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Abstract

Background and aim: Malnutrition is a major public health concern for children under
five years. About 45% of deaths among children under five years globally are linked to un-

dernutrition.

The aim of the study was to to evaluate the patterns and determinants of undernutrition

in pre-school age children in four Subdivisions in Mezam division of the North west region.

Methods: A cross- sectional study in 22 randomly selected schools in four subdivisions
in Mezam division, involving 370 children from ages 2 to 5 years old. Anthropometric data
was collected using standard procedures. Data on dietary diversity was assessed using a
structured questionnaire. Analysis was done using the Statistical Package for Social Science
(SPSS) version 26 and WHO Anthro software. Logistic regression analysis was used to assess
the relationship between determinants and nutritional status. A p value of less than 0.005
was set as statistical significance.

Results: The mean age of the children was 3.79(+0.84) years and had a female predomi-
nance (51.6%). The overall prevalence of undernutrition was 10.8% for which underweight
was 1.4%, wasting 1.6%, and stunting 7.8%. The dietary diversity score was low at 65.9%.
The most consumed food group was starchy staples, and the least frequently being other
fruits and vegetables. Fathers with no formal education (aOR=22.22; 95% CI=0.07-457.79;
p=0.045), being an internally displaced child (aOR=7.98; 95% Cl=1.45-43.85; p=0.017), and
child’s age greater than 3 (aOR=6.42; 95% CI=1.87-22.02; P=0.003) were associated with
undernutrition.

Conclusion: Low dietary diversity score, being a father with no formal education, being
internally displaced, and the child’s age greater than three years were significantly associ-
ated with undernutrition.
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Introduction

Malnutrition is a major public concern for children under 5
years. Malnutrition is defined as deficiencies, excesses, or im-
balances in a person’s intake of energy and or nutrients [1].
Globally in 2020 it was estimated that 1.9 billion adults were
overweight or obese, while 462 million were underweight, 149

million children under 5 were stunted, 45million were wasted
and 38.9 million were obese [1]. The Demographic and Health
Survey (DHS) in Cameroon in 2004 estimated that 32% of un-
der 5 children were stunted, 18% underweight an 5% wasted
[2]. About 45 percent deaths among children under 5 years of
age are linked to undernutrition. These mostly occur in low and
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middle-income countries. The developmental, economic and
medical impacts of the global burden of malnutrition are seri-
ous and lasting for individuals and their families, for communi-
ties and for countries [1].

The etiologies of malnutrition are multifactorial. This include
immediate level causes (inadequate dietary intake, underlying
disease conditions), Underlying-level causes include insufficient
household food security, insufficient health services, and basic
level causes, being insufficient resources, sociocultural and po-
litical context [3,4].

Malnutrition affects mostly children under five years [5,6].
Death due to common childhood illness is common in malnour-
ished children than with nourished children. Young malnour-
ished children have a compromised immune system which fail
to resist infections and are prone to cognitive development de-
lays, long term intellectual deficits as well as physical and men-
tal development [7,8].

Methods
Study setting

The North West region of Cameroon is administratively di-
vided into 7 Divisions, each made up of different subdivisions.
The study was conducted in four subdivisions in Mezam Divi-
sion (Bamenda |, Bamenda Il, Bamenda Il and Tubah Subdivi-
sions). Mezam is a division of the North West Region of Camer-
oon made up of 7 Sub Divisions namely: Bamenda |, Bamenda
11, Bamenda lll, Santa, Tubah, Bafut and Bali. Bamenda doubles
as the administrative headquarters of Mezam division and for
the North West Region of Cameroon. It is a cosmopolitan city
made up of three towns: Mankon, Nkwen and Bamendankwen,
inhabited by people from all over the country and neighbour-
ing countries. The population consist of people in the middle-
income range with their source of income being mostly busi-
ness and farming activities. Mezam Division is located in a semi
urban and urban area, within which are distributed many public
and private nursery schools.

Study design

This was a cross sectional study that was conducted over a pe-
riod of 5 months, from the 7t of January to the 9 of May 2023.

Data collection

After obtaining ethical clearance from the Institutional Re-
view Board of the Faculty of Health Sciences of The University
of Bamenda and Administrative authorization from the Dean
of the Faculty of Health Sciences, Regional delegation of public
health and Regional delegation of Basic Education North West
Region, we proceeded with our study.

The study was detailly explained to the teachers in differ-
ent schools after presenting an authorization from the Regional
Delegate of Basic education. A consent form was given to the
parents/care givers in schools to obtain informed and signed
consent. Thereafter, data were collected in schools only from
pupils whom the parents had accepted to participate in the
study.

Anthropometric parameters height, weight, Mid upper arm
circumference were collected following standard procedures.
Sociodemographic data and data on dietary diversity score was
assessed using a structured questionnaire.

Data management and analysis

Data collected was coded and entered into excel sheet and
later exported and analysed using Statistical Package for Social
Science version 26 (SPSS) and WHO Anthro software. Contin-
ues variables were expressed as mean and Standard Deviation
(SD), while categorical variables were expressed as percentages
or proportions. Statistical significance was defined by a p-value
< 0.05 using logistic analysis to assess cause to effect between
the independent and dependent variables. Anthropometric in-
dices height/age, weight/height, weight/age, and MUAC were
computed and calculated using the WHO anthro software and
compared with child growth WHO reference standards. The
prevalence of undernutrition was calculated as the proportion
of children with undernutrition divided by the total number
of children retained in the study times a hundred. The Dietary
diversity score was assessed by counting the number of food
groups the child ate in the past 24 hours, and classified as low
(£3), Medium (4-5), High (=6). Associated factors were analyzed
by regression analysis (bivariate and multivariate logistic regres-
sion).

Results

Worked in 22 nursery schools in four Subdivisions in Mezam
Division, approached a total of 510 children out of which 370
were retained and analyzed.

Socio-demographic characteristics of the study population

Children’s age ranged from 2 to 5 years with a mean age of
3.79+0.84, majority aged greater than 3 years 230(62.2%), of
female gender 191(51.6%), not internally displaced 316(85.4%)
and resident in Urban areas 293(79.2%).

Maternal age ranged from 17 to 64 years with a mean age of
31.13+6.2years, majority of them living as a couple 275(74.3%),
aged between 21 to 30 203(54.9%) with household size

4-10 321(86.8%), had attended the university 157(42.4%),
and with liberal occupations 172(46.6%)

Paternal age ranged from 25 to 50years with a mean age of
35.65+4.95, with majority aged between 30 to 40 190(69.1%)
and having liberal jobs 183(49.5%). Most parents had a lower
socioeconomic status 139(37.6%).

Prevalence of undernutrition

Out of the 370 participants in our study, 40 (10.8) had at least
one of the nutritional indices (W/A, W/H, and H/A) less than -2
Z score giving an overall prevalence of 10.8%. This was distrib-
uted as follows: W/A 1.4%, W/H 1.6%, and H/A 7.8% (Table 1).

Table 1: Distribution of undernutrition indices.

Underweight Wasting Stunting
(W/A<-2 Z score) (W/H<-2 Z score) (H/A<-2 Z score)

N % N % N %

5 1.5 6 1.6 29 7.8

Table 2: Distribution of overnutrition indices.

Nutritional indices Number (n) = Percentage (%)

Overweight (W/H>+2 Z score) 29 7.8

Obesity (W/H>+3 Z score) 5 1.4
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Similarly, 34(9.2%) children had overnutrition for which
7.8% (29) were overweight and 1.4% (5) obese (Table 2).

Other fruits and vegetables 53 (4.4%)

Dietary diversity scores of the children. Eges mmmpm 66 (5.5%)

Majority of children in our study had a low Dietary Diver- Beans | mm——m—— 06 7.910)
sity Sore (DDS) 9%, with the most consumed food group being Meat ommjmmmm 100 (83%)
sta rChy Stap|es (Table 3) Fish and other sea foods M — 101 (8{3%)

Vit A rich fruits and vegeables I ——— 12 (9.9%)
Table 3: Dietary diversity scores of the children.
Milk and milk products IE——— 126 (10.3%)
DDS Number (n) Percentage (%) Dark green leafy vegeables — 181 (15.0%)
348
Low DDS 244 65.9 Starchy staples (30}1%)
Medium DDS 105 28.4 0 50 100 150 200 250 300 350 400
AXIS TITLE

High DDS 21 5.7

Figure 1: Frequency of food groups consumed.
Most of the foods consumed were starchy staple foods J g i Ay

(30.4%), leafy vegetables (15%), and milk and milk products
(10.3%) (Figure 1).

Table 4: Child’s factors associated with stunting.

Variable ‘ Z-score <-2 n (%) ‘ Z-score 2-2 n (%) OR [95%CI P- value Multivariate logistic R aOR [95% CI] p-value
Age
<3 3(10.3) 137(40.2) Reference
>3 26(89.7) 204(59.8) 5.82[1.73-19.61] 0.004 6.42[1.87-22.02] 0.003
Gender
Female 14(48.3) 177(51.9) Reference
Male 15(51.7) 164(48.1) 1.16[0.55-2.46] 0.707

Internally displaced

Yes 3(10.3) 51(15.0) 0.66[0.19-2.23 0.502
No 26(89.7) 290(85.0) Reference
DDS
Low DDS* 21(72.4) 223(65.4) 1.89[0.25-14.75] 0.546
Medium DDS* 7(24.1) 98(28.7) 1.43[0.16-12.27] 0.745
High DDS* 1(3.4) 20(5.9) Reference
Residence
Urban 14(48.3) 279(81.8) Reference
Rural 15(51.7) 62(18.2) 4.82[2.22-10.50] 0.000 undefined

*dietary diversity score

Table 5: Paternal factors associated with wasting.

Variables Z-score <-2 n (%) Z-score 2-2 n (%) OR [95%Cl] p- value Multivariate logistic R aOR [95%Cl] p-value
Age
[20-30] 3(50.0) 49(18.3) 3.79[0.75-19.39] 0.109
[30-40] 3(50.0) 186(69.4) Reference
240 0(0.0) 33(12.3) Undefined 0.998
Level of education
None 1(16.7) 6(1.7) 19.67[1.09-354.09] 0.043 22.22[1.07-457.79] 0.045
Primary 3(50.0) 98(27.0) 3.26[0.37-35.28] 0.269 3.98[0.39-39.94] 0.240
Secondary 1(16.7) 47(12.9) 2.52[0.15-40.98] 0.518 2.07[0.12-35.07] 0.612
University 1(16.7) 118(32.5) Reference
Occupation
Liberal 4(66.7) 178(49.0) 0.85[0.15-4.70] 0.845
Non liberal 2(33.3) 75(20.7) Reference
Unemployed 0(0.0) 16(4.4) Undefined 0.999
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Determinants of undernutrition

Child’s factors associated with stunting (HAZ): On bivariate
analysis, children greater than 3 years (OR=5.82; Clog1.73.19.61)
p=0.004), and who resided in rural areas (OR=4.82; CI
10‘50);p=0.000) had higher chances of stunting

95(2.22-

On multivariate analysis, the chances of stunting still re-
mained higher in children greater than 3 years (OR=6.42; Cl
,p=0.003 (Table 4).

95(1.87-

22.02

Paternal factors associated with wasting (WHZ): Having a fa-
ther with no formal education (OR=19.67; Clys 1.09-350.00) p=0.043)
was found to increase the chances of wasting.

Table 6: Child’s factors associated with wasting.

After adjusting for confounders, the chances of becoming
wasted remained higher with a father with no formal education
(aOR=22.22; Clys.07.457.79) p=0.045) (Table 5).

Factors associated with Wasting (WHZ): As far as factors re-
lated to the child are concerned, on bivariate analysis being in-
ternally displaced (OR=6.26; Cl, , ,, ;, 5 P=0.027) increased the
chances of wasting

After adjusting for confounders, chances of wasting still re-
mained high by being internally displaced (AOR=7.98; Cl
Y p=0.017) (Table 6).

95(1.45-

43.85

Variable Z-score <-2 n (%) Z-score 2-2 n (%) OR [95% CI] p-value Multivariate logistic R aOR [95%Cl] p-value
Child’s age
<3 0(0.0) 140(38.6) Reference
>3 6(100) 223(61.4) Undefined 0.996
Gender
Female 4(66.7) 187(51.5) Reference
Male 2(33.3) 176(48.5) 0.54[0.09-2.94] 0.468
Internally displaced
Yes 3(50.0) 50(13.8) 6.26[1.23-31.89] 0.027 7.98[1.45-43.85] 0.017
No 3(50.0) 313(86.2) Reference
DDS
Low DDS 5(83.3) 238(65.6) Undefined 0.998
Medium DDS 1(16.7) 104(28.7) Undefined 0.998
High DDS 0(0.0) 21(5.8) Reference
Residence
Urban 4(66.7) 288(79.3) Reference
Rural 2(33.3) 75(20.7) 1.92[0.35-10.69] 0.456
Discussion Individual dietary diversity scores of the children was low in

The overall prevalence of undernutrition in this study was
10.8%, with at least one of the weight/age, weight/height, and
height/ age less than -2 Z score. Other studies found higher
rates, 26.1% in the North region of Cameroon [7], 36.5% in the
South West Region of Cameroon [9], and 26.8% in Nigeria [10].
Underweight was observed in 5(1.4%) of children, with none
being severely underweight. This measurement reflects both
chronic and acute malnutrition. This was lower than the 8.5%
observed in North Cameroon [7], the 8.6% in the South West
Region of Cameroon [9] and the 10.4% in Ghana [11]. We noted
that 7(1.6%) of children were wasted for which 0.5% were se-
verely wasted and 1.1% moderately wasted. The Demographic
Health Survey (DHS) in Cameroon [12], noted a prevalence
1.7% of wasting in the North West Region, similar with what
we found. Stunting was the most common form of undernu-
trition with a prevalence of 7.8%, which is far lower than the
26.9% from the Demographic Health Survey in Cameroon [12],
10.3% in North Cameroon [7], 20.9%. in the South West Region
of Cameroon [9], and 18.4%. in Ghana [11]. This may be due cul-
tural differences, differences in food supply and the exposure to
the different determinants.

this study, with a prevalence 65.9%. Low dietary scores were
also observed in 75.5% of children in Nigeria [13] and in 73%
in Ethiopia [14]. Cereals was the most consumed food group
(30.4%) followed by dark green leafy vegetables (14.0%). Low
dietary scores reported in this study could be attributed to lim-
ited number of food groups, economic reasons and low mater-
nal employment status.

Out of the factors analyzed for underweight, none was found
to be statistically significant. Chiabi et al. [7] in a study in North
Cameroon in 2011 found a statistically significant relationship
between household size and underweight. Njigang et al. [9] in
the South west region of Cameroon in 2021 noted household
size and maternal marital status to be significantly associated
with underweight. We found that children who had fathers
with no formal education were likely to be wasted compared
to those who had gone to the university. This is similar to the
observations by Senthilkumar et al. [15], Islam et al. [16] and
Meshram et al. [17] who found that having a father with low
level of education increased the chances of wasting. A father
with low educational level may not be employed, resulting in
poor household finances, food insecurity, and poor general liv-
ing conditions. Additionally, fathers are more involved in child
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care by providing financial and physical support to the mother.

Concerning wasting, we also noted that being internally dis-
placed increases the chances of wasting. Internally displaced
flee in fear for their lives, abandoning their assets and their
social and family network. Majority of them moved from rural
to urban areas, a change that has profound humanitarian, eco-
nomic and social consequences. Economically, displacement
results in the loss of assets, capital and labour. These reduce
their chances of earning a living and access to basic needs such
as adequate food, shelter and health care services which are
required for growth. As for stunting, a child being 3 years and
above significantly increased the risk of stunting.

This finding is similar to other previous studies in Ethiopia
[6], in Ghana [11], and in Nigeria [10] in Nigeria 2014, which
observed that older children were more likely to be stunted as
compared to younger ones. This is contrary to the findings of
Das et al. [18] in India who noted higher rates of stunting in
younger children.

As concerns overnutrition, 9.2% of the children had overnu-
trition. The prevalence of overweight in our study was 7.8% ,
which was higher than the 6.3% by Tchoubi et al. [19] in Camer-
oon and 8.8% by Rysha et al [20] in Kosovo. Obesity had a lower
prevalence 1.4%, similar to the 1.7% observed by Tchoubi et al.
[19], and higher than the 0.5% observed by Chiabi et al. [7]. This
study has permitted us to assess and know the nutritional sta-
tus in this part of Cameroon which has been crisis stricken since
2016. Under and over nutrition are prevalent. Public health in-
terventions on the modifiable determinants will be necessary
to alleviate the burden of these nutritional disorders which af-
fect primarily under-fives.
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