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Abstract

Background: Children are the bedrock of society, and their health and devel-
opment are therefore essential in the determination of the health trend of the
future population. A child is defined by the WHO as a human between the
developmental period of infancy and puberty. Anthropometry is a noninva-
sive method of determining nutritional status of children and infants. Weight
and height are a function of growth and point towards the development of the
child. They suggest underlying health conditions as well predictive value for
the overall health status of a community. Disorders of nutrition pose a public
health concern in both the developing as well as the Western nations. AIM:
This study was aimed at assessing the nutritional status of children aged 0 - 15
using the anthropometric measurements, weight and height in the Kagoro
community of Kaura Local Government Area, Southern Kaduna State. Meth-
odology: A cross-sectional descriptive study design was used. Questionnaires
were administered for this study, and the anthropometric parameters Weight
for age (WAZ), Height for age (HAZ), Weight for height (WHZ) of children
aged 0 - 15 years in the community were obtained. Household selection was
done by multi-stage sampling. Data were collected and analyzed using the Sta-
tistical Package for the Social Sciences (SPSS) version 27 and presented in ta-
bles. Result: The study found that the prevalence of underweight was 187
(27.7%), while 366 (54.2%) were normal weight for age, and 122 (18.1%) were
overweight. The prevalence of stunting was 240 (35.6%), and 435 (64.4%) were
of normal height for age. Summarily, the prevalence of wasting was 196
(29.0%). 78 (11.6%) were severely wasted, 51 (7.6%) were moderately wasted,
67 (9.9%) were mildly wasted, and 479 (71.0%) had normal weight for height.
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Conclusion: The study reveals a high prevalence of child undernutrition in
Kagoro, with wasting (29.0%), stunting (35.6%), and underweight (27.7%)
presenting significant public health concerns. These findings underscore an
urgent need for targeted community-level nutritional interventions, enhanced
maternal-child health services, and sustainable food security initiatives in the
Kaura Local Government Area.
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1. Background

Children are the bedrock of society, and their health and development are there-
fore essential to determine the health trend of the future population. Anthropom-
etry is a noninvasive method of determining nutritional status of children and
infants. Weight and height are a function of growth and point towards the devel-
opment of the child. They suggest underlying health conditions as well as predic-
tive value for the overall health status of a community [1]-[3].

Disorders of nutrition pose public health concern in both the developing as
well as the western nations. Malnutrition refers to an imbalance in caloric re-
quirements versus the intake required for daily energy expenditure. Thus, mal-
nutrition poses a threat, not only to the physical aspects of the child’s health,
but the overall well-being including the mental and emotional state of the child
(2] [3].

Malnutrition accounts for about 54% of childhood mortality on the global scale
in a study carried out by the WHO. In developing countries, 52% of school age
children are stunted, and up to 62% of them are underweight [1] [3] [4]. The eti-
ology of malnutrition in a rural community such as the Kagoro is multifactorial,
some salient contributions may include the rise in insurgency over the past years,
the economic recession leading to devaluation of the naira, increase in cost of liv-
ing, lack of policies protecting the agricultural sector, inevitably leading to a mac-
ronutrient scarcity. Individual factors would include the high prevalence of child
labor, illness, psychosocial deprivation, social inequality, poor hygiene predispos-
ing to infections, as well as illiteracy and unemployment of caretakers [5]. On the
global scale, food insecurity can arise from wars, epidemics, droughts, and floods

resulting from climate change [5] [6].

2. Problem Statement

To assess the nutritional status of children between the ages 0 - 15 in the Kagoro
community, using the anthropometric parameters weight and height. A child is
defined by the WHO as a human between the developmental period of infancy
and puberty [1] [2] [4]. The age group 0 - 15 years is a vulnerable population
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where children in this age group are predisposed to malnutrition because they
have an increasing need for quality nutrition to meet the demands of the growing
body and are prone to deficiencies [1] [5] [6]. Early detection and treatment are
paramount to achieving healthy growth and development of the children [1] [3]
(4] [7].

Based on a study conducted in Nigeria by UNICEF, 25 million Nigerians are at
high risk of food insecurity, an increase from the projected 17million from a pre-
vious study. It is projected that about 17% of those at risk will be from the north-
eastern states due to the persistent violence, banditry and kidnapping in these
states. Six (6) million children under 5 years suffer from food insecurity in Borno,

Adamawa, Zamfara, Katsina, Yobe and Sokoto states [6] [8].

3. Justification

The assessment of anthropometric characteristics of children aged 0 - 15 years in
Kagoro is pivotal for implementing targeted health interventions. A precise an-
thropometric data will aid in identifications of specific health needs, nutritional
deficiencies and growth patterns [9] [10]. Children at risk can be identified and
timely interventions offered to prevent long-term complications. Kagoro may
have a unique socio-cultural and environmental factor which may influence the
health condition of children within the community.

Comparing the weight of children with their appropriate weight for age is key
in identifying malnutrition. This comparison allows for early interventions, and
provides a monitoring system which can aid in the prevention of stunting. It may
give an insight on the nutritional status of children within the community [1] [3]
(4] [11] [12].

Comparison between the height of children and the age-appropriate standard
is essential for early detection of growth defects, and contributes to a nutritional
assessment. An integrated evaluation of children’s health and well-being can be
assessed by comparing the height with the appropriate height for age, short stat-
ure or excessive height may indicate an underlying health challenge [10] [12]
[13].

Comparing the height and weight of children of different sexes but the same
age group allows for a comprehensive understanding of growth disparities [14]
[15]. It may indicate a gender specific health challenge [13] [15] [16]. Socio-cul-
tural factors may influence the developmental pattern of both sexes differently
and this comparison will help with understanding how these factors affect the de-
velopment [17] [18].

4. Research Questions

What are the anthropometric characteristics of children aged 0 - 15 years in Ka-
goro, and how do these vary across different age groups? How does the actual
weight of children compare to their age-appropriate standards? How does the ac-

tual height of children compare to the appropriate age standards? How do the
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height and weight of children vary between sexes of the same age group?

The study specifically sets out to assess the anthropometric characteristics of
children aged 0 - 15 years in Kagoro, to compare the weight of the children to
their appropriate weight for age and to compare the height of the children to their
appropriate height for age.

5. Methodology
5.1. Study Area

The study was conducted in the Fada and Agban communities of Kagoro,
Kaura Local government area of Kaduna State. Kagoro is a mid-size town in
the region of Kaduna, North-West Nigeria with a population of approximately
77,000 people. Its geographical coordinates are 9°36’0” North, 8°23’0” East. Ka-
duna’s capital Kaduna (Kaduna) is approximately 146 km/91 mi away from
Kagoro. It contains six wards namely Mallagum, Kpak, Fada, Agban, and Ka-
darko [9] [10].

5.2. Sociocultural and Economic Information

The community’s residents are a homogenous group, although other ethnic groups
from Nigeria have settled amongst them. They are part of the larger Atyap Ethno-
Linguistic Cluster, with Aegworok being its dominant ethnic group and other eth-
nic groups like Bajju, Hausa, Fulani, Yoruba, Igbo, and a variety of others scat-
tered throughout. There, Christianity is the most common religion practiced by
the locals, followed by Islam and a small number of African traditional religions
[9] [10].

The majority of the population work as farmers, producing a range of crops
such as guinea corn, millet, maize, yams, cocoa yams, potatoes, and cassava. Fruits
like bananas, mangoes, and oranges are in abundant supply. It is home to Kagoro
hills, a tourist favorite and a Water Board intake that supplies clean water for the
community’s consumption. The renowned ECWA School of Seminary and
ECWA College of Health Technology are located there, along with primary and
secondary-level educational institutions. Among its health institutions are the
ECWA Comprehensive Health Centre and various PHC facilities and private hos-
pitals and clinics.

5.3. Study Population

The Study population consists of children under the age of 15 in Agban and Fada

community, Kagoro chiefdom, Kaura LGA, Southern Kaduna, Kaduna state.

Chiefdom Ward No. of Settlement Household
Fada 4 762
Kagoro
Agban 3 273
Total 1035
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Inclusion Criteria: Those eligible for the study are the members of Kagoro
community from the age of 0 to 15 years and currently resident there.

Exclusion Criteria: Households that didn’t give their consent. Households with
children not currently resident within the community. Anyone not within the age
range of 0 to 15 years.

Study Design: This was a household-level, community-based, descriptive,
cross-sectional study.

Study Duration: This study was conducted over a 3-month interval. Data col-
lection was carried out over one month, analysis was completed over one month
period, and final write up was done over one month.

Scope of Study: This study was focused on anthropometric characteristics of
children from 0 - 15 years of age in the Agban and Fada communities in Kagoro,
Kaura, Kaduna South, Nigeria.

Sample Size Determination: The Minimum sample size for the study was cal-
culated using the Cochrane formula, with a minimum sample size of 675.

Sample Technique:

A multi-stage sampling process was employed.

Stage 1: This stage involved the determination of the number of wards in Ka-
goro community (6 in number), from which two wards were selected using Sim-
ple random sampling (SRS) by balloting from these 6 settlements from Fada
Cikin Geri, Aga-Fwat and Tuyit, Angwan Atuyong, Angwan Puis and Agwan
Gada.

Stage 2: From the settlement list of each ward, all settlements were used.

Stage 3: The number of households enumerated (and numbered). Simple Ran-

dom Sampling (balloting) was used to select the households.

5.4. Data Management

5.4.1. Data Collection Technique

The method for data collection is primary data collection. A Pretested Inter-
viewer-administered structured household-level questionnaire was used. The
questionnaire contains 4 sections; however, anthropometric parameters of chil-
dren aged 0 - 15 years in the community were administered for this study. Data
collection was carried out by research assistants who were medical students who
were trained using an interviewer-administered questionnaire prior to the real ex-
ercise. Each questionnaire was checked for completeness before leaving the field
on each day of data collection.

The quantitative data collection was using a pre-tested interviewer-adminis-
tered structured questionnaire to the parents, guardians or caregivers of the chil-
dren.

Anthropometric measurements of the preschool age children were taken on
site. Weight in kilograms, height in meters, and mid-upper arm circumference in
centimeters were taken with a calibrated medical-grade scale, measuring tape/sta-

diometer, and Shakur tape, respectively [11] [18]-[21]. Weight was captured using
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a high-precision, medical-grade digital floor scale (UNICEF Electronic Uniscale
or equivalent) possessing a 150 kg maximum capacity and a 0.1 kg graduation
sensitivity [20] [21].

During weight taking, each subject was asked to stand without any heavy
clothing, relaxed with arms at the sides, feet positioned close together, and
weight evenly distributed across feet. Weight was measured using a weighing
scale.

Height was measured by a measuring tape stadiometer without shoes and socks,
while the feet were placed together with heels, back of the heels, buttocks, and
shoulder blades touching the back plate/stick, and the head was positioned in the
Frankfurt horizontal plane [22] [23].

5.4.2. Data Analysis
Data was collected, cleaned, and analyzed using statistical computer software, Sta-
tistical Package for social sciences (SSPS) version 27. Frequency tables and charts

were generated to explain the study findings.

5.4.3. Ethical Consideration

The study did involve invasion of the human body and thus will not cause unto-
ward physical harm to the participants. Ethical clearance was obtained from Bing-
ham University Teaching Hospital Ethical Committee (BHUTHREC) for the
study and permission was gotten from the Kaura LGA office and chief of Ka-
goro/traditional counsel. Household level permission from respective household
heads.

There was participant’s Consent and Information on the first page of the sur-
vey questionnaire that outlined the information on the research and solicitation
of the participant’s consent. Each participant was required to voluntarily affirm
his/her consent and willingness to participate in the study, with the assurance
of confidentiality and the right to opt out of the process without any repercus-
sions.

Upon agreeing to participate in the study, the questionnaire was administered
and upon completion, a number was assigned to each household for ease of
cross-checking and if additional information was needed. The collected ques-
tionnaire and collated data were domiciled in the protective custody of the re-
searcher to avoid needless spread of participants’ information, with guided ac-
cess only to the research team. The database was kept strictly with the research
team and was not made available or known to anyone outside the team. How-
ever, if requested, participants will be provided with the BHUTHREC telephone
number should any request of such be made thereof during questionnaire ad-

ministration.

5.4.4. Limitations
The study was based on self-reports by the households. Some participants de-
clined and did not consent, thus were excluded from the study.
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6. Result

Children

== WHO standards
Female (n=339)
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Figure 2. Weight for age.

z-score

Table 1. Weight for age (WAZ), height for age (HAZ), weight for height (WHZ).

Anthropometry nl\i[asl; 1\:[(;1)6 :im;;: Fe(r;z;le Total (Both) Total % (Both)
Weight for age (WAZ)
Severely underweight 22.0 6.5 29.0 8.6 51.0 7.6
Moderately underweight 26.0 7.7 17.0 5.0 43.0 6.4
Mildly underweight 43.0 12.8 50.0 14.7 93.0 13.8
Normal 185.0 55.1 181.0 53.4 366.0 54.2
Overweight 60.0 17.9 62.0 18.3 122.0 18.1
Total 336.0 100.0 339.0 100.0 675.0 100.0
Height for age (HAZ)
Severe stunting 37.0 11.0 20.0 5.9 57.0 8.4
516 Advances in Infectious Diseases
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Continued
Moderate stunting 27.0 8.0 38.0 11.2 65.0 9.6
Mild stunting 57.0 17.0 61.0 18.0 118.0 17.5
Normal 215.0 64.0 220.0 64.9 435.0 64.4
Total 336.0 100.0 339.0 100.0 675.0 100.0
Weight for height (WHZ)
Severe wasting 37.0 11.0 41.0 12.1 78.0 11.6
Moderate wasting 26.0 7.8 25.0 7.4 51.0 7.6
Mild wasting 23.0 6.8 44.0 13.0 67.0 9.9
Normal 250.0 74.4 229.0 67.6 479.0 71.0
Total 336.0 100.0 339.0 100.1 675.0 100.0

Table 2. Relationship between nutritional status and sex.

Anthropometry Mnaieg,(:z) Fe::l:S(Z)) Test p value
Weight for age (WAZ) 3.415° 0.492
Severely underweight 22 (6.5) 29 (8.6)
Moderately underweight 26 (7.7) 17 (5.0)
Mildly underweight 43 (12.8) 50 (14.7)
Normal 185 (55.1) 181 (53.4)
Overweight 60 (17.9) 62 (18.3)
Height for age (HAZ) 7.098° 0.068
Severe stunting 37 (11.0) 20 (5.9)
Moderate stunting 27 (8.0) 38 (11.2)
Mild stunting 57 (17.0) 61 (18.0)
Normal 215 (64.0) 220 (64.9)
Weight for height (WHZ) 7.744° 0.050*
Severe wasting 37 (11.0) 41 (12.1)
Moderate wasting 26 (7.7) 25 (7.4)
Mild wasting 23 (6.8) 44 (13.0)
Normal 250 (74.4) 229 (67.6)

Note: *: Fisher’s exact test, *: statistically significant.

(1) Weight for age (WAZ), Height for age (HAZ), Weight for height (WHZ)
Concerning weight for age (WAZ), Table 1 and Figure 1 show that 51 (7.6%)
are severely underweight, 43 (6.4%) were moderately Underweight, 93 (13.8%)

were mildly underweight. Summarily, the prevalence of underweight was 187
(27.7%) while 366 (54.2%) were normal weight for age, and 122 (18.1%) were

overweight.
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Concerning Height for age (HAZ), Table 1 and Figure 2 show that 57 (8.4%)
were severely stunted, 65 (9.6%) were moderately stunted, 118 (17.5%) were
mildly stunted, 435 (64.4%) were normal height for age. Summarily, the preva-
lence of stunting was 240 (35.6%).

Concerning Weight for height (WHZ), Table 1 and Figure 2 show that 78
(11.6%) were severely wasted, 51 (7.6%) were moderately wasted, 67 (9.9%) were
mildly wasted, 479 (71.0%) had normal weight for height. Summarily, the preva-
lence of wasting was 196 (29.0%).

(2) Relationship Between Nutritional Status and Sex

About 27% of males were underweight when compared with 28.3% of females
underweight. But, there was no statistically significant difference between Weight
for age (WAZ), and sex (male or female) (p = 0.492, Fischer’s exact 3.415).

36.0% of males were stunted while 35.1% of females were stunted. There was
no statistically significant difference between Height for age (HAZ), and sex (male
or female) (p = 0.068, Fischer’s exact 7.098).

25.6% of males were wasted, while 32.5% of females were wasted, there was a
statistically significant difference between Weight for age (WHZ), and sex (male
or female) (p = 0.050, Fischer’s exact 7.744) (Table 2).

7. Discussion

According to the study carried out on children both male and female between the
ages of 0 - 15 years, the anthropometric distribution of weight-for-age among the
children in Kagoro provides critical insights into the community’s nutritional
landscape. When evaluating underweight metrics based on standard WHO Z-
score thresholds, a clear baseline of vulnerability emerges. In this study, severe
underweight (<—3 SD) was observed in approximately 8% of the cohort, while
moderate underweight (=—3 SD to < -2 SD) affected 7% of the children. Crucially,
when these two categories are aggregated to establish the clinical baseline for un-
derweight prevalence (<—2 SD), the true combined rate stands at 15%. This 15%
combined prevalence is the key metric that allows for valid, direct comparisons
with regional and national Nigerian health data, which strictly exclude mild vari-
ations from core malnutrition calculations.

Beyond this clinical threshold, an additional 14% of the children fell into the
mildly underweight category (>—2SD to <-1SD). While these mild cases are ex-
cluded from the primary malnutrition headlines to maintain statistical alignment
with national surveys, they represent an important “at-risk” sub-population.
These children exist on the precipice of nutritional insecurity, indicating that any
minor economic shock or localized food shortage in the Kaura Local Government
Area could easily push them into moderate clinical undernutrition. Conversely,
the data also highlights a dual burden of malnutrition within the community. Alt-
hough the majority of the children (54%) maintained a normal weight-for-age, a
significant 18% were recorded as overweight (>—2 SD). This coexistence of un-
dernutrition (15% clinical underweight) alongside overnutrition (18% over-

weight) within the same demographic indicates an emerging nutritional transition
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in Southern Kaduna, where traditional caloric deficits now run parallel to chang-
ing dietary patterns and localized malnutrition shifts.

The prevalence of underweight was 27.7%, this is slightly lower than he finding
from a study done in Lagos [4] (39.2%). It is important to note that the current
prevalence of underweight (low weight-for-age) in Nigeria is 19% [22]. The find-
ings from this study is far higher than the national value. This may be due to the
rise in insurgency over the past years around the area, the economic recession
leading to devaluation of the naira, increase in cost of living, lack of policies pro-
tecting the agricultural sector, inevitably leading to a macro-nutrient scarcity. This
trend can be reversed if these challenges are resolved.

Stunting is usually associated with low socioeconomic conditions, poor maternal
health and nutritional status, inappropriate feeding, and frequent hospital admis-
sions in early life [10]. The height for age for the children, according to the study
carried out on both males and females between the ages of 0 - 15 years, about 9% of
the children were severely stunted, 8% of the children were moderately stunted and
18% of them were mildly stunted. Majority of the children had a normal height for
age with a percentage of about 65%. The prevalence of stunting was 35.6%, this is
similar to finding in a study done in Lagos [4] (34.5%). The National Demographic
and Health Survey (NDHS 2024) [22] shows that stunting (low height-for-age),
which points to chronic malnutrition, is 32%. This finding demonstrates a food se-
curity problem. Stunting (height-for-age) in a child refers to being too short for his
or her age with a height-for-age Z-score less than -2 s.d. from the median of the
reference population. It is an indicator of linear growth retardation and cumulative
growth deficits in children because of chronic malnutrition [10] [11].

According to the study carried out on children between the ages of 0 - 15 years,
about 12% of children were severely wasted, 8% of children were moderately
wasted, and about 10% of children were mildly wasted. The majority of children
had a normal weight for height, with a percentage of about 71%. The prevalence
of wasting was 29.0%, which is lower than a similar to finding in a study done in
Lagos [4] [10] (21.9%). Wasting (low weight-for-height), which indicates acute
malnutrition, is 6% in Nigeria according to the NDHS 2024 [23]. This study is also
far higher than the National value. Thus, efforts should be made to alleviate mal-
nutrition in the community.

Our study revealed, normal weight for age 54%, normal height for age 65% and
normal weight for height was 74%. These differences in study could have occurred
because of several factors which may include: low socio-economic conditions,
poor maternal health and nutritional status, inappropriate feeding, and frequent

hospital admissions in early life.

8. Conclusion

The 2023 Nigeria Demographic and Health Survey (NDHS) key findings indicate
a national stunting prevalence of 32%, wasting at 6%, and underweight at 19%

among children under five. This study showed similar trend, assessing the anthro-
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pometric characteristics of children aged 0 - 15 years in Kagoro, it showed that the
prevalence of underweight was 187 (27.7%), while 366 (54.2%) were normal
weight for age, and 122 (18.1%) were overweight. The prevalence of stunting was
240 (35.6%), and 435 (64.4%) were of normal height for age. The prevalence of
wasting was 196 (29.0%). 78 (11.6%) were severely wasted, 51 (7.6%) were mod-
erately wasted, and 67 (9.9%) were mildly wasted. Summarily, the prevalence of

stunting was 35.6%, wasting was 29.0% and underweight was 27.7%.

Recommendation

To The Government (State and Federal):

1) Security and conflict resolution: there is a need to ensure the farmers return
to their farms to provide food for their families with adequate security.

2) Comprehensive Health Screening Assessments: Implement regular health
screenings for children in schools and community centers to identify cases of mal-
nutrition at an early stage. These assessments should include nutritional evalua-
tions and access to healthcare services.

3) Nutrition Education Programs: Launch community-based workshops, sem-
inars, or information campaigns aimed at educating parents, caregivers, and chil-
dren about the importance of a balanced diet, adequate nutrition, and healthy eat-
ing habits. Collaboration with nutritionists and healthcare providers can enhance
the effectiveness of such programs.

4) Accessibility of Nutritious Food: Establish initiatives that improve access to
affordable, nutritious food within our community. This could involve setting up
community gardens, subsidizing healthy food options in local markets, or imple-
menting food assistance programs for families in need.

5) Partnerships and Collaboration: Foster partnerships between government
agencies, local businesses, healthcare providers, and non-profit organizations to
pool resources, expertise, and funding to address this issue collectively. Collabo-
ration will amplify the impact of interventions and programs aimed at improving
child nutrition.

To The Health Care Workers:

1) Early Identification and Screening: Initiate regular health check-ups for chil-
dren visiting healthcare facilities. Include routine assessments for nutritional sta-
tus, focusing on indicators of malnutrition. This will enable early identification
and intervention for underweight cases [21] [23].

2) Nutritional Counseling and Support: Offer personalized nutritional counsel-
ing to parents and caregivers of underweight children. Provide guidance on locally
available, affordable, and nutrient-rich foods, as well as appropriate feeding prac-
tices for infants and young children.

3) Community Outreach and Education: Organize community-based work-
shops, seminars, and outreach programs to educate families about the importance
of balanced nutrition, hygiene, and the detrimental effects of malnutrition on a

child’s development. Tailor these programs to the cultural context of the commu-
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nity [22] [23].

4) Collaboration with Local Organizations: Establish partnerships with local
NGOs, community leaders, and religious institutions to reach a wider audience
and gain trust within the community. Collaborative efforts can enhance the dis-
semination of information and access to resources.

Monitoring and Follow-up Care: Implement a system for tracking the progress
of underweight children who receive interventions or nutritional support. Ensure
continuous monitoring and follow-up care to evaluate the effectiveness of inter-

ventions and provide ongoing support.
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