, educational performance, and
prospective socioeconomic output. Children who experience undernutrition are more likely to have poor school performance, reduced adult

earning capacity, as well as higher risk of acquiring chronic diseases manifestation in future.4
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Malnutrition: Prevalence and Associated Factors
among School Age Children in Delta State, Nigeria
John Esimaje Moyegbone1*, Ezekiel Uba Nwose2

ABSTRACT
Background:

Malnutrition continues to be a fundamental health problem across school-age children in poor resource countries, including Nigeria. Both
undernutrition and overnutrition adversely affect physical and brain development, educational performance, and prospective health outputs.
Objective:

The objective of this research was to evaluate the frequency of malnutrition and identify factors influencing nutritional status of primary and
secondary school children across Delta State.
Methodology:

Across Delta State, Nigeria, 201 primary and secondary school students between the ages of 6 and 17 participated in a cross-sectional survey.
A multistage sampling process was employed to select study participants. Systematic questionnaire was employed to obtain information on
dietary pattern and sociodemographic traits. Body Mass Index (BMI) percentile was computed using anthropometric data, such as height and
weight. WHO growth references were used to categorize malnutrition based on age-for-height and sex. SPSS version 23 was utilized for data
analysis. Chi-square test, multinomial logistic regression, and descriptive statistics were employed at 95% confidence threshold.
Results:

The study sample comprised 58.7% females and 41.3% males. Prevalence of thinness, overweight, stunting, and underweight was 14.9%,
5.0%, 7.0%, and 3.5%, respectively. Most respondents (80.1%) had normal nutritional status. Association between gender and nutritional status
was statistically significant (χ² = 7.308, p = .026), prevalence of thinness was more common among males compared to females. Vegetable
consumption was significantly associated with nutritional state (χ² =11.572, p = .003). Multinomial logistic regression showed that female gender
was independently associated with reduce odds of thinness (AOR = .15, 95% CI: .024–0.951, p = .044).
Conclusion:

Despite the normal nutritional status of most school children, thinness and stunting remain important public health concerns. School-based
nutritional interventions and health promotion of dietary consumption is recommended.

Malnutrition Nutritional status School-age children Thinness Undernutrition
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Conversely, childhood elevated body mass index (BMI) heightens
susceptibility to hypertension, type 2 diabetes mellitus,
cardiovascular diseases, including other non-communicable

diseases in adulthood.1 Although nutritional interventions have
historically focused on children below five years of age, primary and
secondary school children constitute an equally important but often
neglected population group. School-age children undergo rapid
physical, emotional, and cognitive development and require
adequate nutrition to support optimal growth and learning. Nutritional
deficiencies during this period can negatively affect school
attendance, concentration, academic performance, and psychosocial

well-being.5 Furthermore, dietary habits established during childhood

often persist into adulthood and influence lifelong health outcomes.6

Sub-Saharan Africa bears one of the highest burdens of childhood
malnutrition globally. The region accounts for about one-third of all
stunted children worldwide, and the prevalence of undernutrition

remains unacceptably high.2 Persistent poverty, food insecurity,
climate change, conflicts, and inadequate healthcare systems have
contributed immensely to continued elevated prevalence of

inadequate nutrition in the region.7 Nigeria bears one of the highest
burdens of childhood malnutrition globally. According to the Nigeria
Demographic and Health Survey (NDHS), approximately 37% of
children below age five experienced stunted growth, 22% were

underweight, and 7% were wasted.8 Recent economic downturn and
rising food inflation in Nigeria have further worsened household food

insecurity and childhood malnutrition.6 Studies conducted among
school-age children in Nigeria have reported varying prevalence

rates of malnutrition. A systematic review by Iheme9 reported
considerable regional differences in proportion of undernutrition in
Nigerian school children, with thinness ranging from 5% to 29% and

stunting ranging from 7% to 43%. Umeokonkwo et al.10 reported
prevalence of 15.7% and 9.9% for thinness and stunting,

respectively in Ebonyi State school children. Similarly, Ayogu et al.11

reported that undernourishment is a fundamental health challenge
across school children in southeastern Nigeria. Determinants of
malnutrition are multifactorial and include poverty, food insecurity,
low parental educational status, low dietary habits, reoccurring
infections, poor hygiene, and restricted access to healthcare

interventions.3 Dietary diversity, particularly low fruits and vegetables
intake, plays significant function in achieving optimal nutrient profile
because these foods provide essential vitamins, minerals,

antioxidants, and dietary fibre required for growth and development.1

Studies have shown that inadequate fruits and vegetables intake are

linked to deficient nutritional outcomes in children.12

Delta State is one of Nigeria's economically important states with
considerable urban and rural populations. Despite its economic
significance, disparities in income distribution and access to quality
nutrition persist, especially among children. Data on nutritional state
of school children in Delta State are limited, thereby hindering
evidence-based interventions and policies.

Our study aimed to evaluate the frequency and identify factors linked
with malnutrition in Delta State children. The findings will provide
empirical evidence for policymakers, educators, and public health
practitioners in designing appropriate school-based nutrition
interventions and contribute toward accomplishing Sustainable
Development Goal 2, of putting an end to hunger and all varieties of

malnourishment in 2030.13

MATERIALS AND METHODS
Design, Area and Population of Study
This research employed descriptive cross-sectional design.
Geographical setting for the study was Delta State, a prominent
province in Nigeria’s Southern geopolitical zone. The State
comprises three senatorial districts and twenty-five local government
areas. The state has both City Areas and Villages with diverse
sociocultural and financial characteristics. The inhabitants are
predominantly engaged in farming, fishing, trading, and civil service

activities.14 The study population comprised school children between
the ages of 6 and 17 attending public schools within Delta State,
Nigeria.

Sample Size Determination and Sampling Technique
We applied the sample size formula to establish the appropriate
number of subjects required for the study15:

n = Z2pq
d2

 = 1.962 × 0.099 × 0.901
0.052

 = 137

where, n was minimum number of subject; Z was standard normal
deviate at 95% confidence interval (1.96); p was estimated

prevalence of malnutrition from previous Nigerian studies (9.9%)10, q
was 1 − p; d was degree of precision (0.05).

After adjustment for non-response, altogether, 201 respondents
participated in our research. Multistage sampling technique was
employed in our study. Delta State was stratified into the three
senatorial districts. In the first stage, one local government was
selected by simple random sampling (balloting) from each of the
three senatorial districts making a total of three (3) local government
areas for the survey. The local government areas randomly selected
were Warri South (Delta South), Ethiope East (Delta Central) and
Ukwuani (Delta North). In the second stage, one public primary
school and one public secondary school was selected by balloting
using simple random sampling from each of the three local
government areas earlier selected making a total of three (3) public
secondary schools and three (3) public primary schools in the three
senatorial districts of Delta State. The schools sampled for the study
were Ogiame Primary School, Warri and Essi College I, Warri (Delta
South), Iwen Primary School, Eku and Abraka Grammer School,
Abraka (Delta Central), Morka Primary School, Obiaruku and Amai

Mixed Secondary Commercial School, Amai (Delta North).16,17 In
the third stage, 33 respondents from primary and secondary schools
were enumerated from each of the selected three (3) primary and
three (3) secondary schools. Respondents received consent forms a
day in advance to indicate their willingness to participate survey. The
research team then collected the contact details of their parents or
guardians and reached out via phone. During these calls, the
researchers explained the study's objectives and formally requested
parental permission. Eligible pupils and students that gave assents
and whose parent/guardian gave informed consents were then
recruited into the study. The first 33 respondents from each of the six
(6) schools that came with their consent forms signed were randomly
recruited into the study making a total of 198 respondents. A total of
three more respondents had consent forms signed and were
included in the study making a total of 201 respondents.

Method of Data Collection
An interviewer-guided structured questionnaire was utilized to collect
comprehensive background information, parental educational
parental, status employment status, household income, and dietary
practices including fruit and vegetable consumption. Frequency of
fruits and vegetables consumption < three times weekly were
considered low, while ≥ three times weekly fruits and vegetables

Malnutrition: Prevalence and Associated Factors among School Age Children in Delta State, Nigeria
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consumption were considered as adequate.22 The questionnaire
was made up of close ended, pre-designed and pre-tested
questions. A two-day training workshop was organized to ensure the
investigators were proficient with the data collection instruments and
methodological protocols.

Nutritional Status Anthropometry
Anthropometric data were collected following WHO guidelines.
Weight was recorded to the nearest 0.1 kg on a calibrated scale, and
height was taken to the nearest 0.1 cm with a stadiometer. Body
Mass Index (BMI) was determined using the following formula:

BMI Percentile = 
weight (kg)

H (m)2

Measurements were taken in triplicate for each sample, with the
averaged results serving as the basis for the analysis. Furthermore,
the entire dataset was converted and presented as Z-scores. Height
for age (stunted), BMI (thinness, normal, overweight or obese),
weight for age (underweight) for participants were evaluated and

matched with WHO reference values as standard.18 Scores within
two standard deviations of the median are classified as normal.19

Children falling below -2 SD are categorized as underweight.
Meanwhile, overweight and obesity are identified by weight-for-

height z-scores exceeding +2 SD and +3 SD, respectively.20,21

Ethical Consideration
Ethical approved was obtained from the Ethics Committee, Central
Hospital, Warri (protocol number: CHW/ECC VOL 1/243) and Eku
Government Hospital, Eku (reference number:
EBGH/AD/112/REM/V/101), Delta State. Institutional approval for
school access was granted by the Chairman of the Local Education
Authority and the Chief Inspector of Education. Additionally, written
informed consent was secured from parents or guardians of
participants, with verbal or written assent provided by the children
themselves.

Method of Data Analysis
Researchers utilized SPSS (version 23) to process and analyze the
dataset. Socio-demographic characteristics, anthropometric
measurements, dietary consumption patterns of respondents were
presented in tables, specifically frequencies, percentages, means,
and standard deviations. Nutritional status was assessed using
anthropometric indices. Selected socio-demographic variables and
dietary habits relationship with nutritional state was examined using
Chi-square (χ²) test. Multinomial logistic regression analysis was
subsequently done to consider independent predictors of nutritional
status. Variables entered into the model included gender, age group,
parental educational status, parental employment status, monthly
parental income, fruit consumption, and vegetable consumption.
Statistical significance was determined at probability value of less
than .05, and the results were presented as adjusted odds ratios
(AORs) accompanied by 95% confidence intervals (CIs).

RESULTS
The research involved a group of 201 school children. Females
constituted majority of respondents (58.7%), while males accounted
for 41.3%. Most respondents (64.2%) were secondary school
students aged 12–17 years, whereas 35.8% were in elementary
school age group (6–11 years). Regarding parental educational
status, 43.8% of parents attended secondary school, 35.8%
attended tertiary institution, and 20.4% either did not attend school or
primary education. The majority of parents (89.1%) were employed,
and approximately three-quarters (77.1%) earned ≤ ₦50,000
monthly. Furthermore, 72.1% of respondents had low fruit
consumption, whereas 52.7% reported adequate vegetable
consumption. The survey participants had an average age of 12.30 ±
3.14 years and an average Body Mass Index (BMI) of 17.43 ± 3.46
kg/m². Participants’ mean weight and height were 40.84 ± 13.92 kg
and 1.51 ± 0.16 m, respectively (Table 1).

Table 1: Socio-demographic Characteristics and Weekly Consumption of Fruits and Vegetables
Variables Options Frequency (n) Percent (%)

Gender
Male 83 41.3

Female 118 58.7

Age Group
Primary (6 - 11 years) 72 35.8

Secondary (12 - 17 years) 129 64.2

Educational Status of Parent

None/Primary School 41 20.4

Secondary School 88 43.8

Tertiary School 72 35.8

Employment Status of Parent
Unemployed 22 10.9

Employed 179 89.1

Income of Parents Per Month (Naira)
≤ 50,000 155 77.1

> 50,000 46 22.9

Fruit consumption
Low fruit consumption 145 72.1

Adequate fruit consumption 56 27.9

Vegetable consumption
Low Vegetable Consumption 95 47.3

Adequate Vegetable Consumption 106 52.7

From Table 2, the prevalence of stunting among the respondents
was 7.0%, while 93.0% had normal height-for-age. Among children
aged 10 years and below, the prevalence of underweight was 3.5%,
whereas 20.9% had normal weight-for-age. Based on BMI

classification, 14.9% of respondents were thin, 80.1% had normal
nutritional status, and 5.0% were overweight. These findings indicate
that most children had optimal nutritional state, although
considerable percentage experienced undernutrition.

Malnutrition: Prevalence and Associated Factors among School Age Children in Delta State, Nigeria
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Table 2: Prevalence of Malnutrition Parameters of Respondents
Variables Options Frequency (n) Percent (%)

Stunting (height for age)
Stunting 14 7.0

Normal 187 93.0

Underweight (weight for age ≤ 10 Years)
Underweight 7 3.5

Normal 42 20.9

Body Mass Index (BMI)

Thinness 30 14.9

Normal 161 80.1

Overweight 10 5.0

Table 3 demonstrates the correlation between participants' nutritional
status and their socio-demographic and dietary Characteristics. The
data revealed a meaningful link between a person's gender and their
nutritional well-being (χ² = 7.308, p = 0.026). A greater proportion of
males were thin compared with females (22.9% versus 9.3%), while
overweight was slightly higher among females (5.9%) than males
(3.6%). Vegetable consumption was significantly linked with

nutritional state (χ² = 11.572, p = 0.003). Respondents with low
vegetable consumption had a higher prevalence of overweight
(8.4%) than those with adequate vegetable intake (1.9%). No
meaningful associations were noticed between nutritional status with
age group (p = 0.523), parental educational status (p = 0.053),
parental employment state (p = 0.062), parental income per month (p
= 0.335), or fruit consumption (p = 0.978).

Table 3: Association between Malnutrition and Socio-demographic and Dietary Habits

Variables Options
BMI (%)

ꭓ2 P-Value
Thinness Normal Overweight

Gender
Male 19 (22.9) 61 (73.5) 3 (3.6) 7.308 0.026
Female 11 (9.3) 100 (84.8) 7 (5.9)

Age Group (years)
Primary (6 - 11) 12 (16.7) 55 (76.4) 5 (6.9) 1.295 0.523
Secondary (12 - 17) 18 (14.0) 106 (82.1) 5 (3.9)

Educational Status of Parent
None/Primary School 6 (14.6) 33 (80.5) 2 (4.9) 9.324 0.053
Secondary School 7 (8.0) 78 (88.6) 3 (3.4)
Tertiary School 17 (23.6) 50 (69.5) 5 (6.9)

Employment Status of Parent
unemployed 7 (31.8) 14 (63.6) 1 (4.6) 5.568 0.062
employed 23 (12.8) 147 (82.1) 9 (5.1)

Income of Parents per Month (Naira)
≤ 50,000 20 (12.9) 127 (81.9) 8 (5.2) 2.188 0.335
> 50,000 10 (21.8) 34 (73.9) 2 (4.3)

Fruit consumption
Low fruit consumption 22 (15.2) 116 (80.0) 7 (4.8) .045 0.978
Adequate fruit consumption 8 (14.2) 45 (80.4) 3 (5.4)

Vegetable consumption
Low Vegetable Consumption 7 (7.4) 80 (84.2) 8 (8.4) 11.572 0.003
Adequate Vegetable Consumption 23 (21.7) 81 (76.4) 2 (1.9)

Multinomial logistic regression model was employed to isolate
independent predictors linked with nutritional status (Table 4).
Female respondents had significantly lower odds of being thin
compared with males (AOR = 0.15, 95% CI: 0.024–0.951, p =
0.044). The findings implies that females were approximately 85%
less likely to experience thinness than males. Similarly, respondents
with low vegetable consumption had significantly reduced odds of
being thin (AOR = 0.053, 95% CI: 0.008–0.363, p = 0.003) in
contrast to participants who consumed vegetables adequately. Age
group, parental educational status, parental employment status,
parental income, and fruit consumption did not significantly predict

nutritional status (p > 0.05). Additionally, none of the independent
variables significantly predicted the normal BMI category relative to
the reference category. Furthermore, the multinomial logistic
regression model was significant statistically (Likelihood Ratio χ² =
36.096, df = 16, p = 0.003), indicating that the model significantly
improved prediction of nutritional status compared with the intercept-
only model. The pseudo-R² values showed that the independent
variables explained between 14.7% and 23.3% of the variation in
nutritional status (Cox and Snell R² = 0.164, Nagelkerke R² = 0.233,
and McFadden R² = 0.147).

Table 4: Multinomial Logistic Regression Analysis to Identify Predictors of Malnutrition

BMI Percentile B Std. Error Wald P - Value Exp(B)
95% CI for Exp(B)

Lower Bound Upper Bound

Thinness

Intercept 3.810 1.413 7.276 .007
Gender (Female) -1.896 .942 4.054 .044 .150 .024 .951
Age Group [Primary (6 - 11)] -1.207 .952 1.607 .205 .299 .046 1.933
Parents Education (None/Primary) -.630 1.148 .301 .583 .533 .056 5.053
Parents Education (Secondary) -.751 1.116 .453 .501 .472 .053 4.205
Parents Employment Status (unemploy) .725 1.256 .333 .564 2.065 .176 24.217
Parents Income (≤ 30,000) .049 1.075 .002 .964 1.050 .128 8.625
Low Fruit Consumed (< 3x) .696 .901 .597 .440 2.006 .343 11.741
Low Vegetable Consumed (< 3x) -2.936 .981 8.959 .003 .053 .008 .363

Normal

Intercept 3.712 1.308 8.055 .005
Gender (Female) -.748 .822 .827 .363 .473 .095 2.372
Age Group [Primary (6 - 11)] -.573 .829 .478 .489 .564 .111 2.861
Parents Education (None/Primary) .280 1.001 .078 .780 1.323 .186 9.402
Parents Education (Secondary) .851 .972 .766 .381 2.343 .348 15.754
Parents Employment Status (unemploy) -.512 1.174 .190 .663 .599 .060 5.982
Parents Income (≤ 30,000) .004 .953 .000 .996 1.004 .155 6.499
Low Fruit Consumed (< 3x) .605 .778 .604 .437 1.831 .398 8.414
Low Vegetable Consumed (< 3x) -1.478 .863 2.932 .087 .228 .042 1.238

Reference Category: BMI (severe), Gender (male), Age Group [Secondary (12 - 17)], Parents Educational status (Tertiary), Parents Employment status (Employed), Parents Income (> 50,000), Adequate Fruit
Consumed (> 3x), Adequate Vegetable Consumed (> 3x)

DISCUSSION
This research assessed the nutritional state and underlying factors in
primary and secondary students across Delta State, Nigeria.
Findings showed that although the majority of respondents had

normal nutritional status, thinness, stunting, underweight, and
overweight remain important public health concerns. The prevalence
of thinness observed in our survey (14.9%) implies that
approximately one out of every seven school-age children in the
study area suffers from undernutrition. This prevalence is
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comparable to the 15.7% recorded in the pediatric population

attending schools in Ebonyi State, southeastern Nigeria10 and is
similar to findings reported in rural communities of southeastern

Nigeria by Ayogu et al.11 However, the prevalence is lower than the
20–30% reported among school children in some northern Nigerian

communities.23 The differences may be attributable to variations in
socioeconomic status, dietary practices, food security, and
geographical disparities.

The study found that 7.0% of the participants were stunted, which is
lower than the national prevalence estimates among Nigerian

children reported by the NDHS.8 The lower prevalence may suggest
some improvements in nutritional awareness and access to
healthcare services in the study area. Nevertheless, stunting
remains a concern because it reflects chronic poor nutrition. This
condition is linked to delayed brain development, lower academic

success, and reduced earning potential in adulthood.4 Similar
prevalence rates had been documented in poor resource countries

among school-age children24

The study discovery of 5.0% participants with overweight supports
emerging evidence of nutritional health transition in poor resource
countries, where undernutrition and overnutrition coexist. Similar
prevalence rates were documented among pupils across Ghana and

Ethiopia.25 However, the prevalence is lower than reports from
urbanized areas of South Africa and developed countries, where

childhood overweight and obesity exceed 15%.1 This study
demonstrates double burden of malnourishment, evidenced in both
low body weight (thinness) and excessive weight coexistence in the
population, phenomenon increasingly reported in many developing

countries undergoing rapid urbanization and dietary transition.2

There was a statistically significant correlation between gender and
nutrition, as males showed a markedly higher rate of thinness than
females. Furthermore, multinomial logistic regression analysis
showed that female respondents were approximately 85% less likely
to be thin compared with males. This agrees with previous studies
from Ethiopia and northern Nigeria that reported higher levels of

undernutrition among boys than girls.25,26 The higher prevalence of
thinness among males may be due to increased energy expenditure,
differences in growth patterns, and behavioural factors that
predispose boys to greater nutritional demands.

Vegetable consumption was significantly associated with nutritional
status. Children with adequate vegetable intake demonstrated better
nutritional outcomes than those with low intake. Vegetables provide
essential micronutrients like vitamins A, C, E, folate, along with

minerals necessary for growth, immunity, and cellular function.1

Several studies have reported that inadequate intake of fruits and
vegetables puts school-age children at a higher danger of suffering

from undernutrition and essential vitamin or mineral shortages.6,12

This finding underscores the importance of promoting dietary
diversity and increasing vegetable intake among school-age
children.

Contrary to expectations, parental educational status, parental
employment status, monthly income, and fruit consumption did not
significantly associate with nutritional status. Corresponding results

have been documented by Ayogu et al.,11 who found that
socioeconomic indicators were not independently linked with
nutritional outcomes following adjustment for other variables. The
lack of significant associations may suggest that nutritional status in
this population is influenced by other unmeasured factors such as

household food allocation patterns, dietary quality, nutritional
knowledge, and recurrent childhood illnesses.

The insights from this research have significant impacts for shaping
health policy. Firstly, the relatively high proportion of thinness
indicates the need for routine nutritional screening and monitoring of
school-age children. Secondly, the coexistence of undernutrition and
overweight emphasizes the necessity for policies that will
simultaneously address both types of nutritional abnormality. Thirdly,
school-based nutrition programmes and health education
interventions that promote healthy dietary practices and adequate
daily intake of fruits and vegetables should be strengthened.

Furthermore, the findings support the implementation of
comprehensive school health programmes, including periodic
anthropometric assessment, nutrition counselling, and school
feeding initiatives. Such interventions have the capacity to enhance
nutritional outcomes, educational attainment, along with future
productivity of children.

This research adds to the sparse data regarding the nutritional status
of children attending primary and secondary school across Delta
State, and provides baseline information for policymakers and public
health practitioners. However, because this study used a cross-
sectional design, we cannot determine cause and effect. In addition,
behavioural as well as clinical elements like physical exercise,
recurrent infections, and micronutrient profile were not evaluated.
Future longitudinal studies incorporating dietary diversity indices,
physical activity, and biochemical assessments are therefore
recommended.

LIMITATIONS OF STUDY
This study has some limitations. The relatively small sample size and
the inclusion of only one primary and one secondary schools from
each senatorial district (three primary and three secondary schools
in total) may limit the representativeness of the findings and reduce
their generalizability to all school-age children in Delta State. In
addition, although nutritional status was assessed using WHO-
recommended anthropometric indicators, including BMI-for-age,
height-for-age, and weight-for-age, other important dimensions of
malnutrition, such as dietary diversity (apart from fruits and
vegetables), micronutrient status (e.g., iron, vitamin A, zinc, and
iodine), biochemical indices, body composition, household food
security, and clinical assessment of nutritional deficiencies, were not
evaluated. Future studies should include these complementary
measures and larger, more representative samples to provide a
more comprehensive assessment of malnutrition among school-age
children in Delta State.

CONCLUSION
The majority of school-age children in Delta State had normal
nutritional status; however, thinness, stunting, and underweight
remain important public health concerns. Gender and vegetable
consumption were significantly associated with nutritional
status, and female gender emerged as an independent
protective factor against thinness. Sociodemographic and
socioeconomic characteristics such as parental educational
status, parental employment status, monthly income, and fruit
consumption were not significantly associated with nutritional
status. There is a need for school-based nutrition interventions,
health education programmes, and policies aimed at improving
dietary practices among school-age children.
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Economic Burden AND Patterns of
Noncommunicable Diseases in Rural
Nigeria: A Cross-Sectional Study
in Esan Central LGA, Edo State
Nosa Akpede1, Mojeed Olaitan Rafiu2, Kingsley Osuji3, Francis Osemhoahu Erah1, Musa Abdullahi Muhammed1, Enahoro Prince1, Ojeh-
Oziegbe Oseyomon4, George Obozokhale Akpede5

ABSTRACT
Background:

Noncommunicable diseases (NCDs) are a growing global health crisis, accounting for nearly three-quarters of all deaths worldwide. In Nigeria,
the burden of hypertension, diabetes, and other chronic conditions is rising rapidly, exacerbated by limited health insurance coverage,
fragmented healthcare infrastructure, and high out-of-pocket costs. This study assessed the economic burden and healthcare utilisation
patterns related to NCDs in a rural Nigerian setting.
Methods:

A descriptive cross-sectional study was conducted among 206 adults in Esan Central LGA, Edo State. Multistage sampling was used to select
participants. Data on sociodemographics, NCD diagnoses, and direct healthcare costs were collected via structured questionnaires. Out-of-
pocket expenses for consultations, medications, investigations, transportation, and hospital admissions were documented. Associations
between age and NCD prevalence were tested using chi-square analysis.
Results:

Nearly one-third of respondents reported an NCD diagnosis, with hypertension and diabetes being the most prevalent. Age was significantly
associated with a higher incidence of NCDs. Affected individuals faced multiple financial burdens across care categories, with medications and
hospital admissions being the most expensive. Over 75% relied on personal funds for treatment, with minimal support from insurance or family.
Conclusion:

The study highlights the cumulative economic strain of NCD management in resource-limited settings, emphasising the urgent need for
financial protection mechanisms. Policies expanding insurance coverage, subsidising essential care, and decentralising NCD services to
primary care levels are crucial to reduce this burden and improve health equity in Nigeria.

Chronic disease management Economic burden Healthcare costs Nigeria Noncommunicable diseases
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Noncommunicable diseases have emerged as one of the most
pressing global health challenges of our time, accounting for an
estimated 43 million deaths annually, approximately 75% of all

mortality worldwide, according to World Health Organisation data.1

The cardiovascular disease epidemic alone claims 17.9 million lives
each year, with hypertension affecting about 1.28 billion adults
globally, including over 550 million people who remain unaware of

their condition.2 This silent pandemic disproportionately burdens low-
and middle-income countries, where health systems already strained
by infectious diseases must now contend with the rising tide of

chronic conditions.1 Across Africa, noncommunicable diseases
contribute to approximately 2.1 million deaths annually (37% of total
mortality), with projections suggesting this figure will surpass
communicable diseases by 2030.3,4 The continent's 257 million
hypertensive patients face particularly acute challenges, including
limited healthcare infrastructure and medication shortages, with
barely 5% to 10% of hypertensive individuals achieving blood

pressure control.5,6

Nigeria, Africa's most populous nation with over 218 million people,
mirrors this troubling trajectory. Recent epidemiological studies
indicate that 30% of Nigerian adults - approximately 65.4 million
people - live with hypertension, while diabetes prevalence has risen
sharply to affect between 3-7% of the population (7-15 million

individuals).7,8 The economic consequences are severe, with many
households spending over 30% of their income on chronic disease
management, often resorting to catastrophic health expenditures that
push families into poverty, further compounded by Nigeria's
fragmented health system, where less than 5% of the population
(about 11 million people) has meaningful health insurance coverage

and essential medicines remain out of reach for most citizens.9,10

The growing crisis demands urgent attention as the human and
economic costs mount, and the convergence of communicable and
noncommunicable diseases threatens to overwhelm the nation's
healthcare infrastructure unless immediate, coordinated action is
taken to strengthen prevention, diagnosis and treatment capabilities
at all levels of care.

This study aims to comprehensively assess the economic burden
and healthcare utilisation patterns of noncommunicable diseases in
Nigeria, with a particular focus on the management of hypertension
and diabetes. By analysing treatment costs, access barriers, and
socioeconomic impacts at both household and health system levels,
we seek to identify key gaps in service delivery and financing
mechanisms. Our findings will provide critical evidence to inform
policy decisions aimed at strengthening primary care capacity,
expanding financial protection schemes, and developing targeted
interventions to reduce the growing burden of NCDs in resource-
limited settings.

Materials and Methods
Study Area
This study was conducted in Esan Central Local Government Area
(ECLGA) of Edo State, Nigeria, which has a population of 105,313

and comprises 10 political wards. The area hosts various health
facilities, including the Irrua Specialist Teaching Hospital and multiple
primary health centres. The study took place over five months, from
October 2023 to February 2024.

Study Population
The study population included adults aged 18 years and above who
had resided in ECLGA for at least one year and had accessed
healthcare services at least once. Individuals who declined
participation, were under 18, or were not residents were excluded.

Sampling Technique
A descriptive cross-sectional study design was adopted. A multistage
sampling technique was used. Two wards (Otoruwo II and Ugbegun)
were selected by simple random sampling. From each ward, one
community and two quarters were randomly chosen. Cluster
sampling was then used to select households. The sample size of
206 was determined using the Leslie Kish formula, based on a
hypertension prevalence of 14.2%, with a 10% adjustment for non-
response.

Data Collection and Analysis
Data were collected using a pretested, structured, interviewer-
administered questionnaire divided into four sections:
sociodemographics, awareness of non-communicable diseases
(NCDs), direct healthcare costs, and cost patterns. The researcher
and a trained assistant collected data. Entries were managed and
analysed using SPSS version 20. Descriptive statistics (frequencies,
percentages) were used to summarise variables. Associations
between variables were tested at a 5% significance level. Out-of-
pocket expenses were defined as direct payments for consultations,
medications, investigations, and transportation.

Ethical Consideration
Ethical approval was obtained from the Irrua Specialist Teaching
Hospital Ethics Committee. Participation was voluntary, and informed
consent was obtained after explaining the study’s purpose, risks, and
benefits. Anonymity was maintained by coding responses to prevent
identification. Institutional approval was also granted by the
Department of Community Medicine, Ambrose Alli University,
Ekpoma.

RESULTS
Sociodemographic Characteristics of Respondents (Table 1)
The majority of respondents were younger than 40 years (132;
64.1%), while only 6 (2.9%) were aged 65 years or older. Females
accounted for 118 (57.3%) of the participants, slightly exceeding the
number of males. Most respondents were married (129; 62.6%), and
a vast majority identified as Christians (179; 86.9%).

Regarding education, secondary schooling was the most commonly
attained level (100; 48.5%), while 65 (31.6%) had no formal
education. Monthly income was below ₦30,000 for over half the
participants, with 45 (21.8%) earning less than ₦10,000. The
predominant household size was 1–4 members (116; 56.3%), with
only 9.7% living in households of more than 8 members.
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Table 1: Sociodemographic Characteristics of Respondents.
Variable Frequency (n=206) Percentage (%)

Age Group (years)
< 40 132 64.1
40–64 68 33.0
≥ 65 6 2.9

Sex
Male 88 42.7
Female 118 57.3

Marital Status
Single 49 23.8
Married 129 62.6
Divorced 26 12.6
Widowed 2 1.0

Religion
Christianity 179 86.9
Islam 19 9.2
Others 8 3.9

Level of Education
No formal education 65 31.6
Primary 16 7.8
Secondary 100 48.5
Tertiary 25 12.1

Monthly Income (₦)
< 10,000 45 21.8
10,001–30,000 78 37.9
30,001–50,000 31 15.0
> 50,000 31 15.0

Household Size
1–4 116 56.3
5–8 70 34.0
>8 20 9.7

Diagnosis of Non-Communicable Diseases Among Respondents
(Figure 1)
Among the respondents, hypertension was the most commonly
reported condition, with 29 (14.1%) individuals confirming a
diagnosis. Diabetes mellitus followed closely, affecting 27 (13.1%) of

participants, while arthritis was reported by 26 (12.6%). Fewer cases
were noted for asthma (12; 5.8%) and cancer (7; 3.4%).

Mental health and neurological conditions were far less prevalent:
only 3 respondents each (1.5%) reported being diagnosed with
depression or osteoporosis, and single cases were recorded for
epilepsy (0.5%), Alzheimer’s disease (0.5%), and schizophrenia
(0.5%).

Figure 1: Diagnoses of non-communicable diseases among respondents

Pattern of Direct Costs Among Respondents with Non-
Communicable Diseases (Table 2)
Out of 206 respondents, 61 (29.6%) reported being diagnosed with a
non-communicable disease. Among these, the majority spent less
than ₦10,000 ($13) on consultation (46; 75.4%), while hospital
admission costs were more varied, with 24 (39.3%) spending

between ₦10,000 and ₦19,999 ($13 - $26), and 19 (31.2%) paying
between ₦20,000 and ₦29,999 ($26 - $39).

Over half of the participants (32; 52.4%) spent less than ₦10,000
($13) on laboratory investigations, though a similar portion (41.0%)
fell into the ₦10,000–₦19,999 ($13 - $26) range. For medication, 25
(41.0%) reported costs between ₦10,000 and ₦19,999 ($13 - $26),
while another 17 (27.9%) spent between ₦20,000 and ₦29,999 ($26
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- $39). Transportation costs were low for most respondents, with 44
(72.1%) spending under ₦10,000 ($13).

In terms of financing, 60 (77.9%) of the individuals with NCDs paid
for their care out-of-pocket. Only a small fraction received financial
support from family (15; 19.5%) or relatives (2; 2.6%), suggesting a
significant economic burden borne by affected individuals.

Table 2: Pattern of Direct Costs Among Respondents with Non-Communicable Diseases
Variable Frequency (n = 61) Percentage (%)

Diagnosed with NCD (n=206)
Yes 61 29.6
No 145 70.4

Consultation Cost (₦)
< 10,000 ($13) 46 75.4
10,000–19,999 ($13 – $26) 13 21.4
20,000–29,999 ($26 - $39) 1 1.6
≥ 30,000 ($39) 1 1.6

Hospital Admission (₦)
< 10,000 ($13) 18 29.5
10,000–19,999 ($13 - $26) 24 39.3
20,000–29,999 ($26 - $39) 19 31.2
≥ 30,000 ($39) 0 0.0

Laboratory Investigation (₦)
< 10,000 ($13) 32 52.4
10,000–19,999 ($13 - $26) 25 41.0
20,000–29,999 ($26 -$39) 2 3.3
≥ 30,000 ($39) 2 3.3

Medication (₦)
< 10,000 ($13) 16 26.2
10,000–19,999 ($13 - $26) 25 41.0
20,000–29,999 ($26 - $39) 17 27.9
≥ 30,000 ($39) 3 4.9

Transportation (₦)
< 10,000 ($13) 44 72.1
10,000–19,999 ($13 - $26) 12 19.7
20,000–29,999 ($26 - $39) 4 6.6
≥ 30,000 ($39) 1 1.6

Source of financing
Self 60 77.9
Family 15 19.5
Relatives 2 2.6

Association Between Age Group and Non-Communicable
Diseases Among Respondents (Table 3)
There was a statistically significant association between age group
and diabetes mellitus (χ² = 41.896; p < 0.001), with prevalence
highest among those aged 40–64 years (37.3%). Hypertension also
increased with age and showed a significant association (χ² =

16.144; p < 0.001), affecting 29.9% of those aged 40–64 years and
28.6% of those ≥65 years.

For asthma, although prevalence was slightly higher among older
respondents, the association with age was not statistically significant
(χ² = 4.711; p = 0.095). Conversely, arthritis showed a strong age-
related trend, with 31.3% of respondents aged 40–64 years affected,
and a significant association observed (χ² = 25.364; p < 0.001).

Table 3: Association Between Age Group and Selected NCDs Among Respondents (n = 206).
Disease Age (years) Yes (%) No (%)
Diabetes Mellitus < 40 4 (3.0%) 128 (97.0%)

40–64 25 (37.3%) 42 (62.7%)
≥ 65 2 (28.6%) 5 (71.4%)

χ² = 41.896; df = 2 p < 0.001*
Hypertension < 40 11 (8.3%) 121 (91.7%)

40–64 20 (29.9%) 47 (70.1%)
≥ 65 2 (28.6%) 5 (71.4%)

χ² = 16.144; df = 2 p < 0.001*
Asthma < 40 7 (5.3%) 125 (94.7%)

40–64 9 (13.4%) 58 (86.6%)
≥ 65 0 (0.0%) 7 (100.0%)

χ² = 4.711; df = 2 p = 0.095
Arthritis < 40 7 (5.3%) 125 (94.7%)

40–64 21 (31.3%) 46 (68.7%)
≥ 65 2 (28.6%) 5 (71.4%)

χ² = 25.364; df = 2 p < 0.001*

DISCUSSION
Nearly one in three respondents reported a confirmed diagnosis of
an NCD, with hypertension and diabetes being the most common.
This trend mirrors national patterns, where hypertension affects
approximately 38% of adults and diabetes prevalence continues to

rise.11,12 A similar burden has been reported in other low- and
middle-income countries (LMICs), including a recent study in Ghana,

which found NCD prevalence rates exceeding 25% among adults.13

The prevalence of diabetes mellitus and hypertension was highest in
the middle age group in this study. This may reflect the growing
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adoption of Westernised diets and sedentary lifestyles, combined

with inadequate preventive healthcare systems.11,12 This trajectory,
if unaddressed, could lead to a sustained rise in NCD-related
morbidity and healthcare expenditure.

Our observation in this study reflected that age was a significant
determinant of disease distribution in this population, with
respondents aged 40 and above bearing the greatest burden of
diabetes, hypertension, and arthritis. This age-dependent pattern is
consistent with findings from studies in Kenya and India, where older

adults were disproportionately affected by NCDs.14,15 One possible
explanation is the cumulative exposure to predisposing factors such
as poor dietary habits, physical inactivity, and untreated elevated
blood pressure over time. However, the higher prevalence of NCDs
in the middle-aged group in our study and earlier studies suggests
that predisposing factors may be taking hold earlier in life, possibly
due to changing social and environmental determinants.
Predisposing factors to NCDs are usually already established for
some years before the clinical occurrence of NCDs. This observation
makes it necessary to integrate routine screening for NCDs into
primary care, particularly for adults well before the age of 40 years,
to facilitate early diagnosis and intervention.

The financial toll of NCD care was evident in the multiple categories
of out-of-pocket spending reported by affected individuals.
Respondents consistently paid for consultation fees, medications,
diagnostic investigations, transportation, and, in some cases,
hospital admissions, each contributing cumulatively to a significant
economic strain. Particularly concerning is the disproportionately
high cost of medications and hospital admissions, with many
respondents spending over ₦20,000 ($26) per service. When
combined with other routine expenses such as transportation and
laboratory testing, the total cost of managing a chronic condition
becomes unsustainable for low-income households. This layered
pattern of expenditure accentuates the absence of financial
protection mechanisms and highlights the vulnerability of patients
who must navigate an underfunded health system while
simultaneously shouldering the burden of lifelong treatment.
Comprehensive reforms aimed at reducing or subsidising these
cumulative costs, through expanded insurance coverage, community
drug schemes, and investment in local diagnostic capacity, are
critical to improving NCD outcomes and preventing catastrophic
health expenditure.

The heavy reliance on personal funds to finance healthcare, reported
by over three-quarters of respondents with NCDs, further illustrates

the absence of institutional safety nets. This is consistent with
findings from other Nigerian studies where over 90% of patients paid

for healthcare out-of-pocket.10,16 The near-complete absence of
formal health insurance in this cohort is alarming and reflects the
broader national reality, where less than 5% of the population is
enrolled in any health insurance scheme. The public health
implications of such an arrangement are profound: individuals with
chronic illnesses may delay or abandon care altogether due to cost,
leading to avoidable complications, hospitalisations, and loss of
productivity. Policy reforms are urgently needed to improve
enrollment in the National Health Insurance Scheme (NHIS), expand
benefit packages to cover NCDs, and subsidise essential medicines
for chronic diseases.

Transportation costs were an overlooked but significant component
of total healthcare expenditure, with most respondents spending out-
of-pocket for travel to health facilities. In rural areas like Esan
Central, where primary healthcare infrastructure is limited, patients
often travel long distances to obtain care. This barrier has been
documented in other sub-Saharan African contexts, where
transportation costs are a key determinant of healthcare-seeking

behaviour.17,18 The cumulative cost of accessing decentralised
services, especially for conditions requiring regular follow-up such as
diabetes and hypertension, may discourage adherence to treatment
regimens. There is therefore a critical need to strengthen community-
level care through mobile outreach clinics and decentralisation of
essential NCD services to primary health centres.

Limitations of this study include recall bias, which may have
influenced responses, especially regarding healthcare expenditures.
To reduce this, questions were restricted to events occurring within
the past 6 to 24 months. Additionally, self-reported data may have
introduced subjective errors.

Conclusion
This study underscores the urgent need for a systems-based
response to the growing burden of non-communicable diseases
in Nigeria. Beyond individual healthcare costs, the wider
societal impacts, such as loss of productivity and increased
health system strain, demand coordinated, multisectoral action.
Strengthening early detection, reducing out-of-pocket treatment
costs, and expanding access through universal health coverage
are critical steps. Without sustained investment in NCD
prevention and care, communities like Esan Central risk
remaining locked in cycles of illness and economic hardship.
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KNOWLEDGE, AWARENESS, AND RISK
ASSESSMENT OF LASSA FEVER AMONG
RESIDENTS OF ESAN WEST LOCAL
GOVERNMENT AREA, EDO STATE, NIGERIA
Nosa Akpede1, Mojeed Olaitan Rafiu2, Kingsley Osuji3, Francis Osemhoahu Erah1, George Obozokhale Akpede4, Danny Akhere Asogun1

ABSTRACT
Background:

Lassa fever is endemic in Esan West Local Government Area (LGA), Edo State, Nigeria, yet community-level data on awareness, knowledge,
and behavioural risk remain scarce. This study assessed the awareness, knowledge, and risk level of Lassa fever among residents of Esan
West LGA and identified their sociodemographic determinants.
Materials and Methods:

A descriptive cross-sectional study was conducted among 300 residents selected across all 10 wards of Esan West LGA between July and
December 2013. Multi-stage sampling was employed. Knowledge was assessed using a 28-item scale and graded as good (≥75%), fair (50–
74%), or poor (<50%). Risk level was assessed using a 20-item scale and graded as high (>75%), moderate (50–74%), or low (<50%). Chi-
square test was used to evaluate associations between outcomes and sociodemographic characteristics at a significance level of 0.05. SPSS
version 25 was used to analyse all data.
Results:

The mean age of respondents was 43.6 ± 21.6 years. Awareness of Lassa fever was recorded in 44.0% of respondents, with the ISTH
Outreach Team and electronic media as the leading information sources. Only 7.0% had good knowledge, while 33.7% had poor knowledge.
Educational level was the sole significant predictor of both awareness (χ² = 11.14, p = 0.011) and knowledge (χ² = 19.8, p = 0.011). High
behavioural risk was identified in 37.0% of respondents. Female gender, employment in skilled and unskilled occupations, community of
residence, and longer duration of stay were significant determinants of high risk (p < 0.05 to p < 0.001).
Conclusion:

Awareness and good knowledge of Lassa fever were low among residents of Esan West LGA. We recommend a shift from passive information
delivery to peer-driven, structural, and incentivised interventions that embed health education into daily survival and cultural routines.

Lassa fever awareness knowledge risk assessment
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Lassa fever is an acute viral haemorrhagic fever caused by the
Lassa virus, a member of the Arenaviridae family, first described in

1969 in Borno State, Nigeria.1 The disease accounts for an
estimated 300,000 to 500,000 cases and 5,000 to 10,000 deaths
annually across West Africa, with an at-risk population of
approximately 59 million people spanning Nigeria, Sierra Leone, and

Guinea.2,3 Nigeria bears a disproportionate share of this burden, and
Edo State consistently ranks among the most affected states in the
country, with Esan West Local Government Area (LGA) recognised

as one of its endemic zones.4,5

Transmission occurs primarily through contact with excretions of the
multimammate rat (Mastomys natalensis), the principal reservoir
host, and through direct contact of broken skin or mucous

membranes with infected blood or body fluids.6 Person-to-person
transmission, including nosocomial spread, has been well
documented, and control of the disease is compounded by the
diagnostic non-specificity of its early clinical presentation, the
absence of a licensed vaccine, and limitations in health worker

capacity at the primary care level.7,8 In the absence of effective
biomedical countermeasures, community-level knowledge of
transmission routes, recognition of risk behaviours, and adherence
to preventive practices remain the most accessible and actionable
targets for public health intervention.

Despite the endemicity of Lassa fever in Esan West LGA and its
surrounding communities, population-level data on awareness,
knowledge, and behavioural risk have remained limited. Available
evidence from comparable West African settings, including Sierra
Leone and Liberia, consistently reports low community awareness
and persistent high-risk behaviours, suggesting that disease

endemicity does not translate into adequate health literacy.9,10

Within Nigeria, studies among caregivers in Edo State have reported
moderate knowledge levels, but below what would be expected
given occupational exposure, raising further concern about the

adequacy of community-level understanding. 11,12

Understanding the specific gaps in awareness and knowledge, and
identifying the sociodemographic determinants of behavioural risk, is
essential for designing targeted and context-appropriate
interventions. This study therefore reports the awareness,
knowledge, and risk assessment findings among residents of Esan
West LGA to provide an empirical basis for community-directed
Lassa fever control efforts in this endemic area.

MATERIALS AND METHODS
Study area
Esan West Local Government Area (LGA) is located in Edo State,
Nigeria, with a projected population of 147,655 and administrative
headquarters at Ekpoma. The LGA is organised into 10 wards
spanning both semi-urban and rural communities. Environmental
conditions in the area, including mud housing construction, open-air
grain drying, and the practice of bush burning, are conducive to
commensal rodent activity and facilitate sustained contact between
residents and the Mastomys natalensis reservoir host. The Institute
of Viral and Emergent Pathogens Control and Research (IVEPCR),
located at the Irrua Specialist Teaching Hospital (ISTH) in the
adjoining Esan Central LGA, serves as the regional reference centre
for Lassa fever diagnosis and surveillance.

Study design and sampling technique
A descriptive cross-sectional study was conducted among residents
of Esan West LGA over a 6-month interval. Multi-stage sampling was
employed. In the first stage, the 10 wards of the LGA were

enumerated, and respondents were allocated proportionally across
all wards based on ward population size. In the second stage, where
a ward comprised more than one community, a single community
was selected by simple random sampling. In the third stage,
households within each selected community were identified using
the World Health Organisation Expanded Programme on
Immunisation (WHO EPI) cluster sampling method, and eligible
respondents were recruited from selected households.

Study population and selection criteria
The target population comprised permanent residents of Esan West
LGA. Individuals were eligible for inclusion if they were aged five
years or older, had resided in the LGA for at least six months
preceding the study, and provided written informed consent.
Individuals who were critically ill or unable to communicate were
excluded.

Sample size determination
The minimum sample size was calculated using the Fisher formula: n
= Z²pq/d², where Z = 1.96 (at 95% confidence), p = 0.21 (prior Lassa

fever seropositivity rate in the study area),13 q = 1 − p = 0.79, and d
= 0.05 (margin of error). This yielded a minimum of 255, which was
adjusted upward using a design effect correction to 280, and further
rounded to 300 to account for potential non-response.

Data collection and measurement
Data were collected using a structured interviewer-administered
questionnaire developed by the investigators. The instrument
captured sociodemographic characteristics, awareness of Lassa
fever, and sources of information. The questionnaire was pretested
among 50 residents of Etsako West LGA, a non-study area with
comparable characteristics, and necessary revisions were made
before deployment.

Data analysis
Data were entered and analysed using IBM SPSS Statistics version
25.0. Frequencies and percentages were computed for categorical
variables. Associations between sociodemographic characteristics
and the outcome variables of awareness, knowledge grade, and risk
level were assessed using the Pearson chi-square test at a
significance level of 0.05. Fisher's exact test was applied where any
expected cell frequency was less than five.

Ethical considerations
Ethical approval for this study was obtained from the Research
Ethics Committee of the Irrua Specialist Teaching Hospital. Written
informed consent was obtained from all adult participants before
enrolment. For participants below the age of 18 years, written
consent was obtained from a parent or legal guardian, with assent
obtained from the participant where applicable. Participation was
entirely voluntary, and confidentiality of all data was maintained
throughout.

RESULTS
Sociodemographic Characteristics of Respondents (Table 1,
Figure 1)
A total of 300 respondents participated. The mean age was 43.6 ±
21.6 years. The largest age group was 21 to 40 years (111, 37.0%),
followed by 41 to 60 years (79, 26.3%), over 60 years (69, 23.0%),
20 years and below (41, 13.7%). The sex distribution was nearly
equal: 153 females (51.0%) and 147 males (49.0%). Three-quarters
(75.7%) had at least a primary education, while 23.3% had no formal
education. Most respondents were Christian (97.7%), Esan (94.0%),
in unskilled occupations (66.7%), and married (64.0%). About three-
fifths (59.7%) were from Ekpoma communities. The mean (SD)
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duration of residence was 24.8 (2.6) years; 80.0% had been resident
for at least 6 years.

Table 1: Sociodemographic characteristics of respondents (N = 300)
Characteristic Frequency (N = 300) Percentage (%)

Age group (years)
≤20 41 13.7
21 to 40 111 37.0
41 to 60 79 26.3
>60 69 23.0

Sex
Male 147 49.0
Female 153 51.0

Educational status
None 70 23.3
Primary 90 30.0
Secondary 90 30.0
Tertiary 50 16.7

Occupation
Unemployed 48 16.0
Unskilled 200 66.7
Skilled 52 17.3

Religion
Christianity 293 97.7
Islam and African Traditional 7 2.3

Tribe
Esan 282 94.0
Other Edo 3 1.0
Deltan 3 1.0
Others 12 4.0

Marital status
Married 192 64.0
Single 95 31.7
Widowed, divorced or separated 13 4.3

Community
Ogua 20 6.7
Ujogba 15 5.0
Ukhun 20 6.7
Ebhuoakhua 65 21.7
Ihumudumu 32 10.7
Iruekpen 34 11.3
Ujoelen 48 16.0
Urohi 13 4.3
Ehianle 35 11.7
Illeh 18 6.0

Duration of stay (years)
1 to 5 60 20.0
6 to 10 122 40.7
More than 10 118 39.3

Figure 1. Map of Esan West LGA, Edo State
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Awareness of Lassa Fever and Sources of Information (Table 2,
Figure 2)
One hundred and thirty-two respondents (44.0%) were aware of
Lassa fever, while 168 (56.0%) were not. Among those aware, the
ISTH Outreach Team was the most common source (21.4%),
followed by radio (20.2%), television (19.6%), and other health
workers (14.9%). Print media was the least cited source (1.8%).

Other sources included schools (5.5%), friends (4.2%), hospitals
(3.6%), and churches (1.2%). Awareness was significantly
associated with educational level (χ² = 11.14, p = 0.011) and
occupation (χ² = 15.05, p = 0.001). No significant association was
found with age group (χ² = 0.01, p >0.999), sex (χ² = 2.07, p =
0.150), community type (χ² = 0.00, p >0.999), duration of stay (χ² =
5.85, p = 0.054), or marital status (χ² = 1.44, p = 0.487).

Table 2: Awareness of Lassa fever by sociodemographic characteristics of respondents
Variable Aware N (%) Not Aware N (%) Total p-value / χ²

Age group (years)
≤20 18 (43.9) 23 (56.1) 41
21 to 40 49 (44.1) 62 (55.9) 111
41 to 60 35 (44.3) 44 (55.7) 79
>60 30 (43.5) 39 (56.5) 69 >0.999 / 0.01

Sex
Male 58 (39.5) 89 (60.5) 147
Female 74 (48.4) 79 (51.6) 153 0.150 / 2.07

Educational level
None 22 (31.4) 48 (68.6) 70
Primary 36 (40.0) 54 (60.0) 90
Secondary 44 (48.9) 46 (51.1) 90
Tertiary 30 (60.0) 20 (40.0) 50 0.011* / 11.14

Occupation
Unemployed 12 (25.0) 36 (75.0) 48
Unskilled 87 (43.5) 113 (56.5) 200
Skilled 33 (63.5) 19 (36.5) 52 0.001** / 15.05

Community type
Semi-urban (Ekpoma) 79 (44.1) 100 (55.9) 179
Rural villages 53 (43.8) 68 (56.2) 121 >0.999 / 0.001

Duration of stay (years)
1 to 5 20 (33.3) 40 (66.7) 60
6 to 10 51 (41.8) 71 (58.2) 122
More than 10 61 (51.7) 57 (48.3) 118 0.054 / 5.85

Marital status
Married 89 (46.4) 103 (53.6) 192
Single 37 (38.9) 58 (61.1) 95
Widowed, divorced or separated 6 (46.2) 7 (53.8) 13 0.487 / 1.44

Percentages add across rows. * p < 0.05.

Figure 2. Sources of information on Lassa fever among aware respondents (n = 132, multiple responses allowed)

Knowledge of Lassa Fever (Table 3, Figure 3)
Overall, 21 respondents (7.0%) had good knowledge, 178 (59.3%)
had fair knowledge, and 101 (33.7%) had poor knowledge.
Educational level was the only significantly associated variable (χ² =
19.8, p = 0.011): the proportion with good knowledge rose from 4.2%
(no education) to 5.6% (primary), 8.9% (secondary), and 10.0%

(tertiary). The relationship of knowledge of Lassa fever with
occupation approached significance (χ² = 8.08, p = 0.080), with
skilled workers having the highest rate of good knowledge (15.4%).
Age group (χ² = 3.37, p = 0.762), sex (χ² = 2.23, p = 0.327), religion
(p = 0.893), marital status (p = 0.362), community (χ² = 9.26, p =
0.953), and duration of stay (χ² = 7.94, p = 0.094) were not
significantly associated.
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Table 3: Knowledge of Lassa fever by sociodemographic characteristics of respondents
Variable Poor N (%) Fair N (%) Good N (%) p-value / χ²

Age group (years)
≤20 14 (34.1) 23 (56.1) 4 (9.8)
21 to 40 41 (36.9) 61 (55.0) 9 (8.1)
41 to 60 25 (31.6) 51 (64.6) 3 (3.8)
>60 21 (30.4) 43 (62.3) 5 (7.2) 0.762 / 3.37

Sex
Female 46 (31.3) 93 (63.3) 8 (5.4)
Male 55 (36.4) 85 (56.3) 13 (8.6) 0.327 / 2.23

Educational level
None 24 (34.3) 43 (61.4) 3 (4.2)
Primary 37 (41.1) 48 (53.3) 5 (5.6)
Secondary 25 (27.8) 57 (63.3) 8 (8.9)
Tertiary 15 (30.0) 30 (60.0) 5 (10.0) 0.011* / 19.8

Occupation
Unemployed 16 (33.3) 28 (58.4) 4 (8.3)
Unskilled 31 (35.5) 120 (60.0) 9 (4.5)
Skilled 14 (26.9) 30 (57.7) 8 (15.4) 0.080 / 8.08

Religion
Christianity 99 (33.7) 174 (59.2) 21 (7.1)
Islam and African Traditional 2 (40.0) 4 (60.0) 0 0.893

Marital status
Married 65 (33.9) 117 (60.9) 10 (5.2)
Single 33 (34.7) 51 (53.7) 11 (11.6)
Widowed, divorced or separated 3 (23.1) 10 (76.9) 0 0.362

Community
Ogua 8 (40.0) 10 (50.0) 2 (10.0)
Ujogba 5 (33.3) 8 (53.3) 2 (13.3)
Ukhun 6 (30.0) 14 (70.0) 0
Ebhuoakhua 20 (30.8) 40 (61.5) 5 (7.7)
Ihumudumu 12 (37.5) 19 (59.4) 1 (3.1)
Iruekpen 11 (32.4) 20 (58.8) 3 (8.8)
Ujoelen 13 (27.1) 32 (66.7) 3 (6.3)
Urohi 6 (46.2) 7 (53.8) 0
Ehianle 13 (37.1) 18 (51.4) 4 (11.4)
Illeh 7 (38.9) 10 (55.6) 1 (5.6) 0.953 / 9.26

Duration of stay (years)
1 to 5 41 (68.3) 7 (11.7) 12 (20.0)
6 to 10 43 (35.2) 70 (57.4) 9 (7.4)
More than 10 17 (14.4) 94 (79.7) 7 (5.9) 0.094 / 7.94

Percentages add across rows. * p < 0.05.

Figure 3. Distribution of knowledge grade (left) and knowledge grade by educational level (right)

Risk Assessment of Lassa Fever (Table 4, Figure 4)
High risk was recorded in 111 respondents (37.0%), moderate risk in
77 (25.7%), and low risk in 112 (37.3%). Sex was significantly
associated (χ² = 7.67, p = 0.022): 44.4% of females were high risk
compared with 29.3% of males. Occupation was strongly significant

(χ² = 8.91, p < 0.001): high-risk classification was present in 46.2%
of skilled and 41.5% of unskilled workers versus only 8.3% of the
unemployed. Community of residence (χ² = 16.51, p < 0.001)
showed marked variation: Ukhun had the highest proportion of high-
risk respondents (65.0%) and Ogua the lowest (0.0%). Duration of
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residence was also significant (χ² = 65.65, p = 0.001): high-risk
proportions rose from 25.4% (less than 6 years) to 52.5% (6 to 10
years) and 46.7% (more than 10 years). Age group (χ² = 4.83, p =

0.565), educational level (χ² = 7.77, p = 0.256), religion (p = 0.420),
and marital status (p = 0.734) were not significantly associated.

Table 4: Risk level of Lassa fever by sociodemographic characteristics of respondents
Variable Low N (%) Moderate N (%) High N (%) p-value / χ²

Age group (years)
≤20 11 (26.8) 9 (22.0) 21 (51.2)
21 to 40 45 (40.5) 28 (25.2) 38 (34.2)
41 to 60 31 (39.2) 22 (27.8) 26 (32.9)
>60 25 (36.2) 18 (26.1) 26 (37.7) 0.565 / 4.83

Sex
Female 52 (34.0) 33 (21.6) 68 (44.4)
Male 60 (40.8) 44 (29.9) 43 (29.3) 0.022* / 7.67

Educational level
None 27 (38.6) 21 (30.0) 22 (31.4)
Primary 28 (31.1) 29 (32.2) 33 (36.7)
Secondary 35 (38.9) 16 (17.8) 39 (43.3)
Tertiary 22 (44.0) 11 (22.0) 17 (34.0) 0.256 / 7.77

Occupation
Unemployed 39 (81.3) 5 (10.4) 4 (8.3)
Unskilled 33 (16.5) 84 (42.0) 83 (41.5)
Skilled 23 (44.2) 5 (9.6) 24 (46.2) <0.001*** / 8.91

Religion
Christianity 110 (37.4) 77 (26.2) 107 (36.4)
Islam and African Traditional 2 (40.0) 0 4 (60.0) 0.420

Marital status
Married 74 (38.5) 52 (27.1) 66 (34.6)
Single 34 (35.8) 21 (22.1) 40 (42.1)
Widowed, divorced or separated 4 (30.8) 4 (30.8) 5 (38.5) 0.734

Community
Ogua 13 (65.0) 7 (35.0) 0 (0.0)
Ujogba 6 (40.0) 7 (46.7) 2 (13.3)
Ukhun 5 (25.0) 2 (10.0) 13 (65.0)
Ebhuoakhua 28 (43.1) 15 (23.1) 22 (33.8)
Ihumudumu 9 (28.1) 11 (34.4) 12 (37.5)
Iruekpen 13 (38.2) 12 (35.3) 9 (26.5)
Ujoelen 14 (29.2) 10 (20.8) 24 (50.0)
Urohi 8 (61.5) 0 (0.0) 5 (38.5)
Ehianle 8 (22.9) 13 (37.1) 14 (40.0)
Illeh 8 (44.4) 0 (0.0) 10 (55.6) <0.001*** / 16.51

Duration of stay (years)
1 to 5 59 (76.6) 32 (28.6) 31 (25.4)
6 to 10 12 (15.6) 54 (48.2) 70 (52.5)
More than 10 6 (7.8) 26 (23.2) 28 (46.7) 0.001** / 65.65

Percentages add across rows. * p < 0.05; ** p < 0.01; *** p < 0.001.

Figure 4. Risk level of Lassa fever by sex (left) and occupation (right) among respondents

Summary of Significant Associations (Table 5) Educational level and occupation were predictors of both awareness
and knowledge. Sex, occupation, community of residence, and
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duration of stay were the principal determinants of risk level.

Table 5: Summary of significant associations between sociodemographic characteristics and awareness, knowledge, and risk level
Outcome variable Predictor p-value Direction

Awareness Educational level 0.011* Higher education → more aware

Awareness Occupation 0.001** Skilled workers → more aware

Knowledge grade Educational level 0.011* Higher education → better knowledge

Knowledge grade Occupation 0.080 (trend) Skilled workers → better knowledge

Risk level Sex 0.022* Females → higher risk

Risk level Occupation <0.001*** Unskilled and skilled > unemployed

Risk level Community <0.001*** Ukhun highest (65.0% high risk)

Risk level Duration of stay 0.001** Longer residence → higher risk

* p < 0.05; ** p < 0.01; *** p < 0.001.

DISCUSSION
This study found low awareness (44.0%) and very low rates of good
knowledge (7.0%) of Lassa fever among residents of Esan West
LGA, alongside a substantial burden of high-risk behaviour (37.0%).
These findings are consistent with reports from Ondo state, Nigeria,

by Olowookere et al.14 and Tobin et al.15 in Edo state, confirming a
persistent gap between disease endemicity and community health
literacy in West Africa. Education was the sole significant predictor,
consistent with a similar study carried out by Saka et al.11 in Edo
state, where the tertiary level of education was significantly
associated with increased knowledge of Lassa fever. The non-
significant age group effect indicates knowledge does not
accumulate meaningfully with age, reinforcing the primacy of formal
education over lived experience. Specific deficits in knowledge of
person-to-person transmission and safe rat disposal represent
particularly dangerous gaps.

The ISTH Outreach Team and electronic media were dominant
awareness channels, but do not necessarily reflect their
effectiveness in low-literacy rural settings. Print media accounted for
only 1.8%, expected given 23.3% had no formal education. The
significant associations of awareness with education and occupation
confirm that information access is driven by literacy and occupational

proximity to formal communication.16,17 The near-significant trend
for duration of stay suggests incremental accumulation of awareness
with time in the community, though this did not translate into better
knowledge.

The gender disparity in risk reflects domestic roles in rural African
communities, bringing women into frequent contact with rodent-
contaminated surfaces.18 The unemployed had the lowest high-risk
rate (8.3%), while skilled workers had the highest (46.2%), partly
explained by employment in health facilities where nosocomial
transmission occurs. Marked spatial variation in risk reflects
heterogeneity in housing quality and sanitation. The progressive rise
in risk with duration of residence is consistent with cumulative

exposure and entrenchment of risk behaviours. Age group was not a
significant predictor of risk.

Limitations of this study include the cross-sectional design,
researcher-developed scoring tool, potential social desirability bias,
and data from 2013. Awareness estimates for collapsed age groups
were proportionally derived, as fine age-stratified awareness counts
were not provided in the original dataset.

CONCLUSION
Awareness and good knowledge of Lassa fever were low
among residents of Esan West LGA. Education was the primary
determinant of both awareness and knowledge, while sex,
occupation, community of residence, and duration of stay were
the principal predictors of risk level. We recommend a shift from
passive information delivery to peer-driven, structural, and
incentivised interventions that embed health education into daily
survival and cultural routines. This may include: Market-day
“Clean and Earn” Competitions. This leverages intense peer
pressure and commercial pride, turning market leaders into
enforcement figures. Another approach is the “True Story”
Cinema & Comedy Caravan. Gathering for free nighttime
screening creates a communal event. Hearing direct
testimonies from neighbours strips away the myth that the
disease is spiritual or fake. Other recommended approaches
are: Religious “Scripture and Health” Integration, Primary
School “Child-to-Parent” Knowledge Pipelines, and Point-of-
Sale (POS) and Mill dissemination of infographics on Lassa
fever transmission.
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INTRODUCTION
Preauricular sinus (PAS) is an interesting congenital anomaly of the preauricular soft tissue that Carl Friedrich von Heusinger first described.1,2

It is a common abnormality of the head and neck region that usually occurs at the anterior margin of the ascending limb of the helix of the

external ear.1

The most accepted theory suggests that PAS arises when there is an incomplete or defective fusion of the six auditory hillocks of His, which are

responsible for the embryogenesis of the auricle.3,4 The sinus is typically located anterior to the helix or near the tragus, reflecting its embryonic

origin.1,5 A less accepted hypothesis suggests that PAS develops during the embryonic stage from an isolated ectodermal folding.1,6

Genetically, preauricular sinus is inherited in an incomplete autosomal dominant pattern, with a reduced penetrance pattern and variable power

of expression commonly seen in bilateral cases.1

The prevalence of PAS varies significantly across different ethnic and geographical populations of the world, with higher rates reported among
certain African and Asian populations.2,4,7 The reported prevalence varies between 0.1 – 0.9% in USA and England, 1.6 – 6% in Asia, and 3 –

10 % in African regions.8

It is more often unilateral, while bilateral forms usually occur as an inherited disorder, and their association with deafness and as part of

syndromic disorders has been reported.1,9 The presence of a PAS should prompt further evaluation to rule out renal or auditory abnormalities.9
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A
ABSTRACT

preauricular sinus is a congenital anomaly that occurs at the anterior margin of the ascending limb of the helix of the external ear. Its
prevalence varies significantly across different ethnic and geographical populations worldwide. This study aimed to determine its
prevalence among Annang and Ibibio patients attending an ENT outpatient clinic in Southern Nigeria.

It is a cross-sectional observational study, involving a systematic observation and assessment of patients attending the ENT outpatient clinic of
the University of Uyo Teaching Hospital, Akwa Ibom State.

Three hundred and two subjects with a mean age of 25.2 years were recruited in this study, out of which 35.4% [107/302] were of the Annang
tribe and 64.6% [195/302] were of the Ibibio tribe. The M:F ratio of respondents was 1:1.5. A prevalence of 17.6% [53/302] was noted. The
Annang subjects had the highest prevalence rate of 19.6% [21/107], while the Ibibios had 16.4% [32/195]. Only 24% [72/302] of the participants
had heard of PAS prior to the survey, while 25% [18/72] of those affected sought medical attention. Health education to improve public
awareness of the condition is advocated.
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It is a congenital malformation that may go unnoticed in many
individuals, but warrants medical attention when symptoms arise.
The most common complications associated with PAS is infection,
which can lead to recurrent abscess formation or persistent sinus
drainage, often requiring both medical and surgical interventions.9

Despite numerous studies conducted globally, there is no data
specifically addressing the prevalence and awareness of
preauricular sinus amongst the Annang and Ibibio populations of
Southern Nigeria. The Annang and Ibibios are the two major closely
related ethnic groups in Akwa Ibom state, that share deep cultural,
ancestral and linguistic ties. While PAS is a relatively common
congenital anomaly, much of its research has focused on Asian and

Western populations.10 This study, therefore, aims to determine the
prevalence of preauricular sinus amongst the Annang and Ibibio
patients attending an ENT outpatient clinic in Southern Nigeria.

METHODOLOGY
This is a cross-sectional study that involved the systematic
observation and assessment of patients attending the ENT
outpatient clinic of the University of Uyo Teaching Hospital from
January to March 2026. Only persons aged 10 years and above who
were monoethnic natives of the Annang or Ibibio ethnic groups of
Southern Nigeria were recruited for the study. Congenital anomalies
such as microtia and anotia were excluded from the study. Informed
consent was obtained from all eligible patients who presented to the
clinic. A thorough head and neck examination was conducted to
identify the presence of any PAS, and data were collected using an
interviewer-administered questionnaire. Data collected included age,

sex, tribe, knowledge of PAS, and educational status. All data were
coded and analyzed using IBM SPSS Statistics version 27.0, with
descriptive and inferential statistical methods employed. The level of
statistical significance was set at p < 0.05. Results were presented
using frequency tables and charts where applicable.

Figure 1: Diagram showing a preauricular sinus.

RESULTS
Three hundred and two subjects with a mean age of 25.2 years were
recruited in this study, out of which 35.4% [107/302] were of the
Annang tribe and 64.6% [195/302] were of the Ibibio tribe. The M:F
ratio of respondents was 1:1.5.

Table 1: Demographic characteristics of the study population.
Variable Category Frequency (n) Percentage (%)

Age Group (years) 10 – 20 61 20.2

21 – 30 103 34.1

31 – 40 86 28.5

41 – 50 32 10.6

51 – 60 16 5.3

> 61 4 1.3

Subjects by Ethnic Group Annang 107 35.4

Ibibio 195 64.6

Sex Female 181 59.9

Male 121 40.1

Educational qualification No formal education 2 0.7

Primary 37 12.3

Secondary 112 37.1

Tertiary 151 50.0

Fifty-three of the 302 participants in this study had PAS (M:F ratio of
1:1.3), demonstrating an overall prevalence of 17.6%. Seven
(13.2%) were bilateral, and 46 (86.8%) were unilateral (25 right-
sided, 21 left-sided).

The prevalence of PAS among the Annangs was 19.6% [21/107],
and 16.4% [32/195] for the Ibibios with no statistically significant
ethnic variation (p = 0.558).

Figure 2: Laterality patterns of PAS in the Annangs and Ibibios

A positive family history of PAS was defined as the presence of a
PAS in a first-degree relative. Of the 53 respondents identified with
PAS, 22 (41.5%) had a positive family history. All 7 (100.0%)
respondents with bilateral PAS and 15 (32.6%) of those with
unilateral PAS had a positive family history. There was no statistically
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significant association between bilaterality of PAS and positive family
history (p = 0.592).

Figure 3: Knowledge of PAS among the study population.

Only 60% [32/53] of respondents with PAS were aware of having the
condition before the survey, with 15.1% [8/53] having experienced
symptoms related to PAS, and sought medical attention. The
symptoms occurred more in those with bilateral PAS 62.5% [5/8].
None of the subjects with PAS had other auricular defects,
dysmorphic facial features, or any other sinuses or fistulas in the
head and neck region.

Figure 4: Symptomatology of PAS

DISCUSSION
The present study represents the first investigation of PAS in these
ethnic groups. Although the prevalence rate observed in our study
was higher, it remains consistent with the broader finding that PAS is

more common among African populations.8,11. Previous Nigerian
studies, predominantly conducted in the South-West and
encompassing all age groups, reported slightly lower prevalence

rates than ours.2,6,12 Like many of those South-western studies, our
work was hospital-based, with the observed inter-study differences
possibly reflecting genetic or environmental
predispositions.2,13Notably, the Annang ethnic group exhibited the
highest prevalence in our study. While global prevalence rates of
PAS appear to vary considerably, most published studies have
examined ethnically homogenous samples and have not specifically
explored differences between ethnic groups co-habiting the same

geographic area. 14,15

The literature presents conflicting evidence regarding sex

predisposition to the development of PAS.2,4 While some studies
have reported an equal distribution between sexes, others have

observed a male predominance.6,14,16 In contrast, our study
identified a female preponderance, corroborating findings from other

reports.12,17

PAS may occur sporadically or be inherited; bilateral lesions are

more frequently associated with a hereditary pattern.3 In the present
cohort, no statistically significant association was observed between
a positive family history and the development of PAS. However, this
negative finding should be interpreted with considerable caution,
given the limited number of affected individuals identified.
Accordingly, these data do not preclude a heritable component, as
has been substantiated in prior otolaryngology and genetic literature.
Our study failed to demonstrate an association between positive
family history and bilateral PAS. Nevertheless, given the small
number of affected persons, this finding is inconclusive and does not

exclude a potential genetic link.18,19 In addition, environmental

causes have been suggested in the aetiopathogenesis of PAS.5 A
prior report from Israel has suggested that PAS may function as an
epidemiological marker of teratogenic exposure, with its decreasing

incidence reflective of reduced environmental teratogens.20

Extending this reasoning to our setting, the petrochemical
byproducts associated with crude and gas exploration in the Annang
and Ibibio territories could represent a relevant teratogenic exposure.
This offers a plausible, albeit speculative, explanation for the
relatively high PAS prevalence seen in our study.

Concerning laterality, right-sided PAS was more prevalent than left-
sided PAS in our study, a finding consistent with previous

reports.6,13,19 However, a left-sided predominance has also been
documented in other series.2,14 These discrepancies may simply
reflect random variation or underlying environmental influences

Another notable finding was the low level of PAS awareness among
our cohort. Only 24% [72/302] of the participants had heard of PAS
prior to the survey, and merely 25% [18/72] of those affected sought
medical attention. This aligns with the observations of Alshehri and
Hadi, who attributed the under recognition of minor congenital ear

anomalies to inadequate public health education.21 In the literature,
17% - 47% of individuals with PAS are reported to be symptomatic,

which is consistent with our data.22 These findings suggest that PAS
is frequently overlooked unless it becomes symptomatic.
Consequently, there is a pressing need to incorporate congenital
anomaly screening into routine general health checkups. Among
those who did present for care, the commonly reported symptoms -
otalgia, inflammation, sinus discharge, abscess, and headaches –

were comparable to those reported elsewhere. 2,22

CONCLUSION
This study revealed a statistically non-significant differential
prevalence of PAS between Annang and Ibibio patients
attending an ENT outpatient clinic. There was no association
between a positive family history of PAS and bilaterality of the
condition. We advocate for enhanced health education to
improve public awareness of the clinical characteristics of PAS.
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Introduction
Heart failure (HF) is a global pandemic with a particularly devastating impact in sub-Saharan Africa (SSA), where it affects a younger population

and is driven by a unique mix of aetiologies, including hypertensive heart disease, cardiomyopathies, and rheumatic heart disease. 1, 2

Accurate diagnosis is the critical first step in effective management. However, the clinical diagnosis of HF can be challenging, as its signs and

symptoms are non-specific and can be mimicked by other conditions such as obesity, chronic lung disease, and renal failure.3
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ABSTRACT
Background:

N-terminal pro-B-type Natriuretic Peptide (NT-proBNP) is a cornerstone in the diagnostic algorithm for heart failure (HF). However, its behaviour
across different HF phenotypes, particularly in sub-Saharan African (SSA) populations where patient characteristics and HF aetiologies differ, is
not well described. This study evaluated the utility of NT-proBNP in diagnosing HF phenotypes in a Nigerian cohort using the 2016 European
Society of Cardiology (ESC) criteria.
Methods:

In a prospective observational study, 130 adults with HF were classified into HF with reduced ejection fraction (HFrEF, LVEF<40%), mid-range
EF (HFmrEF, LVEF 40-49%), and preserved EF (HFpEF, LVEF≥50%) based on comprehensive assessment including echocardiography and
clinical evaluation. Plasma NT-proBNP was measured using a high-sensitivity ELISA. The Kruskal-Wallis test was used to compare NT-proBNP
levels across phenotypes. Diagnostic performance was assessed by the proportion of patients meeting the ESC NT-proBNP threshold (>125
pg/mL for ambulatory and >300 pg/mL for hospitalized patients).
Results:

The median NT-proBNP level for the entire cohort was 3800.0 pg/mL (IQR: 2900.0-4500.0). All 130 patients (100%) had NT-proBNP levels
above the ESC diagnostic thresholds. There was no significant difference in median NT-proBNP levels between the three phenotypes (HFrEF:
3900.0 pg/mL [IQR: 3075-4600], HFmrEF: 3700.0 pg/mL [IQR: 2275-3700], HFpEF: 3850.0 pg/mL [IQR: 2700-4325]; p=0.461). The biomarker
was equally elevated in both inpatient and outpatient settings.
Conclusion:

NT-proBNP is a highly sensitive biomarker for confirming the diagnosis of HF in this SSA population, with 100% of patients exceeding the
recommended ESC cut-offs. Contrary to findings from other regions, NT-proBNP levels were uniformly and markedly elevated across all HF
phenotypes, showing no discriminatory value between HFrEF, HFmrEF, and HFpEF. This suggests that while NT-proBNP is indispensable for
ruling out HF in this setting, its level cannot be used to infer the underlying phenotype.
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The incorporation of natriuretic peptides (NPs), B-type natriuretic
peptide (BNP) and its N-terminal pro-hormone (NT-proBNP), into
diagnostic guidelines has been a major advance in the management

of HF.4 These peptides are released primarily from the cardiac
ventricles in response to volume expansion and pressure overload,

making them sensitive biomarkers of myocardial wall stress.5 The
2016 guidelines of the European Society of Cardiology (ESC)
mandate elevated levels of NPs as a necessary criterion for the
diagnosis of HF, especially for the challenging entity of heart failure

with preserved ejection fraction (HFpEF).6 The recommended
diagnostic thresholds are NT-proBNP >125 pg/mL for ambulatory

patients and >300 pg/mL for those who are hospitalized.6

While the diagnostic utility of NPs is well-established in high-income
countries, their performance characteristics can be influenced by
age, renal function, body mass index (BMI), and the aetiology of

HF.7,8 In SSA, where the HF profile is distinct, data on NT-proBNP
are scarce. Patients present at a younger age, and comorbidities like
obesity and renal disease may have differing prevalences and

impacts.9 Furthermore, studies from other regions typically show a
gradient of NP levels, with the highest concentrations in HF with
reduced ejection fraction (HFrEF) and lower, though still elevated,

levels in HFpEF.10.11This is pathophysiologically plausible because
HFrEF, characterized by dilated ventricles, generates greater wall
stress than the thick-walled, small-cavity ventricles often seen in

HFpEF.12

It remains unclear whether this NP gradient between phenotypes
holds true in SSA populations. A previous study from Nigeria
reported significantly elevated BNP levels in HF patients compared
to controls but did not perform a detailed cross-phenotype
analysis.13 Understanding the behaviour of NT-proBNP across the
spectrum of HF in SSA is crucial for validating current international
guidelines in this context and for informing local diagnostic
pathways.

Therefore, this study aimed to evaluate the utility of NT-proBNP in
the diagnosis of HF phenotypes in a prospective cohort of Nigerian
patients, specifically assessing its sensitivity in confirming HF
diagnosis according to ESC criteria and its ability to discriminate
between HFrEF, HFmrEF, and HFpEF.

Methods
Study Design and Population
This was a prospective observational study conducted at the Aminu
Kano Teaching Hospital (AKTH), Kano, Nigeria, between October
2019 and May 2020. The study enrolled 130 consecutive adult
patients (age ≥18 years) with a clinical diagnosis of HF. Patients
were recruited from the emergency department, cardiology clinic,
and general medical wards. Exclusion criteria included inability to
provide informed consent, age <18 years, and poor
echocardiographic windows.

The study was approved by the AKTH Health Research Ethics
Committee, and all participants provided written informed consent.

Diagnostic Criteria and Patient Classification
The diagnosis and classification of HF were strictly based on the

2016 ESC guidelines.6

HF Diagnosis: Required the presence of typical symptoms (e.g.,
breathlessness, orthopnoea, fatigue) and/or signs (e.g., elevated
jugular venous pressure, pulmonary crackles, peripheral oedema)
caused by a structural or functional cardiac abnormality.

Phenotype Classification: Patients were classified into three
groups based on left ventricular ejection fraction (LVEF) measured
by echocardiography:
HFrEF: LVEF <40%
HFmrEF: LVEF 40-49%
HFpEF: LVEF ≥50%
Additional Criteria for HFpEF and HFmrEF: For a diagnosis of
HFpEF or HFmrEF, in addition to symptoms/signs and the
respective LVEF, an elevated NT-proBNP level was required
alongside objective evidence of other cardiac structural or
functional alterations. This evidence included at least one of the
following:
Left atrial volume index (LAVI) >34 mL/m²
Left ventricular mass index (LVMI) ≥115 g/m² for males or ≥95
g/m² for females
E/e' ratio ≥13
Average e' (septal and lateral) <9 cm/s

Clinical and Echocardiographic Assessment
All patients underwent a detailed clinical evaluation, including history,
physical examination, and assessment of NYHA functional class.
Echocardiography was performed by a trained investigator under the
supervision of a consultant cardiologist using a Sonoscape SSI 8000

ultrasound system, according to contemporary guidelines.14

Standard 2D, M-mode, and Doppler measurements were obtained.
LVEF was calculated using the Teichholz method. Diastolic function
was assessed using pulsed-wave Doppler of the mitral inflow and
tissue Doppler imaging of the mitral annulus.

Blood Sample Collection and NT-proBNP Measurement
Venous blood samples were collected from each participant after an
8-12 hour overnight fast at the time of recruitment. Samples were
drawn into gel separator tubes under aseptic conditions. The
samples were allowed to clot and then centrifuged at 2000-3000 rpm
for 20 minutes to separate the serum. The serum was aliquoted and
stored at -20°C until analysis.

Serum NT-proBNP levels were quantitatively measured using a high-
sensitivity competitive Enzyme-Linked Immunosorbent Assay
(ELISA) kit (E1239Hu, Bioassay Technology Laboratory). The assay
procedure followed the manufacturer's instructions. In brief, the
assay uses a monoclonal antibody coated onto a microtitre plate.
NT-proBNP in the sample competes with an NT-proBNP-horseradish
peroxidase (HRP) conjugate for binding sites. After incubation and
washing, a substrate solution is added, and the colour developed is
inversely proportional to the concentration of NT-proBNP in the
sample. The reaction was stopped, and the absorbance was read at
450 nm using a BIORAD microplate reader (model PR 3100 TSC). A
calibration curve was constructed from calibrators of known
concentration, and the NT-proBNP concentration of the samples was
deduced from this curve. All samples were run in duplicate.

The intra-assay coefficient of variation (CV) was <8%, and the inter-
assay CV was <10%. The assay has a detection limit of 4.12 ng/L
and is linear up to 1900 ng/L.

Statistical Analysis
Data were analysed using SPSS version 21 (IBM Corp., Armonk,
NY). Continuous variables were tested for normality using the
Shapiro-Wilk test. Normally distributed data were presented as mean
± standard deviation (SD), and non-normally distributed data
(including NT-proBNP) were presented as median with interquartile
range (IQR). Categorical variables were expressed as frequencies
and percentages. The Kruskal-Wallis test was used to compare NT-
proBNP levels across the three HF phenotypes (HFrEF, HFmrEF,
HFpEF). The Mann-Whitney U test was used to compare NT-proBNP
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levels between inpatients and outpatients. A two-sided p-value of
<0.05 was considered statistically significant. The diagnostic
sensitivity of NT-proBNP was calculated as the proportion of patients
with NT-proBNP levels above the ESC-recommended cut-offs.

Results
Baseline Characteristics of the Study Cohort
A total of 130 patients was included in the final analysis. The
baseline demographic, clinical, and echocardiographic
characteristics of the cohort, stratified by HF phenotype, are
presented in Table 1. The mean age of the participants was 49.8 ±
18.1 years, with 76 (58.5%) being female. Patients with HFpEF were
older than those with HFrEF (mean age 54.5 vs. 46.8 years, p=0.070

for trend, with 41.2% of HFpEF patients ≥65 years vs. 19.2% of
HFrEF, p=0.032).

The most common aetiology of HF in the entire cohort was
hypertensive heart disease (50.0%), followed by peripartum
cardiomyopathy (19.2%) and ischaemic heart disease (11.5%). As
expected, echocardiographic parameters differed significantly
between groups. LV end-diastolic dimension was largest in HFrEF
and smallest in HFpEF (67.4 mm vs. 51.3 mm, p<0.001).
Conversely, parameters indicative of diastolic dysfunction, such as
E/A ratio and deceleration time, showed a pattern consistent with
more advanced diastolic impairment in HFrEF (higher E/A, shorter
DT) but confirmed the presence of diastolic dysfunction in all groups.

Table 1: Baseline Characteristics of the Study Population Stratified by Heart Failure Phenotype
Characteristic All Patients (N=130) HFrEF (n=78) HFmrEF (n=18) HFpEF (n=34) P-value

Demographics
Age (years), mean ± SD 49.8 ± 18.1 46.8 ± 17.0 53.7 ± 16.2 54.5 ± 19.5 0.070
Female, n (%) 76 (58.5) 48 (61.5) 9 (50.0) 19 (55.9) 0.629

Clinical
NYHA Class III/IV, n (%) 117 (90.0) 75 (96.2) 17 (94.4) 25 (73.5) 0.001
Systolic BP (mmHg), mean ± SD 117 ± 27 113 ± 25 129 ± 27 120 ± 29 0.070
Body Mass Index (kg/m²), mean ± SD 25.1 ± 7.2 24.8 ± 7.4 24.1 ± 4.8 26.2 ± 7.9 0.535

Key Aetiologies, n (%)
Hypertensive Heart Disease 65 (50.0) 32 (41.0) 13 (72.2) 20 (58.8) -
Peripartum Cardiomyopathy 25 (19.2) 24 (30.8) 1 (5.6) 0 (0.0) -
Ischaemic Heart Disease 15 (11.5) 10 (12.8) 3 (16.7) 2 (5.9) -
Rheumatic Heart Disease 10(7.7) 2(2.6) 1(5.6) 7(20.6)
DCM 10(7.7) 10(12.8) 0 0
Cor Pulmonale 2(1.5) 0 0 2(5.9)
Pericardial disease 2(1.5) 0 0 2(5.9)
RCM 1(0.8) 0 0 1(2.9)

Echocardiography
LVEF (%), mean ± SD 38.3 ± 16.9 26.5 ± 6.4 44.2 ± 2.9 62.2 ± 8.6 <0.001
LVEDD (mm), mean ± SD 62.2 ± 12.2 67.4 ± 10.4 60.0 ± 5.6 51.3 ± 11.2 <0.001
E/A ratio, median (IQR) 2.1 (0.63-2.60) 2.4 (1.7-3.0) 1.28 (0.60-2.14) 0.74 (0.47-2.20) <0.001
E/e' ratio, median (IQR) 11 (8-15) 11 (9-15) 13 (8.8-17.3) 10.5 (7.8-17.8) 0.694
Deceleration Time (ms), mean ± SD 141.1 ± 52.2 117.2 ± 41.0 167.7 ± 46.6 181.7 ± 46.6 <0.001

Comorbidities, n (%)
Hypertension 77 (59.2) 41 (52.6) 14 (77.8) 22 (64.7) 0.110
Diabetes Mellitus 20 (15.4) 6 (7.7) 6 (33.3) 8 (23.5) 0.008
Atrial Fibrillation/Flutter 17 (13.1) 7 (9.0) 2 (11.1) 8 (23.5) 0.120
Chronic Kidney Disease* 35 (26.9) 13 (16.7) 10 (55.6) 12 (35.3) 0.002
Anaemia† 65 (50.0) 43 (55.1) 6 (33.3) 16 (47.1) 0.230
* Defined as eGFR <60 ml/min/1.73m²; †Defined as PCV <39% (men) and <36% (women). NYHA: New York Heart Association; BP: Blood Pressure; LVEF: Left Ventricular Ejection Fraction;
LVEDD: Left Ventricular End-Diastolic Dimension; IQR: Interquartile Range.

NT-proBNP Levels and Diagnostic Sensitivity
The median NT-proBNP level for the entire cohort was 3800.0 pg/mL
(IQR: 2900.0 - 4500.0 pg/mL). A critical finding was that all 130
patients (100%) had NT-proBNP levels that exceeded the 2016 ESC
diagnostic thresholds for HF (i.e., >125 pg/mL for ambulatory and
>300 pg/mL for hospitalized patients). This 100% sensitivity held true
for both hospitalized and ambulatory patients. The median NT-
proBNP among the 64 inpatients was 3800.0 pg/mL (IQR: 2800-
4600) and among the 66 outpatients was 3950.0 pg/mL (IQR: 2900-
4475), with no significant difference between these groups
(p=0.822).

NT-proBNP Levels Across Heart Failure Phenotypes
The distribution of NT-proBNP levels across the three HF
phenotypes is shown in table 2. There was no statistically significant
difference in median NT-proBNP levels between patients with HFrEF,
HFmrEF, and HFpEF (p=0.461).

HFrEF: 3900.0 pg/mL (IQR: 3075-4600)
HFmrEF: 3700.0 pg/mL (IQR: 2275-3700)
HFpEF: 3850.0 pg/mL (IQR: 2700-4325)

The overlap in NT-proBNP values between the groups was
substantial, as illustrated by the wide and overlapping IQRs.

Table 2: NT-proBNP Levels by Heart Failure Phenotype and Patient Status
Group n Median NT-proBNP (pg/mL) IQR P-value
Overall 130 3800.0 2900.0 - 4500.0 -
By Phenotype 0.461
HFrEF 78 3900.0 3075 - 4600
HFmrEF 18 3700.0 2275 - 3700
HFpEF 34 3850.0 2700 - 4325
By Patient Status 0.822
Inpatient 64 3800.0 2800 - 4600
Outpatient 66 3950.0 2900 - 4475
IQR: Interquartile Range.
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Discussion
This study provides an analysis of NT-proBNP utility in a prospective,
well-characterized SSA HF cohort diagnosed using contemporary
ESC criteria. The two principal findings are: first, NT-proBNP
demonstrated 100% sensitivity for confirming the diagnosis of HF,
with every single patient exceeding the recommended ESC cut-off
values. Second, and more notably, there was no significant gradient
in NT-proBNP levels across the HF phenotypic spectrum, with
HFpEF patients displaying similarly markedly elevated levels as
those with HFrEF. These findings partially aligns with and extends
observations from a previous Nigerian study by Karaye et al., which
reported elevated BNP in HF patients but did not perform a formal

statistical comparison across EF-based phenotypes.13

The exceptional sensitivity of NT-proBNP in this cohort is striking.
International guidelines, while affirming the high diagnostic accuracy

of NPs, do not claim 100% sensitivity.6,15 Studies like the PRIDE
study found that using an NT-proBNP cut-off of 450 pg/mL for
patients aged <50 years and 900 pg/mL for those ≥50 years had a

sensitivity of 90% for diagnosing acute HF.16 However, the cut off
used in our patients is lower following the recommended ESC

guidelines.6The universal elevation in our patients suggests a
population presenting with a high degree of myocardial stress and
clinical severity. This is corroborated by the fact that 90% of our
patients were in NYHA functional class III or IV, indicating advanced
symptomatic status. The median NT-proBNP level of 3800 pg/mL in
our study is substantially higher than levels reported in Western HF

registries and clinical trials for both HFrEF and HFpEF.17,18It also
appears higher than median levels described in some broader

African studies like the INTER-CHF study.9 This likely reflects late
presentation and diagnosis in our setting, where patients often
endure symptoms for prolonged periods before accessing tertiary
care. The lack of a significant difference between inpatients and
outpatients further suggests that even those managed ambulatorily
in this context have severe, decompensated disease.

The absence of a significant difference in NT-proBNP levels between
HFrEF, HFmrEF, and HFpEF is a key finding that contrasts with the
established literature. Numerous studies have consistently shown

that NP levels are higher in HFrEF than in HFpEF.10,11,19 The
proposed mechanism is that the dilated, thin-walled ventricle in
HFrEF experiences greater wall stress according to the Law of
Laplace, providing a stronger stimulus for NP secretion than the

thick-walled, small-cavity ventricle typical of HFpEF.12 Our results
challenge the universal applicability of this pathophysiological model
in this SSA population.

Several factors may explain this discrepancy. First, the overwhelming
burden of comorbidities in our cohort, particularly hypertension, may
be a major driver of NP release irrespective of LVEF. Chronic
pressure overload leads to left ventricular hypertrophy and fibrosis,

which are potent stimuli for NP synthesis.20 In our study,
hypertension was highly prevalent across all phenotypes (52.6% in
HFrEF to 77.8% in HFmrEF). The sustained high-pressure load in a
hypertrophied heart, even with preserved EF, could generate
sufficient wall stress to produce NT-proBNP levels comparable to
those seen in systolic failure.

Second, the  aetiological profile  is different. The high prevalence of
peripartum cardiomyopathy (PPCM) in our HFrEF group (30.8%) is
distinctive. PPCM is an acute or subacute form of HF, and the
intense inflammatory and cytotoxic myocardial injury involved may
lead to a different pattern of biomarker release compared to chronic

ischaemic or idiopathic dilated cardiomyopathy [21]. Furthermore,
the significant burden of rheumatic heart disease (RHD) in the
HFpEF group (20.6%), where pressure or volume overload from
regurgitant or stenotic lesions directly increases atrial and ventricular
strain, potently stimulating NP secretion. 22

Third, the  role of renal function  must be considered. Renal
impairment reduces the clearance of NT-proBNP, leading to its
accumulation [7]. In our cohort, chronic kidney disease (eGFR <60
ml/min/1.73m²) was present in 26.9% of patients and was most
prevalent in the HFmrEF group (55.6%). This could have contributed
to the elevated levels across the board and potentially minimized
inter-phenotype differences.

Fourth, the  relative lack of obesity  in our cohort may be a factor.
Obesity is known to suppress NP levels, a phenomenon often
attributed to increased NP clearance receptors in adipose tissue or

reduced synthesis. 8,23 The mean BMI in our cohort was 25.1 kg/m²,
with only 18.5% being obese (BMI ≥30 kg/m²). This is lower than the
prevalence of obesity in many Western HFpEF cohorts, where it

often exceeds 50%.24 The absence of this suppressing effect in our
population may allow the "true" myocardial wall stress to be more
fully reflected in the circulating NT-proBNP levels, unmasking the
severe pathophysiological burden even in HFpEF.

Implications for Clinical Practice
and Laboratory Medicine
From a diagnostic perspective, our findings robustly validate the use
of NT-proBNP as a rule-out  test in this population. A normal NT-
proBNP level in a patient with suspected HF would make the
diagnosis highly unlikely. However, the lack of discriminatory power
between phenotypes means that clinicians cannot use the absolute
NT-proBNP value to infer whether a patient has reduced or
preserved EF. This places greater emphasis on the necessity of
echocardiography for phenotyping all HF patients in SSA, as
treatment strategies differ significantly. For the clinical laboratory, this
study confirms the reliability and high clinical sensitivity of the NT-
proBNP ELISA assay in a real-world SSA setting.

Study Limitations
This study has limitations. It is a single-centre study, which may
affect generalizability, though it provides a detailed view from a major
referral centre. We did not have a control group of asymptomatic
individuals to define a true reference range or calculate specificity.
The study was not powered to examine the complex multivariate
relationships between NT-proBNP, phenotypes, and comorbidities
like renal function in depth
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Conclusion
In this SSA HF cohort, NT-proBNP proved to be an
exceptionally sensitive biomarker for confirming the diagnosis of
heart failure, with 100% of patients exceeding the ESC-
recommended diagnostic thresholds. This underscores its
critical value in the diagnostic algorithm. However, unlike in
many other populations, NT-proBNP levels were uniformly and
markedly elevated across all HF phenotypes, showing no
significant gradient from HFrEF to HFpEF. This suggests that
the pathophysiology driving NP release in this population may
be different, potentially related to a high burden of hypertensive
heart disease, unique aetiologies, and late presentation.
Consequently, while NT-proBNP is indispensable for diagnosing
HF, it cannot be used to distinguish between phenotypic
subtypes in this context, mandating universal access to
echocardiography for appropriate management.
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