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Abstract

Background: Malnutrition among under-five children remains a public health problem that
has been associated with preventable childhood diseases and deaths. There is paucity of
information on stunting as the main indicator of children well-being. The present study

investigated determinants of stunting among under-five children in Malawi.

Methods: The study utilised data on 5,707 under-five children extracted from the 2015-16
Malawi Demographic and Health Survey. Data were analysed using descriptive statistics and
generalised linear models. Odds (OR) and adjusted odds (aOR) ratios with their respective

95% confidence interval (CI) and/or p-values were reported.

Results: The prevalence of stunting was 37.1 %. Mean age of under-five children was
30.0+17.1 months and stunted under-five was 30.9+15.6 months. Nearly half (48.6%) of the
children were male, of which 39.0% were stunted. Unlike child age, proportion of stunted
children diminished by mother’s age at birth; increased by mother’s education, weight and
parity. Most stunted under-five were anaemic (40.8%) and had mother having uninsured
health coverage (36.7%). Female (OR=0.85; 95% CI: 1.02-1.10) were less likely but anaemic
(OR=1.27; 95% CI: 1.13-1.44) children were more likely to be stunted compared with their
counterparts. Children who were female (aOR=0.80, p=0.001), lived in urban (aOR=0.72,
p=0.024), middle wealth quintile household (aOR=0.78, p=0.005) and had primary
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(aOR=0.77, p=0.008) educated mothers were protective of being stunted. Likelihood to be
stunted were 1.4 and 2.7 times as likely among anaemic and aged >23 months children,
respectively. Being twins/multiple by birth and having small size at birth increased the risks
of being stunted compared with their respective counterparts. Mothers’ weight was also a

significant predictor of stunting among under-five children.

Conclusions: Prevalence of stunting was very high. The study showed that the significant
risk factors for stunting among children below age five were: type of residence, wealth status,
child age, sex of children, size at birth, multiple birth, had anaemia, mother’s education and
weight status of the mother. Public health programs that seek to increase knowledge on

benefits of nutrition should be strengthened and should target high-risk subpopulations.
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Introduction

Malnutrition among under-five children remains a global public health problem that is a risk
factor to most preventable childhood diseases and deaths. Globally, nearly 45% of all child
deaths are associated with malnutrition [1, 2]. At the same time malnutrition contributed to
about three-quarters (73%) of diarrhoea, and nearly half of Pneumonia (44%), measles (47%)
and severe neonatal infections (45%) related under-five mortality [3]. According to United
Nation System Standing Committee on Nutrition[4], children malnutrition is the first and the
fourth contributing factor to the burden of disease respectively in the UNICEF sub-Saharan
Africa and South Asian regions. The recent joint malnutrition report showed sub-Saharan
Africa bears a huge burden for malnourished children worldwide of which over one-third

were stunted [5].



As the most prevalence form of under-five malnutrition, chronic malnutrition (stunting) is a
devastating risk factor for growth faltering and poor psychosocial development. Often
described as short height-for-age, stunting is a product of in-utero and /or early childhood
nutrition deficiencies [5], which may result to a severe long-term challenges. Worrisome,
stunted children usually have learning challenges at childhood while they are liable to be
psycho-socially and economically deprived in their adulthood. By and large, stunting has
been implicated as a catalyst to under-five mortality and morbidity in previous studies[6—8]
In particular, de Onis and colleagues submitted that there is sufficient evidence of a
statistical significance relationship between stunting and child death - as severe and moderate
stunting respectively constitute about 4.1 and 1.6 times higher risk of mortality [3, 8].
Although efforts have been put in place by various stakeholders to ameliorate these negative
impacts through several nutrition interventions [5, 6, 9], there is yet to be a landmark
reduction in the trend of under-five malnutrition in Malawi and many other sub-Saharan

Africa countries.

The pattern of stunted children is largely unevenly distributed across all the regions of the
world despite the present global malnutrition decline from 32.5% in 2000 to 21.9% in 2018.
Of 149 million under-five stunted children, more than half and nearly two-fifth lived in Asia
and Africa regions respectively, in 2018 [5]. Only these regions’ prevalence of stunting could
be classified as very high based on the newly developed prevalence thresholds classification
[5, 8]. However, only sub-Saharan Africa witnessed an increase in the burden of stunted
under-five children (from 50 in 2000 to 58 million in 2018), in about the last two decades[5].
About 50% global under-five mortality occurred in sub-Saharan Africa [10]; yearly, over 3

million of them die of malnutrition [2, 6, 11].

A recent number of studies on the determinants of stunting have been conducted in sub-
Saharan Africa [12-16]. In Ethiopia, Teferi and colleagues conducted a community-based
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cross sectional study to examine determinants of stunting among 356 children aged 6-59
months in Southwest Ethiopia [12]. They reported 33.3% prevalence of stunting; opined that
child age, age at commencement of complementary as well as birth interval were associated
factors of stunting. With a national prevalence of 36.2% [13], a case-control study conducted
among 282 children aged 0-59 months in Central Region of Mozambique reported that birth-
weight, mother’s educational status, maternal occupation, rural residence, family size,
number of children living in the household, duration breastfeeding, timing of complementary
feeding initiation, among others were the associated factors of stunting. These results clearly
suggest that emergence of varying factors, though with some similarity, attest to individual
setting or country peculiarity and to multifaceted nature of the associated risk factors.
However, specific determinants of under-five chronic malnutrition in Malawi has not been
documented to the best of our knowledge which could informed necessary nutritional

strategies.

Sadly, despite several short- and long-term detrimental adverse effects of stunting, Malawi is
10™ to the last of all countries in the race to actualising the Sustainable Development Goals
set target for 2030 [9]; aimed at freeing the world from malnutrition. With nearly one-fifth
Malawi population, 2015/16 Malawi Demographic Health Survey (MDHS) report revealed a
worrisome prevalence of 37.1% stunted under-five [5]. The reported prevalence is not only
considered as “very high” but also higher than the global prevalence of 21.9%. These data
clearly suggest that stunting is a public health problem in Malawi. To this end, identifying
potential risk factors of stunting could enhance a necessary robust nutritional intervention
strategies to eradicate or ameliorate the alarming under-five nutritional challenges. In this
present study, therefore, we identified the potential risk factors of stunting among under-five

children in Malawi using a generalised linear model approach.



Methods

Study design and setting

The present analysis used the 2015-16 MDHS, a cross-sectional design and nationally
representative sample aimed at providing population and maternal and child health
indicators’ estimates [17]. The study was carried out in Malawi with a population of over
18.1 million of which about 2.9 million were under-5 children, as at the year 2016 [18].
Malawi is predominantly rural with only 16% of the population residing in urban areas [9,

17]. Malawi is grouped into three main regions namely: Northern, Central and Southern.

Sampling and study population

The multistage cluster sampling techniques was used for the survey based on the sampling
frame adopted from the 2008 Malawi Population and Housing Census, as provided by the
Malawi National Statistical Office (NSO). The Standard Enumeration Areas, referred to as
clusters, were the primary sampling units; 850 (173 urban; 677 rural) clusters were sampled
for the survey. Thereafter, a total of 63 households comprising on average 30 and 33
households respectively each from urban and rural clusters were selected as the secondary
sampling units.

Of 6,033 under-5 children in the 2015-16 MDHS subsample of households who were eligible
for anthropometric measurements, about 94%, 95% and 96% of the measurements carried out
respectively for height-for-age, weight-for-height and weight-for-age were complete and
valid. As such the study population consisted of 5,707 children who had valid and complete

information on date of birth, height and weight.

Study variables



The outcome of interest in the present analysis is the stunting of under-five children that are
very short for their age in the 2015-16 MDHS data. According to the recent WHO guideline,
the height-for-age variable was transformed into a binary variable coded as stunted (1) and
otherwise (0) if a child had height-for-age Z-scores below minus two standard deviations
from the median of the WHO reference population [17]. In view of the tendency of children
having the same mother and /or living in the same household, the choice of the selected
explanatory variables included in the analysis based on empirical literature on under-five

malnutrition [19] were grouped as household, child and maternal characteristics.

The variables included according to household characteristics were regions, residence, wealth
quintile (recoded poor, average and rich), source of drinking water and type of toilet facility
(each recoded as improved and not improved). Those included based on the child
characteristics were child age (recoded as aged 0—11 months, 12—23 months and 24-59
months), sex, size at birth (recoded as small, average and large), birth order (recoded as 1
birth, 294" birth and >4 birth), child is twin, birth interval, had anaemia (recoded as yes
(1) and otherwise (0)), child is sick defined as having had fever or cough in the last two
weeks (coded as yes (1) and zero otherwise). For maternal characteristics, the included
variables were as follows: mother’s age at birth (recoded into aged <20 years, 20-29 years
and >30 years), mothers’ educational status (recoded as none, primary and secondary/higher),
mother’s nutritional status (coded as normal, underweight, overweight/obese and unknown
(pregnant/postpartum)), current marital/relationship status (recoded as not married (0) and
married (1)), total number of children ever born or parity (recoded as <4 children and >4

children) and breastfeeding status.



Statistical data analysis

Participants with missing data were excluded from the analysis since there were minimal
missing data on the extracted variables based on the initial exploration of data. The data were
weighted appropriately to adjust for differences in population sizes vis-a-vis rural and urban

residence as well as in each of the region in Malawi.

Descriptive statistics and generalised linear methods (GLM) were used for the analysis.
Descriptive statistics used were mean (zstandard deviation), median (minimum — maximum)
and frequency (percentage) as the case may be. At univariate level, descriptive statistics was
used to describe under-five children background characteristics. While at bivariate level,
GLM was used to examine individual explanatory variable’s influence on the stunting, as a
measure of nutritional status. Generalised linear model with a binomial random distribution
and logit link function was further used to identify the determinants of stunted among under-
five children, using a series of models. At this stage of multivariate analysis, four models
were used to describe the relationship between stunting and background characteristics of the
studied subjects. The description of the four models are as follows. Models 1, 2 and 3
included variables grouped as household, child and maternal characteristics respectively. The
significant predictors from the three preceding models were included in the final model 4.
The odds ratio, 95% confidence interval and / or the p-values were reported. All analyses

were carried out at 5% level of significance, using IBM SPSS version 25.

Model Description

A GLM is characterised by three main components, namely random (independent),

systematic (linear predictors) and a link function [20]. These are briefly explained as follows.



Let YJ- , j=1,2,---,nbe the independent J'th chronically malnourished under-5 child defined as

_ |1 stunted (with probability )
|0, otherwise (with probability 1-7)

ea+ﬁ1xl+---+ﬂrx, 1
n=Pr(Y=1/X=x,,-,X=X,)and 7(X)=

l+ ea+ﬂlxl+"'+ﬂrxr = e_(a+ﬂlxl+"'+ﬁrxr)

The binary outcome variable (Yj ) is the random component; the selected background

characteristics ( X;) is the random component; and the link function which relates the

expected outcome with the linear predictors is the logit link function defined as:
h(u=m) = log, ()
— Tt
(i.e., the natural logarithms function of odds of a child being chronically malnourished).

For E(Y/X=X,,--,X=X,) =7, the GLM of binomial distribution with a logit link function

can be described as follows.
7T
yj = Ioge (E) = O('+le]1 +“'+Brxjr

whereT is the proportion of children who were chronically malnourished, B; (i=12,---,r)

and e™ are regression coefficient and odds ratio to be estimated respectively and X;is the i"

explanatory variable for the J" subject .

Results

Background characteristics of under-5 children



Table 1 shows that children and their mother’s (age at birth) mean ages were 30.0 (x17.1)
months and 26.0 (x6.6) years, respectively. While aged 24 months and above (61.8%) were
the majority, infant and aged 12 — 23 months were nearly the same. Slightly above half
(54.1%) of the children had mother aged 20 - 29 years at birth while 767 (16.4%) had
teenager mothers at birth. Most children were female (51.4%), had anaemia (62.6%) and had
fever or diarrhoea (51.0%) in the last 2 weeks prior to the survey. Most children were from
southern (46.6%) and central (42.3%) regions, and majority lived in rural area (87.4%), as
shown in Table 1. Nearly half of the children (46.9%) were from poor household, while
majority had improved source of drinking water (86.0%) and type of toilet facility (80.9%).
Only 52 (1.0%) of the children’s mothers had health insurance covered and about one-tenth
(20.1%) had secondary or higher education; majority were married or in union (85.5%),

working (66.3%) and had less than four (73.4%) number of children ever born.

Pattern of stunting by child age

Of 5707, 2119 (37.1%) were stunted: 26.1%, moderate and 11.0% - severe, as shown in
figure 1. Stunted children mean age was 30.9+15.6. The prevalence of stunting was very high
at birth (32.1%), diminished in the first 6 months to 19.0% but rose thereafter and peaked at

aged 24-47 months (Figure 1).

Pattern of stunting by some selected household, child and maternal characteristics

Percentage distribution of stunted under-five children is presented in Table 2. The percentage
of stunting was highest in Central Region (38.2%) followed by Southern Region (36.6%) and
lowest in Northern Region (35.1%).Most stunted children lived in rural (38.9%) and were
from poor wealth quintile (43.1%). Besides, children who resided in household with “not

improved” source of drinking water (42.7%) and types of toilet facility (39.4%) had the



highest proportion of stunting compared with their counterpart with “improved’. The
proportion of stunting increases by child age but decreases by their birth size, with children
aged > 24 months (40.9%) and of small size (47.3%) having the highest, respectively. Most
stunted children were male (39.0%), twins or multiple in birth (61.0%) and had anaemia
(40.8%). Unlike child age, proportion of stunted children diminish by mother’s age at birth
(<20 years — 40.6%; > 30 years — 35.5%); however, it increases by mother’s highest education
attainment (no education —42.7%; secondary/higher education —29.7%) and mother’s weight

(underweight — 48.9%; overweight/obese — 27.7%).

Determinants of stunting among under-five

The GLM analyses to obtain the crude and adjusted OR of factors influencing stunting are
also presented in Table 2. The study found children from the urban area (OR=0.49; 95% CI:
0.40-0.60) to have a lower odds of being stunted compared to those from the urban areas.
Children from middle and rich wealth quintile were 22.0% and 48.0% times less likely to be
stunted compared to those in the poor wealth quintile. Meanwhile, compared to household
with “improved” source of drinking water, children from “not improved” source of drinking
water (OR=1.27; CI: 1.09 - 1.49) household were about 1.27 times more likely to be stunted.
The stunting seems to have increased with child age, with OR=2.32 (95% CI: 1.98 - 2.72)
among children aged >23 months compared with infant children. But, as shown in Table 2,
stunted tends to have decreased by size at birth, with children of small size having OR=1.55
(95% CI: 1.31 - 1.82) compared with children of normal size at birth. Female (OR=0.85;
95% CI: 1.02-1.10) were less likely to be stunted than their male counterparts; while children
with twins/multiple birth (OR=2.47; 95% CI: 1.78-3.44) and those who had anemia
(OR=1.27; 95% CI: 1.13-1.44) were more likely to be stunted respectively compared with

those having a single birth and those who had no anemia. Meanwhile, at every one month
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increase in birth interval among the under-five children the likelihood of being stunted

decreased by 0.3%.

Children stunting tends to decrease by their mother’s age at birth, education attainment and
weight. Children whose mother aged 20-29 years (OR = 0.81; CI: 0.69 - 0.96) and aged >30
years (OR =0.82; CI: 0.68 - 0.98) at birth were about 19% and 18% less likely to be stunted
compared with those whose mothers were teenagers at birth. Those whose mother had
primary (OR =0.81; CI: 0.69 - 0.96) and secondary/higher (OR = 0.50; CI: 0.41 - 0.61)
education had lower tendency of being stunted compared with those whose mothers had no
education. While children of underweight mothers (OR=1.55; CI: 1.18 - 2.04) were had
higher odds to be stunted, children of overweight/obese mothers (OR=0.63; CI: 0.53 - 0.74)
tends to have lower tendency of being stunted compared with those who had normal weight
mothers. Besides, stunted were more likely with children whose mothers had “> 4" children
ever born (OR=1.17; CI: 1.03 — 1.33) and those whose mothers were not covered by health

insurance (OR=2.31; CI: 1.16 — 5.11).

While controlling for confounders, the GLM model 1 of Table 2 shows that residence and
household wealth status had a significant relationship with stunted children. Children living
in urban (aOR=0.49; 95% CI: 0.55 - 0.86) were about 50% times less likely to be stunted
compared to those from rural area. Compared to poor, children from household with middle
(aOR=0.79; 95% CI: 0.68 - 0.92) and rich (aOR=0.58; 95% CI: 0.50 - 0.67) wealth quintiles

had less tendencies to be stunted.

Model 2, while the influence of other variables were removed, stunting was 2.14 and 2.68
times higher among children aged 12-23 months (aOR=2.14; 95% CI: 1.68 - 2.75) and aged
>23 months (aOR=2.68; 95% CI: 2.14 - 3.37) respectively compared to infants. The

likelihood of being stunted is about 19% lower among female children (aOR=0.81; 95% CI:
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0.71- 0.92) compared to their male counterpart. While small size (aOR=1.59; 95% CI: 1.33 -
1.89) is a risk to children stunting, large size (aOR=0.81; 95% CI: 0.70 - 0.93) is protective.
The likelihood of a chid being chronically malnourished increases by birth order: children
with 2" — 4" (aOR=1.27; 95% CI: 1.03 - 1.57) and >4" (aOR=1.42; 95% Cl: 1.12 - 1.78)
birth order were respectively about 1.3 and 1.4 times more likely to be stunted than first born
children. Children who were twins/multiple in birth and those who had anaemia had
increased odds of being stunted. For every one month delay in birth interval among the

children, the risk to be stunted reduced by 0.6%.

In model 3, the likelihood of children to be stunted decreases by mother’s age at birth, as
children whose mother’s aged 20-29 years (aOR=0.81; 95% CI: 0.68 - 0.97) and aged >30
(aOR=0.65; 95% CI: 0.51 - 0.82) years were 19% and 35% less likely to be stunted compared
to their counterpart who had teenager mothers at birth. Likewise, the tendency of children to
be stunted decreases by mother’s education attainment, with children whose mother had
primary (aOR=0.74; 95% CI: 0.62 - 0.88) and secondary/higher (aOR=0.53; 95% CI: 0.42 -
0.67) education being respectively 26% and 47%% less likely to be chronically malnourished
compared to those whose mother had no education. While having overweight mothers and
mothers with >4 ever born children being protective, having underweight mothers is a risk for

children to be stunted.

Having controlled for all significant household, child and maternal characteristics, Table 3
revealed the outcome from model 4 (the concluding model). In this model, n=3951 subjects
were used to sum up the determinants of children stunting. Children from urban (aOR=0.72,
p=0.024) were 28% significantly less likely to be stunted compared to those from rural area.
Also, children whose household wealth quintile were middle (aOR=0.78, p=0.005) and rich
(aOR=0.55, p<0.001) are protective of children being stunting compared to having poor
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wealth quintile. Meanwhile, the likelihood to be stunted were about 2.0 and 2.7 times as
likely respectively among children aged 12-23 months (aOR=2.02, p<0.001) and aged >23
months (aOR=2,71, p<0.001), compared to the infants. While the tendency to be stunted
decreased among female children compared to male children, being twins/multiple child by
birth increased the risk of being stunted compared to a single birth. Again, small size at birth
is a risk of being stunted while large size is protective of stunting. As expected, mother’s
education is protective to children stunting; children whose mother had primary (aOR=0.77,
p=0.008) and secondary/higher (aOR=0.72, p=0.014) respectively were 23% and 28% less
likely to be stunted, compared to those whose mother had no education. Children’s mother

weight was also a significant predictor of stunting among under-five children.

Discussion

The present study examined and identified risk factors of stunting among under-five children
in Malawi using data from the 2015-16 MDHS. Although the available literature indicates
that stunting has declined from 55% in 2000 to 47% in 2010 and 37% in 2015-16 [17], the
prevalence of stunting in Malawi is still very high. It is higher than 29.2% found in a cross
sectional study conducted among children under-five in Harare suburbs, Zimbabwe [16]; but
lower than 40% in Zambia [21] and 44% in Mozambique [22]. To the best of our knowledge,
the present study is the only study that have examines the associated factors of stunting
among under-five children in Malawi, using a representative national data. This study has
shown that stunting among under-five children in Malawi is influenced by type of residence,
wealth status, child’s age, sex of child, size of child, multiple birth, had anaemia, maternal

highest education and mother nutritional status.

In particular, this study showed that the proportion of stunting increased as a child advanced

in age. This implied older under-five were most stunted; this might be accounted for by
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inappropriate feeding practices[17]. Although a very high prevalence at birth (32.1%) was
reported,; it declined to as low as 19% in the sixth month and increased thereafter. In
agreement with this study, de Onis & Branca [23] opined that growth faltering commences
early in life right from the utero and continues through a minimum of the first 24 months in
life. Having the least prevalence of stunting at the sixth month is in contrary to the outcome
of a study among children aged 0-36 months in Malawi, about a decade ago, which found that

prevalence of stunting was peaked at age 6 month [24].

Of course, the sharp decline in proportion of stunting witnessed in this study during the first
six months in life may be attributed to the immense advantage of exclusive breast feeding
compare to any other food supplements. As reported in 2015-16 MDHS, nearly two-third of
the children were exclusively breastfed [17] though it reduces by 10% compared 2010
prevalence[9]. Asides, the result showed high tendency of being stunted at older age which is
consistent with a case-control study conducted in Kenya among pregnant women and their
children [7]. This is evident from a high average age 31 months of stunted children;
meanwhile, it may partially be attributed to the decline of about 2.3 total fertility rate over

two decades [17].

Besides, household status revealed that most children resided in rural, raised in poor
household but had improved source of water. In all these, stunting was respectively more
prevalent except for those who had improved source of water, as expected. This is an
evidence of nutritional deficiency resulting in growth faltering that negatively impacted on
child’s development in deprived population setting. This result is in agreement with a
previous study [19] conducted in Kenya on trends and determinants of malnutrition among
under-five children. Other children maternal status showed that majority were of aged 20-29
years at birth, at most four siblings ever born, educated, normal weight, and health uninsured
mother. However, highest proportion of stunting were respectively indicated among children
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having teenage, uneducated, underweight, more than four siblings ever born, and health

uninsured mothers.

On the other hand, child characteristics indicated that majority of the children were female, of
average size at birth, of single birth and had anaemia. Children who were male, of small size
at birth and of multiple birth respectively had the highest proportion of stunting; not
surprising, those who had anaemia were the most stunted. These results were already
established in the literature [13, 14, 25, 26]. Interestingly, the outcome of males being most
likely stunted is supported by a similar study in Malawi [25], using 2004 and 2010 MDHS
data. However, this disagrees with a previous finding [16] in which most children were male
but female most stunted. Apart from the disparities across regions and countries, the opposing
result might be as a result of the cross sectional study using only 342 participants within

Harare suburbs, in Zimbabwe.

The outcomes of generalised linear models (both univariate and multivariate models)
expatiate further on the association between the selected background characteristics and
stunting. These models were necessitated in order to account for the correlated responses that
might arise as a result of children having the same mother and /or living in the same
household [19]. Saliently, the models collectively demonstrate a holistic predictors of
stunting using a statistical method that meticulously control for potential confounders. As
presented in the final model 4, having adjusted for all significant household, child and
maternal characteristics, the study showed type of residence as a significant predictor of
stunting. Residing in rural potent higher risks of being stunted. Some of the previous studies
are in conformity with this finding [26, 27]. Frequent opportunity to public health
information in relation to appropriate feeding practices, often being absent in rural area, in
urban centres might partly be responsible for the increased risks of being stunted in rural
compared to urban areas.
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Corroborating earlier studies [19, 26, 28, 29], wealth quintile is significant in the present
study. The study revealed that living in either middle or rich wealth quintile household is
protective of stunting but poor household is a risk. This has been established in the literature
already [19, 28]. This may be attributed to inability of the household to procure or purchase
needed food as a result of poverty; hence, children are left malnourished. The study also
revealed child age as a significant determinant of stunting. Studies in other sub-Saharan
African countries such as Kenya, Rwanda, Nigeria, Ethiopia, and Zimbabwe have also
reported similar findings [13, 19, 26, 29, 30]. Itis reported in the study that the likelihood to
be stunted increased with the child age. This explains stunting as a menace which impedes
child’s development right from the uterus with possible devastating consequences that linger

at adulthood.

Child sex is another important predictors of stunting as revealed in this study in which being
a male child is a potential risk factor to be malnourished. These findings have important
implications for nutritional intervention implementation. In view of future healthy society
and robust developmental stride, focusing alone on girl child to the detriment of their male
counterpart need to be tread with caution. This result corroborates finding of a study [7]
which submitted that sex is a significant predictor of stunting. In contrast, a systematic review
study of journals published on malnutrition in sub-Saharan Africa reported that female
children were the most affected [28]. Besides the countries variation of associated risk factors

of stunting, time differences may be the root of the opposing result.

As shown in the adjusted-concluding model 4, small size at birth and being anaemic are
another significant potential risks of being malnourished chronically. Under-five born with
small size had higher risks to be stunted compared with those with large size at birth. This
may be partly influenced by maternal nutritional and health status on or before conception.
Likewise, anaemic children were more prone to be stunted; this may be as a result of
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exposure to other infections and loss of appetite for food. This is consistent with previous
literature [15, 19, 23] that have demonstrated significant relationship between infection, and
degenerative diseases and being malnourished. And, of course, this may have untold severe
devastating effect on child growth and development. The result further buttresses the
importance of maternal nutritional and health status in combating children stunting in

Malawi.

Maternal education was a significant risk factor of stunting as revealed by this study. This
supports early established literature[19, 29]. According to Bain et al., women education is a
crucial driving force of poor feeding practices in sub-Saharan Africa[28]. This implies that
maternal education is linked to empowerment that can eradicate poverty; in turn induces
appropriate feeding practices and eliminate adverse effects of stunting among under-five.
Similarly, the study reported maternal weight has been a significant predictor of stunting.
While maternal underweight is insignificant risk factor, maternal overweight/obese is a
significant protective of being stunted. This has been corroborated in the literature [19, 31].
Maternal underweight, though insignificant statistically, identified has a predictor of child
stunting is an important pointer to maternal nutritional well-being before, during and after
pregnancy. In contrast to this result, Masibo [19] in a study among under-five in Kenya
reported that children whose mothers were overweight had higher tendency of being stunted.
The reason to this emerging trend is unclear; however, the burden of overweight in recent

time particularly in developing countries of the world has been alarming [6].

Limitation of the study

The present study acknowledges its own limitation. First, the study design is cross-sectional.
Second, there may be possibility of recall bias as the study entailed self-reported data without

any means of verification. However, the strength of the study which lies in the use of large
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nationally representative data has overcome this. Not only that, the strength of the work
includes carefully adjusting for the potential confounders of stunting; the importance of this
approach has been highlighted [23]. Beyond this, under-five stunting is the best overall
indicator of any child well-being but its determinants is yet to be investigated by previous

established literature.

Conclusion

In conclusion, the prevalence of stunting is relatively very high but varied across the children
background characteristics. Saliently, proportion of stunting at birth is very high, least at aged
6 month, rise thereafter and peaked between aged 35-47 months. This further reiterates the
importance of maternal nutritional well-being - before, during and after pregnancy,
exclusively breastfeeding in the early 6 months from birth, and appropriate infant and young
child feeding practices. As all these may bring about rebirth of society free from stunted brain
and stunted lives in general. Under-five male, of older age, of small size at birth, having
maternal lower educational attainment, having underweight mother, raised in poor household
and largely in the rural parts of the country had higher significant tendency to be stunted. In
all these, poverty has been implicated has a reason behind low education and poor nutrition
practices. This is a clear indication in support of the proposition that effort to reduce stunting
shall necessitate improvements in food and nutrition security and education. The policy
implication is that improvement in education complements nutrition interventions and by an
extension, nourished children. There is a need to empower the entire population in the aspect
of education and health in addition to scaling up nutrition intervention and implementation

for the overall national development.
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