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Abstract

Background: According to the 2018 Demographic and Health Survey, undernutrition remains a public health prob-
lem among Cameroonian children under-five. This varies across the country, greatest in areas with ongoing humani-
tarian crisis, such as the Southwest region. However, data on the burden of undernutrition in the Southwest region is
sparse. This study aimed to assess the prevalence and predictors of undernutrition among children under-five in the

Buea health district of the Southwest region of Cameroon.

Methods: This was a community based cross-sectional study of 321 children under-five/caretaker pairs, surveyed
from households selected using multistage randomized sampling. Data were collected by trained data collectors,
with the aid of a structured, pre-tested questionnaire that captured information on sociodemographic characteristics,
food security, dietary diversity and anthropometric measurements. The weight, height/length and mid upper arm cir-
cumference (MUAC) were measured using standardized instruments. Stunting, Wasting and Underweight of children
were calculated from Z-scores of Height-for-age (HAZ), Weight-for-height (WHZ) and Weight-for-age (WAZ) based

on 2006 WHO standards. Data was analysed using SPSS version 27.0. Predictors of malnutrition were obtained using
multivariate logistic regression, adjusting for potential confounders.

Results: Overall, 31.8% (102/321) of the children were undernourished (26.5% stunted, 1.6% underweight, 3.7%
wasted). Drinking water from inappropriate sources (OR: 2.32, 95% Cl: 1.30-4.15) and a Dietary Diversity Score <4 (OR:
2.59,95%Cl: 1.46-4.61) were independently associated with increased risk of stunting. Children of the male sex were
more likely to be wasted than females (OR: 5.34, 95%Cl: 1.09-26.14).

Conclusion: Childhood undernutrition, particularly stunting is common in the Buea Health District. Risk factors of
undernutrition identified are potentially modifiable, highlighting the need for nutrition specific and sensitive interven-
tions to improve dietary diversity, and the need to improve access to safe drinking water, and educate caretakers on
the importance of clean potable water, good sanitation and hygiene for the proper growth and development of their
children.
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Introduction

Undernutrition is a public health problem worldwide,
particularly among children under-five. Globally in 2020,
about 149.2 million (22% of children under-five) and 45.4
million (6.7% of children under-five) were estimated to
be stunted and wasted respectively [1]. Undernutrition
equally accounts for about 3.1 million deaths (45% of all
deaths) among children under-five annually [2]. This bur-
den, however, is disproportionately borne by the African
continent. In effect, two out of five (41% or 61.4 million
children) stunted children and more than a quarter (27%
or 12.1 million children) of all wasted children under-
five live in the African continent [1]. This burden varied
across the country, greatest in rural localities and areas
with ongoing humanitarian crisis [3].

The effects of undernutrition on the health of affected
children are multiple, ranging from poor cognitive and
physical development, to increased susceptibility to
infections resulting from a diminished immune response
[4, 5]. As such, knowledge on the factors that predispose
children to undernutrition becomes key in the design and
implementation of interventions targeting the condition.
Several factors have been shown to negatively influence
the dietary intake and consequently the nutritional status
of children under-five. These range from age, gender, dis-
ease states, and genetic makeup, to socioeconomic and
socio-cultural factors such as poverty, level of education,
household size, employment status and religion [6].

In Cameroon, according to data from the 2018
Demographic and Health Survey (DHS), 11% of Cam-
eroonian children under-five were underweight, 4%
were wasted and 29% were stunted [3]. For over half
a decade now, the Northwest and Southwest Regions
have been plagued by a socio-political turned armed
conflict that has negatively impacted the population
by limiting access to food, medical care and water and
sanitation amenities. This has predisposed the popu-
lation particularly the more vulnerable groups such
as children under-five, to health and nutrition related
problems like anaemia, diarrhoea, parasitic infections,
malaria, typhoid, and undernutrition [7]. However, data
on undernutrition and on the factors predisposing to
the condition in children under-five in the Buea health
district are sparse. It is with the intention of filling this
knowledge gap, that we set out to assess, using a com-
munity-based survey, the prevalence and risk factors of
undernutrition amongst children under-five in the Buea
health district of the Southwest Region of Cameroon.

Data from this study will inform interventions against
childhood undernutrition designed by both local and
international organizations, as well as the state, to be
scaled as per the burden of the condition, and target
those with the most need. Such interventions would
help curb the burden of childhood undernutrition
in Buea particularly and Cameroon at large and help
achieve nutrition-related Sustainable Development
Goals (SDGs).

Methods

Study design and setting

This was a community-based cross-sectional study, car-
ried out over the 6 months period between March and
June 2021 in the Buea health district. Buea is the capi-
tal city of the Southwest Region of Cameroon, one of
the two English speaking regions of the country, situ-
ated in the eastern slope of mount Cameroon. The town
occupies a surface area of 7000 km? with a population
of approximately 1,481,433 inhabitants. Most inhabit-
ants practice agriculture as the main economic activ-
ity. From a heath perspective, the Buea health district
is one of the 18 health districts of the Southwest Region
of Cameroon, consisting of 25 health facilities (includ-
ing a regional hospital, serving as one of the two refer-
ral hospitals of the region) spread out over seven health
areas (Bokova, Molyko, Muea, Bokwango, Buea Road,
Bova and Buea Town) for an estimated population of
168,366 inhabitants. The main diseases among children
in Buea are anaemia, diarrhoea, parasitic infections,
malaria, typhoid, and undernutrition [7].

Study population and participant selection

The study targeted children of both sexes between the
ages of 6-59 months living within the Buea health dis-
trict. Children were recruited into the study if there
were aged 6-59months and lived within the Buea
health district, and there was at least one adult aged 18
years or more to provide consent. Excluded from the
study were children with a health condition (e.g., lum-
bar scoliosis) that could falsify anthropometric meas-
urements or children whose caretaker denied consent.
Caretakers selected for interview were preferentially
the mother. In case the mother was not available, the
father or other adult (aunt, grandparent etc.) directly
responsible for the child was interviewed.
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Sampling

Sample size

A minimum of 278 participants calculated using the
formula: n = Z?% x % x k [8], were required for the
study, where: n=minimum sample size, z=confidence
value =1.96 for a 95% confidence interval, p =estimated
prevalence of childhood malnutrition from a study
done in a similar crisis setting=9.0%% [9], k=design
effect=2, d=error margin=0.05 and 10% attrition
added.

Sampling technique

Surveyed households were selected using a multi-stage
sampling technique. First, the health areas that make
up the Buea health district were considered, and three
of them (Bova, Bokwango, Buea Road) were selected by
simple random sampling. Next, geographically accessi-
ble households with children 6—59 months were identi-
fied and surveyed for each health area. In each selected
household, the mother, father or any adult present in the
house at the time of the survey was then interviewed. In
the event where consent was denied from a household
head/ caretaker, the data collectors continued to the next
eligible household. The number of households surveyed
in each selected health area was proportionate to the esti-
mated number of eligible households within the health
area. In case, an eligible households with 2 or more eli-
gible children, one child was selected randomly by ballot.

Data collection

Data collection tool

Data was collected via kobo collect on android phones,
using a validated structured questionnaire designed as a
kobo collect form. The questionnaire captured informa-
tion on the socio-demographic characteristics of both the
child and caretaker; water, sanitation and hygiene prac-
tices of participants and the household; dietary diver-
sity of the children 24hours prior to the survey using
the dietary diversity questionnaire [10]; household food
insecurity, assessed using the household food insecurity
access scale (HFIAS) [11], a nine questions tool used to
distinguish food insecure from food secure households,
and to estimate the prevalence of household food inse-
curity; and the medical history of the children/caretakers
with particular focus on chronic diseases such as HIV/
AIDS that could influence their nutritional statuses. The
questionnaire was pretested in the Molyko health area
to ensure clarity of language, appropriateness, and suf-
ficiency. This allowed for adjustments and corrections
to be made as necessary before effectively beginning the
data collection process.
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Measurement of variables

Anthropometric parameters Height was measured
using a UNICEF height board to the nearest 0.1cm, fol-
lowing standard procedures to ensure readings were
accurate. Children aged 24months and younger were
measured lying down with infant’s head against the top
of the headboard of the infantometer (recumbent length),
while those older than 24 months old were measured
standing up straight (height) with the child’s buttocks,
shoulder blades, and heels together touching the back
of the stadiometer. Weight was measured using a bat-
tery powered portable Seca 216 digital floor scale to the
nearest 0.1kg. At the beginning of each day, scales were
calibrated with a standard 5kg weight and validated as
accurate before use. For children younger than 24 months
or those older than 24 months who were unable to stand,
tared weighing was done. For children 24 months or older
who could stand still, the child was weighed alone. Mid
upper arm circumference (MUAC) was measured using
a colour coded MUAC tape to the nearest 0.1 cm follow-
ing standardized procedures to ensure accuracy [12]. The
height, weight and MUAC anthropometric components
were standardized. All measurements were done twice
by the same study personnel and the average taken. If
the two measurements were not within 2 units (0.2kg for
weight and 0.2 cm for height and MUAC), the measurer
was instructed to repeat the measurement until there
were at least two measurements within 2 units.

Undernutrition Stunting and underweight were defined
as Length/height-for-age < —2 standard deviations (SD)
of the median, and weight-for-age < —2 SD respectively.
Wasting was defined as either a weight-for-height Z
score < —2 SD or a MUAC <12.5cm [2].

Dietary diversity Food items consumed by the children
24 hours prior to the survey were recorded and grouped
into the seven essential food groups for children as rec-
ommended by the World Health Organization (WHO)
notably breast milk, cereals and tubers, legumes and
nuts, dairy products, flesh foods (meats/fish/poultry),
eggs, vitamin A-rich fruits and vegetables, other fruits
and vegetables [13]. A child was considered to have con-
sumed a particular food group if they consumed at least
one food item from the food group. Each food group
was scored 1 if consumed by the child and 0 if not. The
dietary diversity score (DDS) was then computed for
each child by adding up all the 1’s from the different food
groups consumed by the child. The total DDS ranged
from a minimum of 0 (the child consumed none of the
food groups) to a maximum of 7 (the child consumed all
the food groups). Children who consumed at least four
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of the seven food groups (DDS >4) were considered to
meet the minimum dietary diversity requirements, while
those with a DDS <4 were on the other hand considered
to have poor dietary diversity [13].

Household food insecurity Household food insecurity
(HFI) was assessed using the Household Food Insecurity
Access Scale (HFIAS) for the 4 weeks period preceding
the survey. To obtain the HFIAS score, the answer to each
HFIAS question was coded as follows: If the respondents
answer to a question was ‘no; the answer to that ques-
tion was coded as ‘0’ In case the respondents answer to
a question was ‘yes, the answer was coded based on the
frequency reported by the respondent as 1= Rarely (once
or twice in the past 4 weeks), 2=Sometimes (three to
ten times in the past 4 weeks), 3=COften (more than ten
times in the past 4 weeks) [11]. The total HFIAS score
was then obtained by summing the score to all the dif-
ferent questions. Consequently, the score ranged from a
minimum of 0 (the answer to all questions was ‘no’) to
a maximum of 27 (the answer to all questions was ‘yes,
often’). Higher scores indicated higher levels of food
insecurity and vice versa. HFI categories were then gen-
erated following previously defined guidelines [11]. HFI
was classified into severely food insecure, moderate food
insecure, mildly food insecure and food secure.

Data management

The data was exported from the kobo collect platform
as a Microsoft Excel spreadsheet, cleaned and analysed
using STATA version 16.0 for Microsoft Windows. The
initial sample consisted of 334 observations. Four (04)
observations were deleted from the database as they did
not correspond to the selection criteria (children aged
below 06 months of age). The proportion of missing
data for each explanatory variable varied from none to
a maximum of 1.8%. As such, we assumed that the data
were missing completely at random, and that deleting
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observations with the missing data did not yield a con-
siderable change in the dataset. Hence, list-wise deletion
was employed, with 09 observations dropped. A total of
321 observations with no missing data, were retained for
use for statistical analysis (Fig. 1).

For the retained 321 observations, Z scores were gener-
ated using the ‘zanthro’ function of the STATA software,
by comparing the recorded weight and height measure-
ments of each child, to the WHO 2007 standard growth
charts for children of the same sex and age [14]. Con-
tinuous variables were summarized as means with corre-
sponding standard deviations, while categorical variables
were presented as counts with percentages.

Data analysis

The prevalence of each form of undernutrition (stunt-
ing, wasting and underweight) was compared between
the different categories of each explanatory variable using
the Chi square test or the fisher’s exact test as appropri-
ate. Explanatory variables with p<0.20 in the univariate
analysis were retained for use as factors in multivariate
analysis. The decision to use explanatory variables with
»<0.20 in the univariate analysis as factors in the multi-
variate model, was to maximize the chance of capturing
variables that might influence the association studied or
explain some of the variance in the outcome, even though
they were not significantly associated to it. Multivariate
logistic regression was used to determine characteristics
independently associated with increased risk of stunting,
underweight and wasting respectively. A 5% probability
of a type I error was deemed acceptable. In all instances,
two-sided p values were reported.

Results

Description of the study population

Table 1 summarizes the socio-demographic characteris-
tics of the children, caretakers and households assessed
during the survey. The age of the children ranged
6-59months with an average of 33.6+16.5months. A

Entire sample
(n=334)

Excluded
Did not meet inclusion criteria: Child age <6
months (n = 04)

Final sample (Used for statistical analysis)
Complete cases: Observations with no missing data
for any of the explanatory variables (n = 321)

Fig. 1 Sample selection process

Incomplete cases: Observations with missing data
for one or more explanatory variables (n = 09)
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Table 1 Socio-demographic characteristics of the study sample
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Children

Carers

Household

Characteristic

n (%) N=321

Characteristic

n (%) N=321

Characteristic

n (%) N=321

Age category
6-24 months
25-59months

Sex of child
Female
Male

Chronic disease

Yes
No

Snacking between meals
Yes
No

Number of meals daily
1-2
3-4
>4

Hand washing
Soap and water always

Soap and water sometimes

Water only
Skipped a meal

Yes

No

117 (36.4)
204 (63.6)

168 (52.3)
153 (47.7)

01(0.3)
320(99.7)

282 (87.9)
39(12.0)

18 (5.6)
197 (61.2)
106 (33.0)

56 (17.5)
235(73.4)
29(9.1)

17(5.3)
304 (94.7)

Age category
< 35years
36-55years

> 55years
Sex of carer
Male

Female

BMI category

Normal weight
Overweight
Obese

Chronic disease
Yes

No

Smoking

Yes

No

Alcohol consumption
Yes
No

Physical activity

No exercise

Once a week

2-4 times a week
Daily

Marital status
Single

Cohabiting

Married
Employment status
No job
Self-employed
Government / Private
Educational level
No schooling
Primary

Secondary
University or more

258 (80.4)
60 (18.7)
03(0.9)

16 (5.0)
305 (95.0)

89 (27.7)
127 (39.6)
105 (32.7)

17(5.3)
304 (94.7)

05 (1.6)
316 (98.4)

111 (34.6)
24.(7.5)
08 (2.5)
178 (55.4)

78 (24.3)
53 (16.5)
190 (59.2)

99 (30.8)
175 (45.4)
47 (14.6)

6 (1.9%)

44 (13.7%)
108 (33.6%)
163 (50.8%)

Household size category
< 5 persons
> 5 persons

Decision maker
Father

Mother

Other

Other household member
with chronic disease

Yes
No

Water source
Protected/Appropriate
Unprotected/Inappropriate
Toilet type

Water closet

Pit toilet

Sharing toilet
Yes
No

Waste disposal
Inappropriate
Appropriate

Household size category
< 5 persons
> 5 persons

187 (58.3)
134 (41.7)

49(15.3)
272 (84.7)

57(17.8)
264 (82.2)

187 (58.3)
134 (41.7)

Freq Frequency, BMI Body Mass Index

greater proportion of the children were female (52.3%).
Caretakers had a mean age of 30.1+7.7years and were
mostly women (95.0%), with 84.4% of them attaining the
secondary or tertiary level of education. Households had

an average of 5.5+2.4 persons (range: 02—15) children
and adults inclusive. Majority of the households (60.4%)
used unprotected/inappropriate drinking water sources
and disposed of their waste appropriately (82.2%).
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Dietary diversity and food security

The children consumed between 1 to 7 food groups with
a mean DDS of 3.7+ 1.0 food groups. The consumption
pattern of the different food groups consumed by the
children is depicted in Fig. 2. Cereals (96.7%) were the
most consumed food group while vitamin A rich vegeta-
bles and fruits (1.8%) and organ meats (0.6%), were the
least consumed (Fig. 2). The average HFIAS score was
7.246.2 (range: 0-26 on a total of 27), with a median
score of 7.0 [Interquartile range (IQR): 0-25].

Prevalence of undernutrition

Of the 321 children retained in the final sample, 31.8%
(102/321) were undernourished, being either stunted,
wasted or underweight. Stunting was the most common
form of undernutrition with a 26.5% (85/321). This prev-
alence was higher among children aged 6-24months,
those with poor dietary diversity (DDS<4), and those
whose caretakers were cohabiting or uneducated than
others (Table 2). Stunting was equally significantly more
prevalent among children from homes who drank water
from inappropriate sources, used a pit toilet or shared
toilets with other homes than others (Table 2). Wasting
was the second most prevalent form of undernutrition
reported in this study, with an overall prevalence of 3.7%
(12/321). Male children and children consuming fewer
meals a day were significantly more wasted (Table 3).
Though statistically insignificant, the prevalence of wast-
ing was equally greater among food insecure households
(4.9%) compared to food secured households (2.4%)
(Table 3). Underweight was the least common form of
undernutrition in the sample, with an overall preva-
lence of 1.6% (05/321). This prevalence was significantly
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higher among girls than boys (Table 4). The prevalence of
underweight was equally greater among children whose
caretakers were obese, though borderline statistically
insignificant (p =0.05) (Table 4).

Risk factors of undernutrition

Following multivariate logistic regression, the risk of
stunting was greatest among children with poor dietary
diversity (DDS <4) (aOR: 2.59, CI: 1.46—4.61), and those
from homes who drank water from inappropriate sources
(aOR: 2.32, CI: 1.30—4.15) (Table 5). Wasting was more
likely to be present among children of the male sex
than female (aOR: 5.34, CL: 1.09-26.14) and children
whose caretakers smoked (aOR: 61.59, CI: 3.42—-1108.0)
(Table 6). No factor was identified to be independently
associated with a greater risk of being underweight
(Table 7).

Discussion

This study sought to assess the prevalence and risk fac-
tors of undernutrition among children under-five in the
Buea health district. We found prevalence’s of stunting,
underweight and wasting of 26.5, 1.6 and 3.7% respec-
tively, and found that inappropriate drinking water and a
poor dietary diversity diet (DDS <4) were independently
associated with increased risk of stunting. Being male
and having a smoking caretaker were linked with higher
risks of being wasted.

The prevalence of stunting (26.5%) found among chil-
dren under-five recorded in our study was higher when
compared to similar to the national prevalence of 29%
obtained during the 2018 DHS [3]. Although disease and
inadequate food remain the major causes of malnutrition

Food type/class Cereals I —— 1067
Spice and condiments S 04 5
Other vegetables IS () 3
Sweets IITTEEEEEEEEE— 3 () O

Milk & dairy products EEE (7.6

Oil & fats HTTTEEEEEEEE——— (0.4

White tubers EE——————4) |
Fish & sea food H——i4().()

Flesh meat

Dark green vegetables
Red palm oil
Legumes and nuts
Eggs

Other fruits

Vitamin A rich fruits
Vit A rich vegetables
Organ meat

e 3 7
e )0 4
I )8 2
I )4 )
|79
2]

B18

B 18

10.6

Fig. 2 Consumption pattern of the different food groups by the surveyed children

Percentage
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Table 5 Characteristics associated with stunting
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Characteristic N Stunting (%) OR (95% Cl) aOR (95% Cl) P-value

Age of child 0.82
6-24 117 333 1.72 (1.04; 2.85) 1.08 (0.54; 2.18)
25-59 204 226 1 1

Sex of child 0.07
Male 153 30.7 1.51(0.92; 2.50) 1.69(0.97; 2.95)
Female 168 226 1 1

Marital status (carer) 0.11
Cohabiting 53 396 2.54(1.17;5.54) 2.16(0.91;5.15)
Married 190 253 1.31(0.69; 2.48) 1.02(049;2.11)
Single 78 205 1 1

Employment status (carer) 030
No job 99 263 2.04(0.81;5.10) 0.67 (0.23; 2.02)
Self-employed 22 409 242 (1.02; 5.74) 1.14(0.42;3.08)
Government / Private employed 47 14.9 1 1

Educational level (carer) 0.25
No schooling 6 66.7 8.19 (1.43; 46.69) 5.53(0.90; 33.95)
Primary 44 300 1.72(0.81;3.65) 1.22(0.52;2.86)
Secondary 108 333 2.05(1.17;3.57) 1.47(0.76; 2.82)
University or more 163 19.6 1 1

Dietary diversity (child) 0.001
DDS<4 112 37.5 2.32(1.39;3.85) 2.59(1.46;4.61)
DDS>4 209 206 1 1

Water source 0.004
Unprotected/Inappropriate 127 378 2.58 (1.55;4.28) 2.32(1.30; 4.15)
Protected/Appropriate 194 19.1 1 1

Toilet type 0.69
Pit toilet 103 350 1.85(1.11;3.10) 1.18(0.53;2.62)
Flushing system 218 225 1 1

Sharing toilet 0.96
Yes 49 38.8 1.98 (1.04; 3.74) 1.02 (0.44; 2.36)
No 272 243 1 1

N Frequency, aOR Adjusted Odds ratio, C/ Confidence Interval, DDS Dietary Diversity Score

globally, lack of education, poor quality and inadequate
health services, poverty and detrimental health practices
add to these conditions in Cameroon. This prevalence
is lower than those reported in other African and low-
income countries [15, 16]. In a secondary analysis of data
from 2960 children obtained from the Tanzania DHS of
2015-2016, the prevalence of stunting was estimated at
31% [15]. Results from a community based cross-sec-
tional survey similar to ours in India indicated a preva-
lence of stunting as high as 45.7% [16], while Lawan et al.
in Nigeria showed an even higher prevalence of stunt-
ing [17]. The discrepancies observed could be explained
by the differences in the age group of children used in
these studies. While our survey focused on children aged
6-59months, the aforementioned studies focused on

children aged 6-24months. In addition, prevalence of
wasting (3.7%) and underweight (1.6%) were low com-
pared to a similar findings reported in Cameroon [18].
Children suffering from undernutrition have a weak-
ened immune system, leaving them vulnerable to devel-
opmental delays, disease and death. The possible reason
for this might be disparities among participants in socio-
demographic characteristics, setting, wealth and access
to health care.

Children drinking water from inappropriate sources
were more likely to be stunted as compared to their
peers drinking tap or mineral water. About 40% of chil-
dren drank water from inappropriate sources, indicat-
ing that a good number of them were exposed to poor
sanitation which could increase the risk of disease and
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Table 6 Characteristics associated with wasting
Characteristic N Wasting (%) OR (95% Cl) aOR (95% CI) P-value
Sex of child 0.04
Male 153 59 344 (0.91;12.94) 5.34(1.09; 26.14)
Female 168 1.8 1 1
Number of daily meals 0.08
1-2 18 1.1 6.03 (1.02; 35.49) 4.17 (1.04; 16.63)
>4 106 57 2.89(0.80; 10.50) 417 (1.04,16.63)
3-4 197 20 1 1
BMI category (carer) 032
Normal weight 89 4.5 2.94(0.53;,16.42) 293 (047;18.16)
Obese 105 57 3.79(0.75;19.18) 3.63(0.67;19.70)
Overweight 105 1.6 1 1
Smoking 0.005
Yes 5 200 6.93(0.71;67.25) 61.59 (3.42; 1108.0)
No 316 35 1 1
Alcohol consumption 0.1
No 110 64 2.79(0.86; 8.99) 2.92(0.79;10.73)
Yes 210 24 1 1
N Frequency, aOR Adjusted Odds ratio, C/ Confidence Interval, BMI Body Mass Index
Table 7 Characteristics associated with underweight
Characteristic N Underweight (%) OR (95% Cl) aOR (95% Cl) P-value
Number of daily meals 0.59
1-2 18 56 5.74(0.49; 66.54) 4.01(0.25;63.17)
>4 106 19 1.88 (0.26; 13.50) 1.78(0.23; 13.59)
3-4 197 1.0 1 1
Alcohol consumption 0.1
No 110 36 7.89(0.87;71.44) 6.34 (0.66; 61.19)
Yes 210 0.5 1 1
Household size 0.17
>5 persons 134 3.0 5.72(0.63;51.79) 483 (0.51;45.56)
<5 persons 187 0.5 1 1
Sharing toilet 037
Yes 49 4.1 3.54(0.62; 23.45) 2.58(0.32;20.64)
No 272 1.1 1 1

N Frequency, aOR Adjusted Odds ratio, C/ Confidence Interval

undernutrition. The association between drinking water
and stunting has been established by preceding authors
[19-22]. The later statement is further strengthened by
the UNICEF conceptual framework, which describes
insufficient access to clean water, sanitation, and hygiene
(WASH) as an underlying contributing factor to under-
nutrition [23]. Given its importance, access to appro-
priate, safe sources of drinking water was identified as
a major public health problem and adopted as a human
right by the United Nations general assembly in 2010.
In effect, unsafe or contaminated water can lead to the

transmission of diarrhoeal diseases such as cholera, dys-
entery, typhoid, and polio. Unsafe drinking water can
equally lead to environmental enteropathies, which in the
long-term result in undernutrition, anaemia, impaired
brain development and growth stunting [24, 25].
Inadequate dietary diversity (DDS<4) was found to
be associated with higher odds of being stunted among
children in the current study. Several studies have found
a similar association [15-17, 26—-28]. Dietary diversity is
a good predictor of the dietary quality and micronutrient
density in children [27, 29]. This is explained by the fact
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that overall, the consumption of animal-source foods like
meat (consumed by 32.7% of children), fish (consumed by
40%), eggs (consumed by 18%) was poor among the chil-
dren in our sample. Animal-source foods like meat, fish,
milk, eggs, and poultry have a variety of micronutrients
including vitamin A, vitamin B-12, riboflavin, calcium,
iron, and zinc that are difficult to obtain in adequate
quantities from plant sourced foods alone [30]. Insuf-
ficient intake of these nutrients may hinder the physical
development of a child, resulting in stunting. This high-
lights dietary diversity as one of the important factors
that could be targeted by policy makers and interventions
to improve on the nutritional status of children in the
Buea health district.

The prevalence of underweight and wasting stood at
1.6 and 3.7% respectively. This prevalence was lower than
that recorded in most African and developing countries
[15, 16]. The present study did not find an association
between underweight or wasting and the dietary diver-
sity of children. This is in line with findings from other
studies [31, 32]. This might be due to the fact that under-
weight and particularly wasting are acute conditions
resulting from shorter-term episodes of inadequate feed-
ing or illnesses.

In this study, male children had a significantly higher
risk of being wasted than their female counterparts. This
association between the male sex and wasting has been
reported in other African countries, notably Nigeria, and
Ethiopia [33, 34]. A recent meta-analysis equally found
the same association between the male sex and all three
forms of undernutrition [35]. Though no direct scien-
tific explanation to this association is known yet, a few
attempts have been made to explain it and are worth
mentioning. Boys have the tendency to engage in physi-
cal activities of much higher intensity thereby using up
considerable amounts of energy meant for proper growth
and development. On the other hand, girls are culturally
expected to engage in less intense physical activity which
includes staying home with their mothers near food
preparation. As such they conserve and channel more
energy to growth and development, and are therefore less
likely to be malnourished.

Limitations and strengths

Certain limitations should be considered when inter-
preting results obtained from this study. Given the
cross-sectional design of the study, the direction of the
associations observed cannot be ascertained. Conclu-
sions on the causal effect of significant factors identi-
fied herein is therefore not possible. Also, a considerable
portion of the data obtained was based on self-reported
information provided by the caretakers. As a result,
they could be a tendency for caretakers to under-report
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certain aspects such as their smoking status for instance,
leading to social desirability bias. However, privacy was
assured during data collection and participants pro-
vided their responses anonymously. As such there was
little incentive to report inaccurate answers. Recall bias
could equally come into play as caretakers may not prop-
erly recall all required information. Furthermore, certain
indicators of the nutrition status like stunting represent
a long-term cumulative process, whereas the dietary
information available reflected dietary patterns 24 h prior
to the survey. In addition, we were not able to attain the
minimum sample size calculated a priori, thereby reduc-
ing our desired statistical power. However, we used
robust statistical methods to analyse available data and
remain confident in the results obtained and presented
herein.

As strengths, we accounted for major risk factors and
confounders of undernutrition in the analysis. Also, the
probabilistic sampling method employed, implies that
our sample could be reasonably representative of the
population of children under five in the Buea health dis-
trict. Thus, the findings of the current study could be
generalised to setting with similar problem.

Conclusion

Undernutrition, particularly stunting is prevalent among
children under-five in the Buea health district. Poor
dietary diversity and inappropriate drinking water were
potentially modifiable risk factors of undernutrition iden-
tified. This highlights the need for both nutrition specific
and sensitive interventions to improve dietary diversity,
the access to safe drinking water and educate caretak-
ers on the importance of water, sanitation and hygiene
for the proper growth and healthy development of their
children.
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