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Abstract

Malnutrition remains one of the major problems in developing countries affecting both adults and children
under 5 years. The use of binary logistic regression model was employed, and parameters of interest
estimated. Results showed that 29.3 percent of the children were acutely malnourished. There was an
insignificant difference between household food security and child malnutrition status (p —value =
0.842). Factors such as the age of caregivers, household size, the gender of the child, and the level of
education of caregivers, if the child was weighed at birth, source of income, the occupation status, and the
distance to the water source remained insignificant at a multivariate level. However, factors such as full-term
maternal pregnancy, the child being ill for the past two weeks, and the study site were strong significant
factors affecting the status of childhood malnutrition. Moreover, mothers with full-term pregnancy up to the
birth were 53 percent less likely to have malnourished infants when compared to their counterparts whose
pregnancy was not term. Mothers/caregivers who traveled more than half a kilometer were twice more likely
to have their children malnourished than those who had traveled less than half a kilometer. It recommended
that the policymakers and the entire County government of Marsabit should build more social amenities that
provide pregnant women with full-term maternal checkups for both antenatal and postnatal care. County
government of Marsabit should lobby and mobilize resources for food aid or cash transfers to households.

*Corresponding author: Email: rchebisaga@gmail.com;
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1 Introduction

Malnutrition is a leading cause of death in children under the age of five. Globally, an estimated 13.6 million
children die each year as a result of malnutrition [1]. At the global level, an estimated 151 million (22.2%)
children under-five years of age were stunted in 2016 [2]. Furthermore, other researchers have identified
childhood undernourishment as a global development issue caused by a lack of access to nutritious foods,
repeated infections, and insufficient maternal and child feeding and care practices during the first 1,000 days,
from conception to age two. Undernutrition has serious consequences for children's physical growth and
cognitive development, as well as their overall health [3].

Despite existing interventions, child malnutrition remains a major global public health issue [4]. Child
malnutrition is the root cause of nearly half (45%) of all child deaths, particularly in low socioeconomic
communities in developing countries [5]. In 2018, an estimated 149 million children under the age of five were
stunted and 49 million children were wasted globally [6]. However, while the prevalence of stunting has been
shown to be declining in Sub-Saharan Africa, it has remained above 30% [6].

Stunting has been identified as an important outcome in and of itself, as well as a marker of several negative
outcomes, and global attention has been focused on reducing the high burden of childhood stunting in low- and
middle-income countries (LMICs) [7]. The World Health Assembly approved global nutrition targets for 2025
in 2012, including a 40% reduction in the number of stunted children under the age of five [8].

As a result, all countries must take immediate action to meet Sustainable Development Goal 2, which calls for
the abolition of all forms of malnutrition by 2030. This, in turn, can contribute to other targets related to child
survival, educational attainment, and overall well-being. Several conceptual models have been developed to
better understand the causes of child malnutrition, the majority of which use a multifactor approach [9].

Furthermore, UNICEF estimates that in Kenya, 239,446 children suffer from moderate acute malnutrition
(MAM) and 2600 children suffer from severe acute malnutrition (SAM) (SAM). Chronic malnutrition also
contributes to approximately 35, 000 deaths among children aged 5 in Kenya each year [10]. According to the
Kenya Demographic Health Survey 2014, 26 percent of children under the age of five are stunted, 4 percent are
wasted, and 11 percent are underweight. Malnutrition is still a public health issue in western Kenya. According
to the survey, 25.2 percent of children under the age of five are stunted, with 8.2 percent severely stunted
[11,12].

Furthermore, sample survey reports in Kenya show that the under-five mortality rate in Marsabit County is 52
per 1000 live births, and crude mortality rates are 10.4 per 10,000 live births per day in the county [13].
Marsabit County, on the other hand, has poor health and nutrition outcomes, which are thought to be primarily
related to household food insecurity as a result of recurring droughts. According to the Marsabit County Long
Rains Food Security Assessment Report (2017), the county's weighted average prevalence of Global Acute
Malnutrition (GAM) was 16.9 percent, classifying the county as critical, according to the Integrated Food
Security Phase Classification (IPC) [14].

Although many studies have been conducted in the country to investigate factors known to be associated with
acute malnutrition, few studies have been conducted in ASAL areas, specifically in Marsabit County. As a
result, the current study will be useful to policymakers in the public and private sectors in understanding the
main causes of malnutrition among children under the age of five.

2 Specific Objectives of the Study

i. To determine the prevalence rates of acute malnutrition (wasting) using WHO standards between the two
study sites, in Marsabit County, Kenya.
il. To determine the correlation between household food security, household dietary diversity index, and
acute malnutrition status of under five years children in Marsabit County, Kenya.
ii. To fit a Logit model to determine factors that significantly affect the acute malnutrition status of under-

five children in Marsabit County, Kenya.
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3 Research Methodology

3.1 Study area

The Marsabit County is located in Kenya's central north. It is located on the eastern shore of Turkana Lake. The
OlDonyo range (2,066M) in the southwest, Mount Marsabit (1,865M) in the central part of the county, the Hurri
Hills (1,685M) in the northeastern part of the county, Mount Kulal (2,235M) in the northwest, and the
mountains surrounding Sololo-M are all significant topographical features. According to the Kenya National
Bureau of Statistics Census (KNBS) report of [15], Marsabit county population was 459785 persons (243548
male, 216219 female and 18 intersex) with with average household size of 5.8 person. The same reports show
the county being the most sparsely populated county in the country having an average of 6 persons per square
kilometer. Livestock farming (mainly pastoralism) accounts for more than 80 percent of income of residents of
the county ((Kenya Food Security Brief, 2013).

Data Sources: Data was extracted from the Marsabit County SMART survey, which was conducted in July
2019. The study used a retrospective study design and used data on children's malnutrition categories, including
height, weight, and age indicators for all children under the age of five, to calculate the weight-for-height
(WHZ) anthropometric indicator. The index was calculated as a standard deviation unit from the reference
group's median.

The World Health Organization's revised growth criteria were used to calculate children's nutritional status in
2006. Thus, children who were less than -2 SD of the median reference population were labeled as being too
thin for their respective heights (wasted).

This variable was deemed to be response variable during statistical investigations. The two-level response
variable wasting was defined as 1= for Acute Malnutrition and 0= for for the normal population [16,17]. The
child’s nutrition status was grouped into three classes which are namely; 1)-Severely under-nourished (< -3.0 Z-
score), 2) Moderately under-nourished (-3.0 to -2.01 Z-score) and 3) Nourished (>-2.0 Z-Score). Thus,
malnutrition status variable being a categorical variable was modelled using a linear model where a binary logit
model was employed to predict factors linked with undernutrition among children above six months but less
than 59 months.

3.2 Sample size and sampling procedure

The sample size utilized a single proportion population formula (Fishers et al., 1991) as shown in equation 1.

Za/2*P*Q
n=——s—

oz Delf (1)

n is the desired sample size and P is the estimated probability of the acutely malnourished children in the target
population. Z= standard normal deviation which is usually assumed to be 1.96D=degree of precision which is
set at 0.05, Deff=Design Effect, taken as 1.4

The following assumptions was considered: 95% confidence level, Design Effect taken as 1.4, P = estimated
proportion of wasting (29.9 percent) and a 5 percent margin of error [18].

A two stage stratified cluster sampling was used where villages were selected using the probability proportional
to population size (PPS). Stage one sampling involved the sampling of the villages to be included in the survey
while the second stage sampling involved the selection of the households from the sampled villages. The sub-
counties formed the strata owing to different environmental and cultural differences of the sub-counties.

3.3 Statistical analysis

Statistical Package for Social Sciences (SPSS) version 21.0 and Microsoft office excel 2007 was utilized for
entry and analysis of data. To explain the proportions and frequencies of socio-demographic features and other
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applicable factors in the research, outputs from descriptive analysis were used. Output obtained from the
analysis of bivariate and multivariable logistic regression analysis identified the variables related to under 5
child under-nutrition status. In order to see the extent of the correlation between the result and the chosen
independent variables of interest, both the crude and adjusted odds ratios and their corresponding 95 percent
confidence intervals were calculated.

3.4 Binary logistic regression model description

Consider a random variable Y that can take on one of two possible values. Given a data set with total sample of
n, where each observation is independent, Y can be considered as a column vector of n Bernoulli random
variables y;. Let X; = (xg;, %1;, - Xi)' be a vector of factors (explanatory variables) corresponding to the i®
subject, i = 1,2, ...n, where x,; = 1. Suppose y; takes on the value 1 with probability[](x;) = p(Yi =11X; =
xl-) and the value 0 with probability 1 — [](x;). In logistic regression the response probability [[(x;) evaluated
as:

Bo+ B1Xqj+ -+ BpXki ( Iy,
_ _ _ _ e _ exp(B'xy)
MG = p(Y; = 1X; = %) = 7Pt ki = Tremp(n) )

In which 8=(8, B1, B2, ---, Bi)' refers to a column vector of coefficients of regression that are not known. The
odds of success are defined as:

NX) '
(2910 ©)

The log-odds (logit) are then given by:

l'l( i) ! .
log (WX()) =B'X;,i1,2,3,..,n (4)

A key feature of the multiple binary logistic regression models is that the odds that an outcome will happen
when a specific category of a given covariate compared to the odds of the outcome happening given the
reference category, adjusted for all other covariates, can be calculated directly from the logistic coefficients by
OR = exp (Bx).- However, this simple relationship is true only if the relationship between the logit and X}, is in
fact linear and there are no interactions between the covariates.

4 Results and Discussion

4.1 Demographic characteristics

The study details of children were matched with those of caregivers of reproductive age groups between 15-49
years of age. The mean age of caregivers was 24.68 years with a standard deviation of 7.29 years with a mean
household size of 5.83 members and a standard deviation of 2.16 members. This summary was drawn up based
on the parametric distribution assumptions, since the age of the caregivers, fulfilled the normality assumption.
As far as marital status is concerned, 5 (1.1%) of women are single, while 400 (88.7%) were married, and 35
(7.8%) are widowed. With regards to the education level of the caregiver, 370 (82.0%) did not attend school,
while (6.9 % vs. 2.7%) attended primary and pre-primary school respectively, with 21 (4.7%) having tertiary
education. Lactating women, however, had the highest proportion of 306 (67.9%), those who were pregnant and
lactating had 103 (22.8%), and those who were pregnant had the lowest proportion.

Conversely, concerning the occupation status of caregivers, the majority were in the informal sector, with 347
(76.9%) herders, 44 (9.8%) casual workers and 26 (5.8%) traders respectively, while the least occupation was
farming with only two farm workers (0.4%). Furthermore, the North Horr study site appears to have slightly
more subjects than the Laisamis site (51.0% vs 49%) respectively.



Rop et al.; AJPAS, 12(2): 1-12, 2021; Article no.AJPAS.67649

Table 1. Caregivers' socio-demographic characteristics, n = 451

Study variables Percent (%)
Mean household size, SD 5.83 (SD=2.16)
Mean age caregivers, SD 24.68 (SD=7.29)
Education level
Pre-primary 12 (2.7%)
Primary 31 (6.9%)
Secondary 17 (3.8%)
Tertiary 21 (4.7%)
None 370 (82.0%)
Marital status
Single/never married 5 (1.1%)
Married 400 (88.7%)
Widowed 35 (7.8%)
Separated 8 (1.8%)
Divorced 3 (0.7&)
Physiological status of women
Pregnant 32 (9.9%)
Lactating 201 (62.4%)
Not pregnant and not lactating 2 (0.6%)
Pregnant and lactating 87 (27.0%)
Occupation of the caregiver
Farm labor 2 (0.4%)
Employed (salaried) 20 (4.4%)
Waged labor (casual) 44 (9.8%)
Trader 26 (5.8%)
Study site
North Horr 230(51%)
Laisamis 221(49%)

Source: Authors Compilation, 2020

The demographic characteristics of children above six months and below 59 months of age are shown in Table
2. As the distribution of the child age was not normally distributed, the presentation of the parameters was made
using a non-parametric distribution. The median age of the child was 31.19 months, and the age range was 53.83
months. It was clear that the average child size per household was approximately 1.0 In terms of gender
distribution; male subjects appear to have a higher percentage than female subjects. On the other hand, the
measurement of the child MUAC distribution ranged from 9.60 cm to 23 cm, with a median of 14.2 cm. Also,
136 (30.2 %) of children reported having been ill in the last two weeks. A higher percentage of caregivers were
known not to have taken any water treatment measures before drinking as compared to 109 (24.2%) who made
attempts to treat water.

A quarter, 112 (24.8%) of the caregivers have been walking for more than 2 km to the main source of water,
while 202 (44.8%) have been walking for less than 1/2 km. Besides, only 74 (16.4 %) of infant birth weights
were taken at birth meaning 337 (74.7 %) of infant birth weights were not taken, and some of their birth weight
measurements were unknown at 40 (8.9 %) as summarized in Table 2.

4.2 Determining the acute malnutrition prevalence rates

The overall acute malnutrition status of children over the age of 6 months but under the age of 59 months using
WHO standards in Laisamis and North Horr study sites of Marsabit County, Kenya was investigated, and results
are as shown in Table 3. A proportion of 29.3 percent of children was undernourished (wasted) and a relatively
higher percentage of the study cohort of children was nourished (70.7 percent).

Chi-square test was used to test the association of acute malnutrition in children 6-59 months between Laisamis
and North Horr sub-counties of Marsabit County. The results presented in Table 4 show that Laisamis study site
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had a higher number of acutely malnourished children compared to North-Horr (33.0% vs. 25.6%) respectively.
However, the difference was statistically insignificant at alpha = 0.05(p-value 0.0851). According to KDHS
[13], the national total on the prevalence of wasting was 4.9 percent which implies that the study sites had way
above the national total acute malnutrition rates.

Table 2. Table showing child demographic /caregivers factors, n=451

Child study variables Percent (%)
Child median age(months), range 31.19 (range=53.83, min=6,max=59.83)
Median child-size per household 1
Mean child weight (Kg) 10.87 (SD=2.45)
Gender of child
Male 260 (57.6%)
Female 191 (42.4%)
Child MUAC distribution
Minimum 9.60
Lower quartile 13.50
Median 14.2
Upper quartile 15.00
Mean (SD) 14.21 (SD=1.20)
If birth weight was taken at birth
Yes 174 (16.4%)
No 337 (74.7%)
Don’t know 40 (8.9%)
Whether your child been ill in the past two weeks?
Yes 136 (30.2%)
No 315 (69.8%)
Do you do anything to your water before drinking?
Yes 109 (24.2%)
No 342 (75.8%)
Trekking distance to the water source
<1/2 km 202 (44.8%)
>1/2 km to less than 2 km 137 (30.4%)
>2 km 112 (24.8%)

Source: Authors Compilation, 2020

Table 3. Overall malnutrition status of children using WHZ Scores, n=451

Malnutrition status N, percent (%)
Stunting (malnourished) 132 (29.3%)
Normal (Healthy) 319 (70.7%)
Total 451 (100.0%)

Source: Authors Compilation, 2020

Table 4. Malnutrition status by study site, n=451

Study site p-value
Malnutrition status North-Horr, n (%) Laisamis, n (%)
Wasting (malnourished) 59 (25.6) 73 (33.0%)
Normal (Healthy) 171 (74.4) 148 (67.0%) 0.0851
Total 230 221 451

Source: Authors Compilation, 2020

Similarly, Chi square test was used to determine the association between the status of acute malnutrition
between boys and girls. Analysis results displayed in Table 5 shows that status of sex-wide wasting was
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statistically insignificant (p-value=0.3526). However, relative to their male counterparts, a significantly higher
proportion of females were severely and moderately malnourished (33.5 % vs. 26.2 %), respectively.

Table 5. Malnutrition status by gender of the child, n=451

Gender of child
Malnutrition status Male, n (%) Female, n (%) p-value
Wasting/malnourished 68 (26.2%) 64 (33.5%)
Healthy 192 (73.8%) 127 (66.5%) 0.089
Total 260 191 451

Source: Authors Compilation, 2020

4.3 Determining the correlation between household food security and childhood
malnutrition status

The Women Dietary Diversity score (WDDS) and Household Hunger Score (HHS) were used as proxy
indicators to access the food security status of households. Binary logistic regression was used to determine the
association between food security and malnutrition status of children below 5 years of age. We used the
household hunger scale [19] and women's dietary diversity score (FAO, 2016) as a proxy to the food security of
households. Households with Hunger Score less than one (HHS<1) were considered to be more food secure than
those with HHS>1. Similarly, women with dietary diversity scores greater than 5 (WDDS>5) were also
considered to be more food secure than those with a score of 5 or less (WDDS<=5). Table 6 below shows the
impact of food security in the household versus acute malnutrition status in children. Analysis showed that there
is no significant difference between household food security and child malnutrition status (p-value=0.842).
However, there was a slight difference in malnutrition status with households considered to be food secure
having 28.8% of children being undernourished as compared to 29.6% of children from food-insecure
households. Studies have shown that household food security play important roles in preventing undernutrition
[20-23]. Evidence in our study to support or contradict these studies is feeble. This can be attributed to the
cultural set up of these communities where households share their resources among each other where the lesser
privileged households are supported by those households who fare a little better. Interventions that target to
address malnutrition issues need to target community factors rather than household factors.

Table 6. Correlation between household food security and malnutrition status, n=451

Malnutrition status Household food security status(using the household hunger  p-value
Scale-HHS)
Secure, n (%) Not secure, n (%)
Wasting/malnourished 57 (28.8%) 75 (29.6%)
Healthy 141 (71.2%) 178 (70.4%) 0.842
Total 198 191 451

*Food Secure Households (HHS of between 0 and 1) & food insecure households HHS> 1

The adjusted Logit regression model was fitted to investigate factors that significantly affect malnutrition status
of children below 5 years of age and results are presented in Table 7 below. At a multivariate level, children
who have been ill in the past two weeks preceding the survey were twice more likely to be acutely malnourished
compared to children who have never been sick (AOR=2.00, 95% CI=1.282-3.19). Other studies have reported
environmental factors that have a significant impact on the preference of body weight deficiencies to include the
impact of previous illness [24].

Place of residence has also been shown to have significant effects of under 5 years children undernutrition [24].
Our study also found out that children in North Horr sub-county were less likely to be affected by under
nutrition compared to their counterparts in the Laisamis sub-county (AOR=0.57, 95 percent CI=0.354-0.91).
The implication here is that the various sub-counties have a significant difference in acute malnutrition levels
and more interventions are required to curb the problem of acute malnutrition in Laisamis Sub-County. It is
critical to note that North Horr sub-county also has a way higher level of malnutrition when compared with the
national average of 4.9% [13].
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Mothers with full-term pregnancy were 53 percent less likely to have undernourished children compared to
those mothers whose pregnancy was not full term (AOR=0.47, 95% CI=0.276-0.804). This observed association
is consistent with the findings of other studies [25-31].

Another finding was that children from mothers who were lactating were twice as likely to be acutely
malnourished compared to those who children whose mothers were pregnant but not lactating (AOR=2.12, 95%
CI=0.929-4.828). This is an interesting finding since it is an acknowledged fact that breastfeeding plays
important role in prevention of various form of childhood malnutrition including acute malnutrition (Scherbaum
& Srour., 2016) as it is associated with a lower risk of infectious diseases particularly in lower-income countries
[32] where feeding the child with breast milk is expected to disrupt diseases and malnutrition in children. This
needs to be investigated further in future studies.

Other important results were that mothers who often trekked more than half a kilometer to fetch water were 1.14
times more likely to have their children malnourished than those who trekked less than half a kilometer
(AOR=1.14, 95% CI=0.722-1.798). This is aligned to study by Action Against Hunger where it found out that
mothers having more time with their children were less likely to have malnourished children (Bizoueme et al.,
2012). Distant water sources also compromised household hygiene [33] and this would contribute to child
undernutrition.

Table 7. Adjusted logistic regression model with factors related to the overall wasting status for children
above six months but below five years of age using WHZ scores, n=451

Factors Estimate Std error Wald Chi-square P-value @ AOR 95% CI

Intercept -0.0774 0.7116 0.0118 0.9134 0.93

Caregivers age (years) -0.0180 0.0149 1.4569 0.2274 0.98 0.954-1.011

Household size -0.0445 0.0537 0.6862 0.4074 0.96 0.861-1.063
Child gender

Male vs. female (Ref) -0.3253 0.2166 2.2563 0.1331 0.72 0.472-1.104

Education level

Ever attended school vs. -0.2562 0.3440 0.5549 0.4563 0.77 0.394-1.519

never attended school (Ref)

If child weight taken at birth

Yes vs. No (Ref) -0.3403 0.3416 0.9922 0.3192 0.71 0.364-1.390
Distance to the water point
>1/2 km vs. <1/2 km (Ref) 0.1305 0.2327 0.3143 0.5751 1.14 0.722-1.798
Women physiological status
Lactating vs. Pregnant 0.7505 0.4204 3.1862 0.0743**  2.12 0.929-4.828
(Ref)
Pregnant and Lactating vs ~ 0.2255 0.4546 0.2460 0.6199 1.25 0.514-3.054
Pregnant (Ref)
Full term pregnancy
Yes vs. No (Ref) -0.7537 0.2730 7.6191 0.0058*  0.47 0.276-0.804
Child ill in the past two weeks
Yes vs. no (Ref) 0.7042 0.2326 9.1680 0.0025*  2.00 1.282-3.190
Occupation status
Herders vs. other 0.2560 0.4394 0.3394 0.5602 1.29 0.546-3.057
categories (Ref)
Income
Has income vs. No income -0.2003 0.3786 0.2799 0.5968 0.82 0.390-1.719
(Ref)
Study site
North-Horr vs. Laisamis -0.5552 0.2470 5.0500 0.0246*  0.57 0.354-0.931
(Ref)

*4OR=Adjusted Odds Ratio, Ref=Reference Category, *(Significant at 5%), ** (Significant at 10%,)

As compared to other studies [34-36], our study also found that caregivers who had ever attended school were
less likely to have acutely malnourished children than those in the community who had never attended school
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(AOR =0.77, 95% CI = 0.394 — 1.519). Paul et al. [33], also found out that a mother's education was related to
child illness which can also lead to children under the age of 5 being acutely malnourished.

The estimated equation concerning the parameters can be illustrated as follows:

log(Y) = —0.077 — 0.018X, — 0.045X, — 0.033X5 — 0.26X, — 0.34Xs + 0.13X,
+ 0.75X, + 0.23Xg — 0.75X, + 0.70X,, + 0.26X,, — 0.20X,,
—0.56X3

Where Y is the acute malnutrition status of children 6-59 months, X;- is the caregivers age, X, - household size,
X;- gender of the child, Xj-educational level of the caregiver, Xs- weight of the child taken at birth, X-
distance to the water point, X; -women physiological i.e. lactating vs pregnancy, Xg-women physiological i.e.
pregnant and lactating vs pregnant, Xo-full term pregnancy, Xo- child being ill in the past 2 weeks, X;j;- the
occupation status of the caregiver, X,- the income and X;-the study site

5 Conclusion

The broad scope of this article was to find specific drivers of acute malnutrition in Marsabit County, Kenya. The
survey results show that the specific objectives outlined have been achieved. The major conclusions were the
prevalence rate of acute malnutrition in Laisamis and North Horr sub-counties is 24.4% higher than the national
total. Contrary to many studies where boys are more acutely malnourished than girls, the study found out that
girls were more malnourished. The study found out that household food security, household dietary diversity
index and acute malnutrition status of under five years children was not significant but these factors remain as
key important indicators for maternal health. Factors like child health, maternal pregnancies, and trekking
distance to water sources negatively affected malnutrition status among caregivers in the current study.

6 Recommendations

The Marsabit County Lobby and resource mobilize for food aid or cash transfers to households with Severe
Acute Malnutrition (SAM) and Moderate Acute Malnutrition (MAM) cases to curb the high rate of acute
malnutrition. The gender inequality appears to exist in the communities studied since high proportions of girls
are acutely malnourished contrary to many similar studies. Therefore, broad-based interventions will be needed
to improve girls’ health and nutritional status. There should be fundraising to rehabilitate and construct more
sources of water to reduce trekking distance hence enabling mothers to have more time with their children.
There should be existence of health and nutrition interventions to promote health pregnancies, hence enhancing
full-term pregnancies.

7 Limitations and Suggestions for Future Work

The study was only conducted in the two study sites in Marsabit County. The findings may not be generalized to
other counties and more research needed on the long-term effects of malnutrition in other ASAL counties so that
ministry of health can use it as a policy framework document among its citizens.
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