
INTRODUCTION
Malnutrition is one of the principal underlying 

causes of death for many children in the world 

contributing to more than one third of under-ve 

deaths globally. Nutrition that is adequate is crucial 

for the growth and development . The rst of children

one thousand days of life, beginning from 

conception to age of 2 years is very important for 

optimal health, growth, intelligence quotient (IQ), 

physical, mental and cognitive development. 

However, this period is often marked by acute 

malnutrition and micronutrient deciencies that 

interfere with optimal growth. In addition, illnesses 

such as diarrhea and acute respiratory infections 

become common among children (1,2).
Globally, it is estimated that under-nutrition is 

responsible, for at least 35% of deaths in children 

less than ve years of age (3). Studies have 

consistently shown that the peak for growth faltering, 

micronutrient deciencies and common childhood 

illnesses occurs from birth up to 2 years of age 

(2,4,5). Nutritional status is an important 

determinant of maternal and child health (6,7). An 
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estimated 32%, or 186 million, children below ve 

years of age in developing countries are stunted and 

about 10%, or 55 million, are wasted (8). Under-

nutrition is also directly or indirectly a major cause of 

disability preventing children who survive from 

reaching their full development potential. Under 

nutrition in children is still highly prevalent in low-

income and middle-income countries and results in 

signicantly increased maternal and child mortality 

and morbidity (4).
The importance of breast feeding for mothers and 

infants cannot be overemphasized as it reduces the 

risk of morbidity and mortality from infectious 

diseases such as diarrhoea, and pneumonia (9). 

Appropriate complementary food to children aged 6 

months and above help to ll dietary gaps that 

breast feeding alone can no longer meet (10).
To emphasise the importance of child feeding, the 

World Health Organization (WHO) and United 

Nations Children Fund (UNICEF) jointly developed 

the Global Strategy for Infant and Young Child 

Feeding (IYCF) in 2023 (10). The WHO's 2023 

recommendations for complementary feeding 

advise introducing complementary foods at 6 

months of age while continuing breastfeeding, 

emphasizing a diverse diet including animal-source 

foods, fruits, vegetables, legumes, nuts, and seeds. 

They also stress the importance of avoiding foods 

high in sugar, salt, and trans fats, and providing 

accurate information and support through 

healthcare systems and community programs (10).
The Sub-Saharan Africa has a high prevalence of 

stunting, low weight-for-age and acute malnutrition 

(11). The nutritional status of Nigerian children 

showed that 32.9% were stunted, 5.3% were wasted 

while 19.4% were under-weight. According to the 

survey, In Zamfara state, 57.5% were stunted, 28% 

under-weight and 11.2% were wasted. National 

nutrition health survey reported that in Nigeria, 

North-West region is the most affected in the country 

with Zamfara state having the worst malnutrition 

problem in the region (12, 13).
The nutritional status of the infants mainly depends 

on feeding practices in the community (14). 

Appropriate feeding practices helps in child survival 

growth and development (2,4,10). Inadequate 

breastfeeding is a key factor for under nutrition in 

infants and was estimated to be responsible for 

800,000 child deaths annually worldwide in 2023 

(12).
A child born in Nigeria has 30 times more likelihood 

of dying before the age of ve years than children 

born in industrialized and developed countries (15). 

Therefore, attention needs to be refocused on the 

promotion of household level feeding practices that 

are benecial to the survival of children and 

caregivers in Nigeria most especially the Northern 

part in order to meet the commitment of Nigeria to 

the United Nations Sustainable Development Goals 

(SDG 2: Zero Hunger)
The aim of this research was to assess the Nutritional 

status of infants and young children (0 to 23 months) 

in Tsafe LGA of Zamfara state, Nigeria.

MATERIALS AND METHODS 
Study Materials
The materials used for the study include Seca 

weighing scale and length board, MUAC tape, 

cuvette hemosmart, sterile labeled containers

 Study Design
A cross-sectional study of children 0 – 23 months 

was carried out in the study area. 

Study Area
This study was carried out in Tsafe Local Government 

of Zamfara state, Nigeria. Its headquarters is in the 

town of  Tsafe  a t  11°56 00 N 6°54 00 E ′ ″ ′ ″  

/11.93333°N 6.90000°E. It has an area of 1772  

km² and a population of 266,929 at the 2006 

census. The age group distribution of the population 

in the local government area shows that children are 

the highest with 49 % distribution (16). Figure 1 

below shows the map of  Zamfara state with all the 

local government areas. 

Study Population
Children from 0-23 months.  Apparently, Healthy 

Children between the ages of 0-23 months of both 

sexes .  Ch i ld ren  tha t  a re  s i ck  requ i r ing 

hospitalization were excluded from the study.
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Sample Size
The sample size was determined according to the 

formula below:
2N     =        Z P (1− P)

2                          D
Where N = Sample size,
Z  = Z statistic at 95 % level of condence (1.96)
P = Reported prevalence of breast feeding in 

Zamfara is 0.17 (13).
d  = Maximum tolerable limit of error (5 % or 0.05) 

2N  = 1.96  x 0.17 (1-0.17)   = 216.8 
2 0.05

Adjusting for design effect and non-response rate at 

5% (17), the total sample size of approximately 256 

children less than 24 months was used to represent 

the whole population.

Sampling Technique
Cluster sampling method was used for the study. The 

survey used a list of Enumeration Areas (EAs) 

prepared for the 2006 Population Census. Each 

locality was subdivided into census Enumeration 

Areas (EAs). The primary sampling unit (PSU) was 

referred to as a cluster on the basis of EAs from the 

2006 EA census frame. The sample was selected 

using a two-stage cluster design as described below 

(18).

First Stage Sampling Procedure: Cluster 

Selection
Cluster sampling technique using ENA for SMART 

software was employed to list of cluster and 

 
 

 
 

 

Figure 1: Map of Zamfara State Showing All the Local Government Areas

Source: National Population Commision (16).

Key: Study area
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population. A total of 30 PSU (clusters) were 

randomly selected from the LGA sample frame 

according to the probability proportional to size 

(PPS) method with the support from National 

Population Commission. 

Second Stage Sampling Procedure: 

Household Selection
The second stage of sampling consisted of selecting 

households within each cluster by using systematic 

random sampling method. The determination of the 

total number of households in the cluster by 

conducting a household listing through detailed 

sampling technique was carried out and a total 

number of eight (8) households were selected from 

each cluster. In a household, healthy children 

between 0-23months were sampled. A total of 256 

children were sampled.

Anthropometric Measurements
Anthropometric measurements were taken by the 

methods described (19,20). Children (in light 

clothing) were weighed by UNICEF SECA scale, and 

recumbent length was measured in centimeters to 

the nearest 0.1cm using an infantometer. The Z-

scores outcome was used as children nutritional 

status according to WHO criterion on basis of 

height-for-age, weight-for-height and weight-for-

age for stunted, wasted and underweight, 

respectively. Children with low weight for height 

(wasted) from 0-23 months were further screened 

with the MUAC tape.

Blood Sample Collection and Preparation
Blood sample (3 ml) was collected from children 

between 0-23 months by venipuncture and 

dispensed into sterile, labeled, containers 

containing no anticoagulant (21). The Samples were 

conveyed to the Laboratory where the serum was 

separated from the plasma using a centrifuge, the 

serum was then passed through various processes 

as follow. 

Micronutrients Determination
Micronutrient (Ca, Iron, and Zn) were determined 

with atomic absorption spectrophotometer (AAS) 

–Buck 200 using a direct method as described by 

Kaneko (22). 
The atoms of the element, when aspirated into the 

AAS, vaporized and absorbed light of the same 

wavelength as that emitted by the element when in 

the excited state. The amount of light absorbed in the 

ame is proportional to the concentration of element 

in the sample.

A t o m i c  a b s o r p t i o n  s p e c t r o p h o t o m e t r i c 

measurement  o f  p lasma t race  e lements 

concentrations was done using atomic absorption 

spectrophotometer (AAS). Samples were thawed 

and 1:20 dilution made with 0.1N HCl. Diluted 

samples were aspirated directly into AAS for 

analyses.
Working standard solutions was prepared by 

diluting the stock standard with 0.1N HCl and the 

required part per million (ppm) used for the 

standardization of the corresponding trace 

elements.

Protein and Albumin Determination
Semi-auto Analyzer (SURECHEM) was used to 

determine the serum concentration of Protein and 

Albumin spectrophotometrically (23).
The assay conditions were: wavelength 630nm, 

ocuvette: 1cm light path, temperature: 15-25 C. The 

blank contained 1000 µl of reagent (R1), the 

standard contained 1000 µl of R1 and 5 µl of 

calibrator, the sample contained 1000 µl of R1 and 

5 µl of sample. The reaction mixture was mixed and 

incubated for ve (5) minutes at room temperature. 

The absorbance (A) of the samples and calibrator 

were read against the blank. The colour was stable 
ofor one hour at room temperature (15-25 C).

    (�)������ × ⁵(���ⁱ������ ��ⁿ�ⁿ����ⁱ�ⁿ)
 �����ⁱⁿ (�/di)= _____________��� ________________________

 (� ���ⁿ���� )

Packed Cell Volume and Hemoglobin 

Determination 
Hemoglobin and PCV were determined using 

hemosmart. A machine that immediately give the 

haemoglobin and pack cell volume right on the eld 

(24).
The code card was inserted to code card port. The 

screen then displayed the current code number 

being used.
Principle: HemoSmart GOLD Hemoglobin Test 

Strip uses electrochemical biosensor technology for 

quantitative hemoglobin measurement in blood. A 

small drop of capillary, venous, or arterial blood 

applied to the strip triggers an electrochemical 

reaction with the strip's reagents, generating a signal 

conversion factor: 
g

dl
= (A)sample − (A)sampleblank × 5(calibrator concntration)

(A)standard

Conversion factor µg/dl x 0.179 =  µmol/L.    

 

Reference value 

Male:  65-175 µg/dl        Female: 50-170 µg/dl 
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proportional to hemoglobin concentration. This 

signal is measured by the HemoSmart GOLD meter, 

which displays the hemoglobin level. The system is 

designed for accuracy and precision, making it 

essential for diagnosing and managing anemia.
Procedure: HemoSmart GOLD Hemoglobin Test 

Strip was inserted into the meter with the blood 

sample reaction zone facing up. The test strip 

contact points were inserted all the way into the 

meter. The test strip bottle was closed immediately 

after the strip was taken. 
If the meter entered the main mode, it was ensured 

there was no error message. But where there was 

error message, the test strip was discarded and the 

entire process was repeated. The ashing blood 

drop and test strip icons on upper-left side of the 

meter was allowed to display on the screen. The 

haemoglobin and pack cell measurement were 

noted and taken.
 
Data Analysis
The questionnaires were coded and analyzed. 

Microsoft Excel and SPSS version 25 were used for 

data entry and analysis. The results are expressed as 

frequencies and percentages. 

Ethical Approval
Ethical clearance for this study was obtained from 

Z a m f a r a  S t a t e  M i n i s t r y  o f  H e a l t h 

(ZSHREC02062018). Informed consent was 

obtained from the community leader of the 

communities used for the study. Also, verbal consent 

was obtained from the subjects that were willing to 

participate in the study 

RESULTS
Levels of Malnutrition among the Children in 

the Study Area

Tables 1 and Table 2 show percentage of stunting, 

wasting and underweight and Table 2 shows 

occurrence of stunting by age based on Height-for-

Age Z-Scores. The percentage children who are 

wasted was 40.3%.  Moderate wasting was 27.8% 

while severe wasting 12.5%. The percentage of 

underweight was 41.7% moderate underweight 

27.8% and severe underweight 13.9%.  On 

stunting, the percentage was 22.2% moderate 

stunting was 9.7% while severe stunting was 12.5%.  

The study revealed that, 22% of the children were 

stunted 12% were severely stunted while 10% were 

moderately stunted. This is signicantly high 

(p<0.05) because the study was centered on 0-23 

months. The various classication for the stunting, 

wasting and underweight is on the basis of revealing 

the severi ty of the level of malnutr i t ion.

Protein, Albumin, Haemoglobin, PCV and 

some Minerals Status of Children 0-23 

months in Tsafe LGA of Zamfara State

The result as presented in Table 3 reveals larger 

Indicators ALL Boys Girls 

Malnutrition  112 (40.3 %) 59(47.2 %) 53(33.3 %) 

Moderate malnutrition  

(<-2 z-score and >=-3 z-score, no oedema)  

80 (27.8 %) 48 (30.6 %) 32 (25.0 %) 

  

Severe malnutrition  

(<-3 z-score and/or oedema)  

64 (12.5 %) 36 (16.7 %) 28 (8.3 %) 

Proportion of underweight based on weight-for-age z-scores by sex 
Malnutrition  110 (41.7 %) 60 (44.4 %) (50) 38.9 %

Moderate malnutrition  (100) 27.8 % (40) 25.0 % (60) 30.6 %

Severe malnutrition  (46) 13.9 % (36) 19.4 % (10) 8.3 % 
 

Proportion of stunting based on height-for-age Z-scores and by Sex 

Stunting 

(<-2 z-score) 
158 (22.2 %) 109(33.3 %) 49(11.1 %) 

Moderate stunting 
(<-2 z-score and >=-3 z-score)  

37(9.7 %) 37(19.4 %) 0(0.0 %) 

Severe stunting (<-3 z-score) 61(12.5 %) 33(13.9 %) 28(11.1 %)

Table 1: The Proportion of Stunting, Wasting, and Underweight among Children (0-23m)

in Tsafe LGA of Zamfara state Nigeria

Proportion of acute malnutrition (wasting) based on weight-for-height z-scores (and/or oedema) and by Sex

 
Nigerian Journal of Nutritional Sciences     Vol. 45 No. 2     200



Age (months) 6-17 18-29 30-41 42-53 54-59 

Severe stunting 

(<-3 z-score) 

15 (8.5%) 24 (33.3%) 0 (0%) 0 (0%) 0 (0%) 

Moderate stunting 

(>= -3 and <-2 z-score) 

15 (8.5%) 15 (22.2%) 0 (0%) 0 (0%) 0 (0%) 

Normal 
(> = -2 z score) 

147 (83.0%) 40 (44.4%) 0 (0%) 0 (0%) 0 (0%) 

Oedema 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Table 2: Proportion of Stunting by Age based on Height-for-Age Z-Scores

Elements                                                               Indicators Frequency Percentage (%) 

Zinc* (10.2g/dl) Normal 102 39.8 

Low 154 60.2    

Iron** (110-270mcg/dl for 0- 4months and 30-70mcg/dl 

for 5-23 months  

Normal 48.8 48.8 

Low 51.2 51.2 

Calcium (8.8-10.6g/dl) Normal 13.3 13.3 

Low 86.7 86.7 

   Albumin (3.8-5.4g/dl) Normal 48.4 48.4 

Low 51.6 51.6    

Total protein (4.1 -7.0g/dl) Normal 155 60.5 

Low 101 39.5    
Hemoglobin***  Normal 57 22.3 

Low 199 77.7 

PCV (36.1-44.3%) Normal 49 19.1 

Low 207 80.9 

PCV: Packed cell volume

*10.2g/dl (25)

**110-270mcg/dl for 0- 4months and 30-70mcg/dl for 5-23 months

***(17-22g/dl); <11g/dl in children = anemic in children

Table 3: Protein, Albumin, Haemoglobin, PCV and some Minerals Status of Children 0-23 months 

number of children decient in calcium (86.7%), iron 

(51.2%) and Zinc (60.2%). Furthermore, 77.7% of 

the children were decient in Haemoglobin and 

80.9% were decient in pack cell volume (PCV). 

From the sampled children, 60.5% had normal total 

protein while 48.4% had normal albumin (3.8-

5.4g/dl) (25). 
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DISCUSSION
Malnutrition in children is caused by inadequate 

feeding, child care and disease. It is a major public 

health problem throughout the developing world 

including Nigeria (26). Malnutrition is one of the 

principal underlying causes of death for many 

children in the world contributing to more than one 

third of under-ve deaths globally (27). Wells et al. 

(28) has published that stunting can lead to serious 

functional complications, such as lower mental 

development, reduced work capacity in adulthood 

and increased obstetric risk. The study revealed that, 

22% of the children were stunted 12% were severely 

stunted while 10% were moderately stunted. This is 

signicantly high because the study was centered on 

0-23 months. The proportion of wasting was 43% 

while that of the underweight was 42%. 
From the results obtained from this research, there is 

need to strengthen nutrition education focusing on 

their nutrition (29) as this can aid in tackling the 

reported high proportion of malnutrition indices 

observed (30). Underweight is reversible and reect 

either acute or chronic malnutrition (31). This study 

revealed that 20.7% of children under two are 

underweight. This is higher compared to the ndings 

of the study done in Aydin province of Turkey which 

showed a prevalence of 4.8% for underweight (32).
The overall nding revealed that 23.8% of males 

and 17.1% of females were underweight even 

though there was no signicant association between 

sex and underweight. This is similar to the 

underweight prevalence in Ghana reported by 

UNICEF in 2008 as 18.3% and 17.1% for boys and 

girls respectively. The proportions of underweight 

was 34.1%, stunting was 31.8% and wasting was 

27.1% among children aged 13-23 months. This 

conrmed the study done in India by (33) where the 

proportion of underweight was 45.5% and stunting 

was 81.8%. Stunting and underweight were found to 

be highest among children aged 13-24 months.

CONCLUSION
In conclusion, the nutritional status of children 

(0–23months) in Tsafe Local Government Area of 

Zamfara State, Nigeria revealed poor nutritional 

status with high percentage of wasting, underweight 

and stunting children; and larger number of 

chi ldren decient in calcium, iron, Zinc, 

haemoglobin and PCV deciency. 

Recommendation
It is therefore recommended that Sustainable 

Development Goals (SDG), Government and other 

partners should intensify efforts in promoting 

children nutrition, feeding practices, and addressing 

nutrition specic and nutrition related issues in the 

state. Government intervention is urgently needed 

by way of nancial support, provision of food 

supplements and enlightenment campaigns. 
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