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Background: Stunting is one of the most public health burdens in Rwanda. Most deaths due
to stunting are associated with inappropriate feeding practices that occur in the first 5 years
of life. This study aimed at determining the risk factors for stunting in children under 5 years
of age in the Eastern and Western provinces of Rwanda.

Method: Cross-sectional study using secondary data from Rwanda Demographic Health
Survey 2014/2015.

Results: Stunting was highly prevalent in eastern province compared to Western province. It
was also highly prevalent in rural area in both provinces. Results indicated a significant
association between maternal education and stunting (x>=6.868; p=0.001), maternal age
group (x*=15.44; p=0.017), maternal occupation (x*=30.012; p=0.000), wealth index
(x*=14.327; p=0.006), sex of child (x?=2.91; p=0.008) and giving child fortified food
(x?=4.256; p=0.039). Results indicated that antenatal care visits were significantly associated
with stunting (x*=6.653; p=0.01). Sharing a toilet was significantly associated with stunting
(x?=25.88; p=0.000). Multiple logistic regression indicated that the gender of child
[OR=1.08; 95% CI (1.057-1.093), p=0.008], household wealth index [OR=0.386; 95% CI
(0.357-0.414)] and breastfeeding [OR=0.02; 95% CI (0.004-0.036), p=0.013] were the risk
factors of stunting in eastern and western provinces.

Conclusion: Immediate and appropriate interventions targeted at community management
of acute malnutrition and stunting are needed to manage the associated morbidity and
mortality. Strengthening the health system for improving child health through prioritizing
maternal and child by addressing poverty and increase food access is mostly needed. These
tactics yield more sustainable improvement in child nutrition within Eastern and Western
provinces.
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Background

Poor nutrition during childhood impedes physical and mental development of
children, which propagates the vicious cycle of intergenerational under nutrition.
The developing world generally and Sub-Saharan African countries are experien-
cing momentous socio-demographic, economic, and nutritional transitions. These
transitions are predictors of continued, highly prevalent stunting. Stunting is a
public health concern that increases morbidity and mortality worldwide. It is higher
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in low- and middle-income countries (LMICs).' Every day
stunting increases physiological, psychological and social
consequences that lessen the quality of life nationally and
societally.” Researchers have demonstrated how nutrients
relate to health and disease, and have explored why people
choose particular foods and types of diet’® and have
shown that nutrition is central to promoting health and
development.” Protein-energy malnutrition refers to the
measure of stunting, wasting or both. Stunting refers to
linear growth retardation resulting from long-term chronic
under nutrition manifesting as faltering growth.® Wasting
is defined as the tendency to be too thin for one’s height,
sometimes called weight-for-height.’

Malnutrition is an obstacle to socio-economic develop-
ment due to its harmful effects on gross domestic product
(GDP). In most countries, several synergies are needed to
overcome the outcomes of malnutrition which jeopardize
the health of children.'® For example, recent studies have
found that as we strive to minimize under 5 malnutrition,
another nutritional problem, obesity, has emerged which in
combination with under nutrition, is referred to as the dou-
ble burden effect of malnutrition and needs to be considered
in the development plans of all economies.'' In 2008, the
World Bank (WB) noted that a county cannot be considered
industrialized if stunting rates are above 30%.’° Global
statistics on stunting are alarming with the substantial
impact being felt in Asian countries where 87 million
under 5 children are stunted.'> One in three children in
Africa is stunted; as of 2016, 59 million children in Africa
are stunted with the highest rate in East African at 36.7%."?

In November 2014, the International Conference on
Nutrition, jointly organized by the Food and Agriculture
Organization of the United Nations and WHO, announced
the Rome Declaration on Nutrition which indicated different
preventive measures for all forms of malnutrition including
stunting. The global resolution on stunting and its devastating
effect on human development are the first of its kind and is
now used in African countries as an appropriate approach to
prevent stunting.'* The previous study conducted in
Tanzania revealed that maternal education, mother’s age at
birth, water supply and other factors were associated with
stunting.” These results were confirmed in other studies.®’ A
child whose mother works as a merchant or a farmer is more
likely to be stunted than one whose mother works as a house-
wife. It has been documented that this is due to decreased
contact time between child and mother, limited exclusive
breastfeeding, early cessation of breastfeeding, bottle feeding
usage, and untimely introduction of complementary food.

Certainly, stunting was found to be higher among children
who exclusively breastfed for less or higher than 6 months of
ages compared with those who exclusively breastfed for 6
months.'"">' Tnappropriate timing for the introduction of
some kinds of complementary food may affect a child’s
nutritional status because his/her digestive and immune sys-
tems are not yet mature. Introducing supplementary food
earlier, especially under unhygienic conditions, could be an
important cause of malnutrition.'®'” Another study con-
firmed that feeding complementary food using a bottle or
by hand both increase the risk of stunting among children.'®
Antenatal care is an important determinant of child
under nutrition. Through this period, the pregnant are
provided the health education based on nutrition that influ-
ence the health of child; therefore, proper nutrition for
mothers during the prenatal and postnatal period is essen-
tial in order to improve child growth.'""* Several factors
contribute to stunting; key among them are nutritional
deprivation or adverse fetal environment during preg-
nancy, poor quality diets during the complementary feed-
ing period and frequent infections. Stunting has origins in
the fetal stages. Surveys on the causes of stunting have
shown that stunting peaks during complementary feeding
periods. This period also coincides with frequent infec-
tions as children are no longer exclusively breastfed.®'
Stunted children may suffer irreversible brain damages due
to lack of iodine and iron which prevents them from
reaching their full potential.'*'*** Stunted children face
many disabilities such as learning deficiencies which affect
their productivity for economic prosperity.” In addition,
stunted children are more likely to be obese adults and
suffer the risk of nutrition-related non-communicable dis-
eases referred to as the double burden of malnutrition.®
Poor linear growth, or stunting (<2 SD length/height
for age), is an appropriate proxy for children’s general
health and nutritional well-being. Stunting is considered
to be the outcome of a multifaceted combination of prox-
imal and distal biological and socio-environmental
2421 gustainable Development Goal (SDG)
number 2 aims to limit stunting in under-5 children: targets

influences.

2.1 and 2.2, aspire to end malnutrition and hunger, are
specifically intended to be achieved by 2025.* This makes
our study important as it will shed light on areas that need
improvement in other parts of the world like Rwanda by
looking at comparative risk factors for stunting in the
Eastern and Western provinces of the country.

Stunting in Rwandan children under 5 years of age is a
serious health issue that is still being discussed. However,
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the strategic measures taken for its prevention in 2010
reported that 21.9% of mortality among children in
Rwanda was related to under nutrition.'® The government
of Rwanda has made efforts to limit stunting rates through
Scaling up Nutrition (SUN), Multiple Sectorial Strategies
and being part of the Comprehensive Africa Agriculture
Development Program of 2007 (CAADP), upon which
Rwanda’s feed the Future Multi-Year Strategy rests. With
these efforts, stunting declined from 44% in 2010 to 38%
in 2015 in country.'®'® Previous studies indicated that
several factors, including limited accessibility of food,
breastfeeding and poor nutrient intakes, contributed to
stunting in Rwanda.'” Stunting in the Eastern and
Western provinces of Rwanda in 2010 was at 44% and
50% and by 2015 declined to 35% and 45%, respectively.

There is also variation of cross-sectional studies
regarding the underlying the risk factors associated with
childhood stunting. We conducted this study after finding
that the stunting is the serious public health concern
among the children of Eastern and Western provinces of
Rwanda and there was no study conducted for discovering
its risk factors associated. The main rationale of this study
is discovering the risk factors associated with the stunting
in these two provinces. Basing on the results, we dissemi-
nate the findings and then provide the appropriate recom-
mendations to the policy makers for reducing the risk
factors and promote health of the children. However, to
the best of our knowledge, there is no study has been done
to identify factors associated with stunting in Eastern and
western provinces on children under 5 years old in
Rwanda. Therefore, the present study aims to determine
the risk factors for stunting among children 5 years old in
both Eastern and Western provinces of Rwanda.

Methods
Study Setting

Rwanda is located in East Africa and has a population of
about 10.5 million. It is a land-locked country of 26,338
km.? The Eastern and Western provinces of Rwanda share
borders with Tanzania and Democratic Republic of Congo.
Rwanda has a single city and four provinces: there are 30
districts, 416 sectors, 2148 cells, and 14,837 villages. The
Rwandan climatic conditions are the predictors of some
public health issues. Rwandans speak Kinyarwanda in
addition to English and French. The eastern and western

provinces were presented.

Study Design
An analytical cross-sectional study was conducted using
secondary data from the Rwanda Demographic Health
Survey (RDHS) 2014/2015 to compare risk factors for
stunting among children under five in the Eastern and
Western provinces.

Target Population

The target population was children under five from the
Eastern and Western provinces of Rwanda during the
period 2011 to 2015. The study included children whose
mothers were interviewed and whose anthropometric mea-
surements were taken. Children whose mothers were preg-
nant or who had given birth in the preceding 2 months
were not included. Children who did not fit the inclusion
criteria were excluded from the study. The study randomly
selected children aged 659 months and their mothers or
care givers living in the selected provinces.

Ethical Consideration

Rwanda Demographic Health Survey 2014/2015 is publicly
available and therefore this research did not need approval
from a research ethics committee. For the multi-country
assessment, Demographic and Health Survey (DHS) data
are available on DHS website: https://dhsprogram.com.

Rwanda is one of the 35 Sub-Saharan countries that has
DHS data on the DHS website.

Sample Size

A total of 961 children under 5 years from the Eastern pro-
vince and 944 from the Western province were recruited
giving a total sample of 1905. The sample included children
and mothers who had stayed in their household on the night
before the interview. The body mass index (BMI; weight/
height?; kg/m?) of children was used and expressed weight,
height and BMI as z-scores using age and sex-specific refer-
ences. Weight, height and BMI z-scores were calculated using
the 2006 WHO Child Growth Standards. Children with
weight-for-age-z-score <-2 were considered to be under-
weight, those with height-for-age-z-score <-2 were considered
to be stunted, and those with BMI-z-score >+1, >+2, >+3 as at
risk, overweight and obese, respectively. The people at-risk
category (BMI-z-score >+1 and <t+2SD) was presented for
children younger than 5 years. Biologically implausible values
were identified and discarded using cut-off points from the
WHO Anthro software (version 3.2.2, January 2011) for the
Child Growth Standards (grow-up).
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Potential Risk Factors

In this study, the ecological model of childhood obesity
included the potential risk factors associated with child-
hood malnutrition. These factors were categorized into
child, parental, household and community factors that
were the determinants of stunting for children. The child
factors consisted of child’s age (2.0-2.9, 3.0-3.9, and 4.0—
4.9 years), sex, diarrhea in the 2 weeks before survey,
anemia level, anthropometry (birth weight [low, healthy,
and high birth weight], current weight and height), and
nutrition history (ever breastfed, age of weaning [cessation
of breastfeeding], and age of starting complementary foods
[less or equal to/more than 6 months]). The parental and
household factors included parental age, months when
pregnancy ended, parental education, parental occupation,
marital status, giving food in the first 3 days of life (milk,
liquid, eggs, plain water and gripe water), anthropometry
(weight and height) and maternal antenatal care history
(ever/never had check-up during pregnancy).

The household factors of stunting comprised parental
education, number of children under five in the household,
who the child lives with, household wealth index, access
to electricity, access to toilet facilities, and cooking facil-
ities. The household wealth index comprised the ranking
for all households across the survey which was conducted
nationwide. The index variable was categorized into five
quintiles: poorest, poorer, middle, richer and richest). The
community factors of stunting included residence, religion
and child play with household objects.

Data Collection And Sampling Technique
Concerning the sampling techniques used in the current
study, sampling frame was used in this study where we
used it in the current study. The sampling frame consisted
of the list of enumeration areas (EAs) that enclosed the
whole country, provided by the National Institute of
Statistics of Rwanda (NISR), the implementing agency
for the RDHS 2014-15. The EA refers to a natural village
formed for the RPHC 2012 which served as a counting
unit for the census conducted in Rwanda. In this study,
each EA had the identification information of the partici-
pants, administrative belongings and a measure of size
which is the number of residential households residing in
each EA. It is in that regard, we classified all EAs using
the types of the residence including urban and rural areas.
Within this study, we used both stratified sampling that
helped us to select Eastern and Western provinces that

were considered as the strata. In addition to this sampling
method, sampling weights were also used. We extracted
data for the Eastern and Western provinces after obtaining
information on stunting for the whole of Rwanda. This
helped the researchers to ensure the actual representative
of the survey results at provincial level. Since the RDHS
sample is a two-stage stratified cluster sample, sampling
weights were calculated based on sampling probabilities
separately for each sampling stage and for each cluster.”
The eligible households with children under five were
included in the present study. Measurement tools like the
SECA scale were used to check the weight of children that
had mostly been estimated by parents and a short measur-
ing board was used to measure children’s height. All
measures were developed from the United Nations
Children’s Emergency Fund (UNICEF) Standards and
measurements were taken according to the WHO 2006
standards. The outcome variables were anthropometric
determinants including height and age.

Data Analysis

In the present study, data were analyzed using STATA
version 13. Arc GIS version 11.0 was used to design the
map that represented the study area. Both descriptive and
analytical analyses were computed. Children’s weight,
antenatal care, post-natal care, height and BMI within
each wave were described using means and standard
deviations. Univariate and multivariate logistic regression
analyses were performed. In the multivariable model, a
staged modeling technique was employed. Descriptive and
analytical analyses were also performed.

In the first modeling stage, community factors were first
entered into the model to assess their associations with stunt-
ing. A manually executed backward elimination method was
used to select factors significantly associated with stunting.
In the second model, the significant factors from the first
stage were added to parental and household factors and this
was followed by the backward elimination procedure. An
analogous tactic was used for the child factors in the third
stage. A staged stepwise regression was executed to avoid the
degree of correlation between the significant predictors. It
was also used to produce better models and a better under-
standing of the data and produce the best estimation for the
current study and was important to avoid reporting redundant
predictors. The stepwise regression went from the most distal
set of community factors to the most proximate set of child
factors, because the child is a subset of the community and
any future population health intervention would start at the
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community level and work towards the individual level. To
avoid statistical bias, collinearity was tested and reported in
the final model. The odds ratios with 95% confidence interval
(ClIs) were calculated for assessing the adjusted risk of
explanatory factors, and those with p < 0.05 were retained
in the final model of the study. The Chi-square test was
performed for examining the association between stunting
and socio-demographic data in Eastern and Western pro-
vinces of Rwanda. The researchers that participated in the
RDHS 2014/15 were not involved in the present study and
we did not make any efforts to identify the study participants.

Results
Descriptive Analysis For Stunting Factors

In The Eastern And Western Provinces

Of the 1905 children screened from the Eastern and Western
provinces, 47.93% (n=913) were female and 52.07%
(n=992) were male. Among these children, 84.41%
(n=1608) lived in rural areas while 15.59% (n=297) lived
in urban areas. Of the screened children, 50.45% (n=961)
were from the Eastern province and 49.55% (n=944) from
the Western province. The average age of participants’
mothers at their first birth was around 21.2 years (SD 3.3,
min=12, max=49). The 15.11% and 20.6% of the mothers
of the recruited children had received no education in both
provinces, respectively. The average age of the participants
36.79 months (SD=7.4; min=15 & max=49).
Moreover, the household wealth index for each child was

was

screened and classified as follow: poorest 25.88% (n=493),
poorer 23.94% (n=456), middle 20.58% (n=392), richer
17.69% (n=337), and richest 11.92% (n=229). Of the
screened children, 55.22% (n=1052) came from 5 to 8
member families, 38.95% (n=742) from 1 to 4 member
families, and 5.83% (n=111) from 9 to 13 member families.
The mothers 0f 27.98% (n=5330), of the children were aged
30-34, 25.88% (n=498) of them were aged 25-29 years
while who were aged 15-19 and 2.05% (n=39) were aged
45-49. Of the participant households, 81.89% (n=1560)
were headed by men and 18.11% (n=343) by women. A
total of 1388 children were assessed for being given milk 3
days after birth (other than breast milk). We found that
98.20% (n=1363) were not given milk three days after
birth and 1.8% (n=25) were. Among the total study popula-
tion, we found 86.77% (n=1653) are stunted and 13.23%
(n=252) are not [Table 1].

The bivariate analysis indicated that the stunted chil-
dren born to women aged 25-29 years in the Eastern

province was 28.78%. This prevalence was higher than
the results found in Western province (25.76%). Among
the stunting among children born to women aged 30-34
years was 23.86%. This was also higher than the Western
province where we found the prevalence of 27.35%. Most
of the participant households used unimproved toilets.
Comparing toilets between the Eastern and Western pro-
vinces, the results indicated that majority used pit latrine
with slab (69.56% versus 57.29%), pit latrine without slab
(21.56% versus 28.07%), no facility or bush or field
(2.76% versus 2.92%). Only the recommended toilet facil-
ity or VIP (3.65% versus 8.5%) was found.

Of the households headed by women in the Eastern and
Western provinces, 18.47% versus 1.48% had stunted chil-
dren. The proportion of heads of the household was males to
females (81.53% versus 83.52%). This gave a p-value of
0.590 for the Eastern and 0.039 for the Western provinces.
Similarly, among stunted children, 52.04% versus 52.14%
were male and 47.96% versus 47.86% were females giving
p-values of 0.610 and 0.637. Among the families of stunted
children, 54.74% versus 5.80% were Protestant and 29.05%
versus 29.67% were Roman Catholic giving a p-value of
0.493 versus 0.081. Of the families, 19.23% shared a toilet
(»p=0.007) versus 29.41% (p=0.002). This analysis shows that
among stunted children, 42.21% versus 36.02% are from 1 to
4 member families, 53.24% versus 56.12% are from 5 to 8
member families and 4.56% versus 7.81% are from 9 to 13
member families giving p-values of 0.644 versus 0.971
[Table 3].

The results about the household wealth index of
stunted children in the Eastern and Western provinces
indicated the majority (33.21%) of the stunted children
were born to the poorest in Western province while in
Eastern province the majority (24.22%) of stunted children
were born to the poorer households. But the stunting
among children was lowly prevalent in the richest house-
holds (10.74% versus 12.47%). Of the stunted children in
the Eastern and Western provinces, the majority of stunted
children under 5 years (73.38% versus 70.70%) were born
to the mother with primary education. This was followed
by the prevalence of 15.11% versus 20.63% of the stunting
among the children born to the illiterate women. Among
the participants, 42.54% were aged 0-23 months, 20.23%
aged 24-36 months, 20.85% aged 36-48 months and
16.39% aged 48—60 months. Of the total-stunted children,
the majority, 42.8% were aged less than 24 months,
20.17% were 2-2.9 years, 20.82% were 3-3.9 years and
16.4% were 4-5 years. The younger the age group, the
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Table | Selected Socio-Demographic Characteristics Of Children Who Formed The Analysis Sample In Eastern And Western

Provinces
Characteristic Attribute N Stunted % | N Stunted %
Eastern Province Western Province
Residence Rural 722 86.57 684 83.52
Urban 112 13.43 135 16.48
Mother’s age 15-19 20 240 17 2.08
20-24 169 20.26 154 18.80
25-29 240 28.78 211 25.76
30-34 199 23.86 224 27.35
35-39 119 14.27 136 16.61
4044 69 827 62 7.57
4549 18 2.16 15 1.83
Sex of household head Female 154 18.47 135 16.48
Male 680 " 81.53 684 83.52
Sex of child Male 434 52.04 427 52.14
Female 400 47.96 392 47.86
Gave child milk 3 days after birth No 625 97.81 562 98.42
Yes 14 291 9 1.58
Education Higher 18 2.16 10 1.22
No education 126 I5.11 169 20.63
Primary 612 73.38 579 70.70
Secondary 78 9.35 6l 7.45
Religion Adventist 116 13.93 92 11.23
Roman Catholic 242 29.05 243 29.67
Jehovah witness 2 0.24 6 0.73
Muslim 17 2.04 14 1.71
Protestant 456 54.74 457 55.80
No religion 0 0 7 0.85
Left child alone for more than an hour within last week | 0 737 91.90 743 92.30
| I 1.37 10 1.24
2 26 3.24 15 1.86
3 16 2.00 15 1.86
4 4 0.50 6 0.75
5 6 0.75 9 1.12
6 0 0 2 0.25
(Continued)
120 submit your manuscript Pediatric Health, Medicine and Therapeutics 2019:10

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Habimana and Biracyaza

Table | (Continued).

Characteristic Attribute N Stunted % | N Stunted %
Eastern Province Western Province
7 2 0.25 5 0.62
Shared toilet facility No 648 79.70 649 82.26
Don’t know 18 2.21 7 0.89
Yes 147 19.08 133 16.86
Type of toilet facility Flush to piped sewer system 9 0.12 84 1.19
Flush to septic tank 2 0.03 4 0.06
Flush to pit latrine 34 0.46 28 0.40
Flush to somewhere else 7 0.09 41 0.58
Flush, don’t know where 0 0.00 5 0.07
Ventilated Improved Pit Latrine (VIP) | 272 3.65 602 8.50
Pit latrine with slab 5188 | 69.56 4059 | 57.29
Pit latrine without slab 1590 | 21.32 1989 | 28.07
No facility or bush or field 206 2.76 207 292
Composting toilet 41 0.55 27 0.38
Other 0 0.00 10 0.14
Not a de jure resident 109 1.46 29 0.41
Family size 1—4 352 42.21 295 36.02
5-8 444 53.24 460 56.12
9-13 38 4.56 64 7.8l
Household Wealth index Poorest 153 18.35 272 33.21
Poorer 202 24.22 199 24.30
Middle 196 23.50 142 17.34
Richer 179 21.46 118 14.41
Richest 104 12.47 88 10.74

Abbreviation: VIP, ventilated improved pit latrine.

more children were stunted. Basing on the residences,
stunting was 22.8% among the poorest families, 23.7%
in the poorer families, 22.4% in middle families, 19.4%
in richer families and 6.9% in the richest families

[Table 1].

Analytical Analysis

The diarrhea in the 2 weeks before the survey was significantly
associated with stunting (x> = 6.495, p = 0.004). The results
indicated that the type of cooking was significantly associated

with stunting (x> = 199.798, p = 0.000). The findings of this
study indicate that the maternal and paternal education
was significantly associated with stunting (x> = 6.868,
p=0001) and (*=12.04,p=0.017),
Household Wealth Index was significantly associated with
stunting (x*> = 14.327,p = 0.006). Anemia level and mater-
nal occupation were significantly associated with nutritional
status  (x? = 13.453,p = 0.004) (x* = 30.012,
p = 0.000), respectively [Table 2]. The results indicated a
significant association between stunting and residence

respectively.

and
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Table 2 Distribution Of Children By Explanatory Factors Associated With Stunting

Variables Not Stunted (Height For Age > -2SD) | Stunted (Height For Age < -2SD) | 2 p-Value

Had Diarrhea In 2 Weeks Before Survey

Yes 1868(49.83) 211(5.63) 6.495 0.004*
No 277(7.39) 1363(36.36)
Don’t know 16(0.43) 14(0.37)

Type of Cooking

Biogas 15(0.143) 0(0) 199.798 | 0.000%**
Kerosene 1(0.01) 0(0)

Charcoal 633(6.055) 421(4.027)

Wood 6454(61.73) 429(4.103)

Straw 1007(9.632) 1274(12.186)

Agriculture 47(0.45) 29(0.277)

Animal 0(0) 7(0.067)

Not a de jure resident 94(0.899) 44(0.421)

Duration of Breastfeed

Less than 12 months 238(12.67) 180(9.58) 41073 | 0919
12-24 months 398(21.18) 287(15.27)
More than 24 months 447(23.79) 329(17.51)

First Food At Time Of Weaning

Three First Days, Gave Child Milk Other Than Breast Milk

Yes 29(1.01) 23(0.81) 0.0778 0.78
No 1619(56.65) 1187(41.58)

Gripe Water

Yes 14(0.49) 4(0.14) 3.002 0.0083*
No 1634(57.17) 1206(42.2)

Honey

Yes 1209(42.3) 1(0.03) 1.3625 0.243
No 1648(57.66) 0(0)

Plain Water

Yes 43(0.99) 17(0.39) 4.923 0.026*
No 1605(36.98) 1193(27.49)

Glucose Water

Yes 7(0.24) 8(0.28) 0.7468 0.387

No 1641(57.42) 1202(42.06)

Tea

Yes 1644(57.52) 4(0.14) 0.193 0.66

No 4(0.14) 1206(42.2)

Eggs

Yes 71(1.5) 31(0.65) 5.89 0.015*

No 2675(56.38) 1968(41.48)

(Continued)
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Table 2 (Continued).

Dove

Variables Not Stunted (Height For Age > —2SD) Stunted (Height For Age < -2SD) | 2 p-Value
Liquid
Yes 1318(27.82) 859(18.13) 11.328 0.001*
No 1425(30.08) 1135(23.96)
Child’s Age
<24 months 95(5.35) 660(37.18) 0.456 0.929
24-35.9 months 48(2.7) 311(17.52)
36—47.9 months 49(2.76) 321(18.09)
48-60 months 41(2.31) 250(14.09)
Gender
Female 4140(28.44) 1468(10.09) 291 0.008*
Male 4111(28.24) 4836(33.23)
Wealth Index
Poorest 1792(12.31) 1439(9.89) 14.326 0.006*
Poorer 1853(12.73) 1495(10.27)
Middle 1845(12.68) 1411(9.7)
Richer 1649(11.33) 1224(8.41)
Richest 1112(7.64) 735(5.05)
Current Breastfeed
No 4724(32.46) 3739(25.69) 6.218 0.013*
Yes 3527(24.23) 2565(17.62)
Anemia Level
Severe 2(0.03) 34(0.43) 13.453 0.004*
Moderate 49(0.62) 227(2.88)
Mild 781(9.9) 957(12.13)
No anemic 755(9.57) 5085(64.45)
Maternal Education
llliterate 2145(14.74) 1663(11.43) 16.868 0.001*
Primary 5515(37.89) 4217(28.97)
Secondary 494(3.39) 354(2.43)
University 97(0.67) 70(0.48)
Paternal Education
llliterate 12.04 0.017*
Primary
Secondary
University
Maternal Occupation
No occupation 497(3.42) 366(2.51) 30.012 0.000%**
Professional/technical/manage 133(0.91) 124(0.85)
Clerical 6(0.04) 2(0.01)
Sales 578(3.97) 373(2.56)
Agricultural — self employed 5672(38.97) 4332(29.77)
(Continued)
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Table 2 (Continued).

Variables Not Stunted (Height For Age > -2SD) | Stunted (Height For Age < -2SD) | 2 p-Value
Agricultural — employee 1035(7.11) 911(6.26)

Household and domestic 59(0.41) 28(0.19)

Services 71(0.49) 45(0.31)

Skilled manual 95(0.65) 62(0.43)

Unskilled manual 105(0.72) 59(0.41)

Marital Status

Never in union 296(2.03) 191(1.31) 11.182 0.048*
Married 4686(32.2) 3714(25.52)

Living with partner 1898(13.04) 1432(9.84)

Widowed 673(4.62) 482(3.31)

Divorced 268(1.84) 171(1.18)

No longer living together 430(2.95) 314(2.16)

Shared Toilet

Yes 6637(46.93) 5252(37.14) 25.88 0.000%#*
No 1287(9.1) 828(5.86)
Not a de jure resident 94(0.66) 44(0.31)

Child llves With Whom

Mother 6027(47.83) 4709(37.37) 5.72 0.017%
Lives elsewhere 1103(8.75) 763(6.06)

Prenatal Traditional Healer

No 1663(57.56) 1222(42.3) 59.3 0.023*
Yes 2(0.07) 2(0.07)

Antenatal Care At Health Center

Yes 1(0.03) 0(0) 6.653 0.01%
No 1663(57.58) 1224(42.38)

Maternal Age

10-19 43(0.32) 37(0.27) 15.44 0.017*

20-24 460(3.41) 357(2.65)

25-29 1109(8.23) 754(5.6)

30-34 1695(12.58) 1252(9.29)

35-39 1684(12.5) 1421(10.55)

4044 1870(13.88) 1400(10.4)

4549 1390(10.32) 0(0)

Size Of Child

Very large 154(1.37) 112(1) 10.34 0.066

Large 783(6.96) 513(4.56)

Average 9950(88.42) 768(6.83)

Smaller 301(2.67) 217(1.93)

Very small 59(0.52) 41(0.36)

Don’t know 6(0.05) 1(0.01)

Residence

Rural 1113(7.648) 845(5.81) 743 0.024*

(Continued)
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Table 2 (Continued).

Variables Not Stunted (Height For Age > —2SD) Stunted (Height For Age < -2SD) | 2 p-Value

Urban 7135(49.031) 5459(37.51)

Gave Child Fortified Baby Food (cereal)

Yes 1975(41.64) 21(0.44) 4.256 0.039*

No 2698(56.88) 49(1.03)

Months When Pregnancy Ended

7 25(15.72) 12(7.55) 47.162 0.000%**
33(20.75) 14(8.81)

9 52(32.7) 23(14.47)

Number Of Children 5 And Under In Household

0 2249(15.45) 1709(11.74) 12.837 0.012*

| 3189(21.91) 2479(17.03)

2 2218(15.24) 1729(11.88)

3 565(3.88) 352(2.42)

4 30(0.21) 35(0.24)

Child Plays With Household Objects

Yes 3066(33.57) 2360(25.84) 5.793 0.055 *

No 2174(23.81) 1530(16.75)

Don’t know 2(0.02) 0(0)

Household Has Electricity

No 6443(44.29) 5112(35.14) 22.988 0.000**

Yes 1708(11.74) 1146(7.88)

Not de jure resident 94(0.65) 44(0.3)

Notes: *Significant at 5%; **Significant at |%; ***Significant at 0.1%; unmarked are not significant.

(x* =7.43,p = 0.024), shared toilets facilities ended
(x* = 25.88, p = 0.000) and months when the pregnancy
(x* = 47.162, p = 0.000). The gender of children under 5
years was found to significantly associated with stunting
(x> = 2.91,p = 0.008). Child’s age at introduction of com-
plementary foods for children had a highly significant associa-
tion with long-term nutritional. Basing on the findings related
to nutritional status, the significant associations between stunt-
ing and liquid (x> = 11.328,p = 0.001) were found. The
results indicated the significant association between stunting
and eggs (x> = 5.89,p = 0.015). The significant association
between stunting and plain water (x> = 4.923,p = 0.026),
and gripe water (x* = 3.002,p = 0.0083) was found. The
results indicated a significant association between stunting
and children who were breastfed during the survey
(x* =6.219, p = 0.013). The results indicated that the
household electricity (x> = 22.99, p = 0.000)and fortified
food were associated  with

significantly stunting

(x* = 4.256, p = 0.000). The number of the children
in the household was significantly associated with
the nutritional status of the child (x* = 12.837,
p=0.012), (x> = 11.182, p = 0.048). The findings also
indicated that there was the significant association between
the marital status and playing with household objects were
significantly associated with the nutritional status of the child
and(x? = 5.793, p = 0.055)respectively. Religion was sig-
nificantly associated with stunting (x* = 3.868,p = 0.001).
Results indicated that antenatal care visits were significantly

associated with stunting (x> = 6.653; p=0.01) [Table 3].

Multiple Logistic Regression Estimates Of
The Effect Of The Explanatory Variables

On Stunting

The adjusted odds ratios for all identified potential risk
factors for stunting in the Eastern and Western provinces.
The multivariate analysis yielded similar results for the
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Table 3 Multiple Logistic Regression Estimates Of The Effect Of The Explanatory Variables On Stunting In Western And Eastern
Provinces Of Rwanda

Dove

Variables Not Stunted Stunted B Std. TTest | p-Value | Adjusted | 95% CI
(Height/Age (Height/Age < Err Odds
>-SD) N (%) —2SD) N (%) Ratio
<2 years 95 (5.35) 660(37.183) | | | | | | |
2-2.9 years 48(2.7) 311(17.52) 0.008 0.022 | 0.360 0.716 2.697 2.654 2.739
3-3.9 years 49(2.76) 321(18.085) 0.007 0.021 | 0.310 0.758 2.7 2.658 2.742
4-5 years 41(2.31) 250(14.085) 0.015 0.023 | 0.650 0.518 2.678 2.632 2.723
Gender
Female 4140(28.44) 1468(10.086) | | | | | | |
Male 4111(28.24) 4836(33.226) 0.071 0.009 | 7.6l 0.0088* 1.08 1.057 1.093
Household Wealth Index
Poorest 1792(12.31) 1439(9.887) | | | | | | |
Poorer 1853(12.73) 1495(10.27) —0.001 | 0.012 | —0.1 0.924 0.367 0.343 0.391
Middle 1845(12.68) 1411(9.7) 0.012 0.012 | 0.980 0.329 0.372 0.348 0.396
Richer 1649(11.33) 1224(8.4) 0.019 0.013 | 1.520 0.128 0.375 0.350 0.400
Richest 1112(7.64) 735(5.05) 0.047 0.014 | 3.280 0.001%** 0.386 0.357 0.414
Current Breastfeed
No 4724(32.46) 3739(25.69) | | | | | | |
Yes 3527(24.23) 2565(17.623) 0.021 0.008 | 2.490 0.013* 0.02 0.004 0.036
Anemia Level
Severe 2(0.03) 34(0.43) | | | | | | |
Moderate 49(0.62) 227(2.88) 0.122 0.061 | 2.010 0.044* 0.89 0.766 1.004
Mild 781(9.9) 957(12.13) 0.103 0.058 | 1.790 0.074 0.90 0.788 1.015
No anemia 755(9.57) 5085(64.45) 0.074 0.057 | 1.290 0.197 1.05 0.937 I.161
Maternal Education
llliterate 2145(14.74) 1663(11.43) | | | [ | | |
Primary 5515(37.89) 4217(28.97) 0.003 0.009 | 0.360 0.369 0.362 0.376 1.033
Secondary 494(3.39) 354(2.43) 0.019 0.019 | 1.020 0.375 0.337 0413 1.039
University 97(0.67) 70(0.48) 0.018 0.039 | 0.450 0.374 0.340 0.409 1.077
Maternal Occupation
No occupation 497(3.42) 366(2.51) [ | | | | | |
Professional (technical) 133(0.91) 124(0.85) —0.058 | 0.035 [ —1.66 | 0.097 0.884 0.816 0.953
Clerical 6(0.04) 2(0.01) 0.174 0.176 | 0.990 0.322 1.156 0.8l1 1.5006
Sales 578(3.97) 373(2.56) 0.032 0.023 | 1.370 0.171 1.003 0.957 1.05
Agricultural (self-employed) 5672(38.97) 4332(29.77) —0.009 | 0.018 [ —0.510 | 0.611 0.365 0.33 0.399
Agricultural (employee) 1035(7.11) 911(6.26) —0.044 | 0.020 | —2.170 | 0.030%* 1.006 0.966 1.0456
Household and domestic 59(0.41) 28(0.19) 0.102 0.056 | 1.840 0.066 1.150 1.041 1.26
Services 71(0.49) 45(0.31) 0.036 0.049 | 0.740 0.460 1.063 0.967 I.16
Skilled manual 95(0.65) 62(0.43) 0.029 0.043 | 0.680 0.497 1.000 0916 1.084
Unskilled manual 105(0.72) 59(0.41) 0.064 0.042 | 1.530 0.127 1.036 0.953 1.118
Marital Status
Never in union 296(2.03) 191(1.31) | | | | | | |
Married 4686(32.2) 3714(25.52) —0.050 | 0.023 | —2.160 | 0.031* 0.951 0.853 1.049
(Continued)
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Table 3 (Continued).

Variables Not Stunted Stunted B Std. TTest | p-Value | Adjusted | 95% CI
(Height/Age (Height/Age < Err Odds
>-SD) N (%) —2SD) N (%) Ratio
Living with partner 1898(13.04) 1432(9.84) —0.038 | 0.024 | —1.570 | 0.000%** [ 0.963 0.889 1.037
Widowed 673(4.62) 482(3.31) —0.025 | 0.027 | —0.940 | 0.348 0.975 0.926 1.024
Divorced 268(1.84) 171(1.18) 0.003 0.033 | 0.080 0.935 1.003 0.962 1.089
No longer living together 430(2.95) 314(2.16) —0.030 | 0.029 | —1.030 | 0.30I 0.971 1.071 1.184
Shared Toilet
No 1287(9.1) 828(5.86) [ | | | | | |
Yes 6637(46.93) 5252(37.14) 0.050 0.012 | 43 0.000%%* [ 2.72 2.620 2816
Not a de jure resident 94(0.66) 44(0.31) 0.123 0.042 | 2.9 0.004* 1.13 —-1.070 | 1.372
Child lives with whom
Mother 6027(47.83) 4709(37.37) | | | | | | |
Lives elsewhere 1103(8.75) 763(6.06) 0.030 0.012 | 2.390 0.017* 1.03 0.971 1.089
Prenatal Traditional Healer
No 1663(57.56) 1222(42.3) | | | | | | |
Yes 2(0.07) 2(0.07) —0.243 | 0.286 | —0.850 [ 0.395 1.28 1.835 1.835
Prenatal CHWs
Yes 1(0.03) 0(0) | | | | | | |
No 1663(57.58) 1224(42.38) 0.424 0.494 | 0.86 0.391 -0.314 1.623 2.748
Maternal Age
10-19 43(0.32) 37(0.27) | | | | | | |
20-24 460(3.41) 357(2.65) 0.026 0.058 | 0.44 0.660 0.975 0.925 1.025
25-29 1109(8.23) 754(5.6) 0.058 0.057 | 1.02 0.307 0.968 0.855 1.082
30-34 1695(12.58) 1252(2.29) 0.038 0.056 | 0.67 0.502 1.020 0.947 1.094
35-39 1684(12.5) 1421(10.55) 0.005 0.056 | 0.09 0.931 1.033 1.024 1.043
4044 1870(13.88) 1400(10.39) 0.034 0.056 | 0.6l 0.540 0.971 0.904 1.038
4549 1390(10.32) 0(0) 0.025 0.056 | 0.44 0.662 1.010 0.962 1.058
Size of Child
Very large 154(1.37) 112(0.995) [ | | | | [ |
Large 783(6.96) 513(4.46) 0.025 0.033 | 0.760 0.448 1.02 0.976 1.075
Average 9950(88.42) 768(6.83) —0.026 | 0.033 | —0.800 | 0.425 1.00 1.025 0.923
Smaller 301(2.67) 217(1.93) 0.002 0.037 | 0.060 0.954 1.03 0.998 1.006
Very small 59(0.52) 41(0.36) 0.011 0.058 | 0.190 0.849 1.01 0.989 1.033
Don’t know 6(0.05) 1(0.01) 0.278 0.189 | 1.470 0.141 1.31 0.775 1.866

Notes: *Significant at 5%; **Significant at |%; ***Significant at 0.1%; unmarked are not significant.

two forms of under nutrition: stunting and underweight.
In the final model, the factors related to the higher prob-
ability of being stunted and underweight were lower birth
weight (<2.5 kg), being breastfed for 6 months or more,
having a mother or father who was underweight or had
short stature, and having a mother who had never

attended formal education. The only difference between

the two was that the probability of being stunted was also
higher when a child lived in a rural area. Children had a
greater probability of being at risk, or overweight/obese
when they were in the youngest age group (2-2.9 years),
were male, had a mother and father who was overweight/
obese or had a father who had attended university
[Table 3].
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After adjusting for stunting in the model, at 95% CI
and 0.03 of significance level, the analysis showed that
male children were 1.08 (1.057-1.093) times more likely
to be stunted than female children under 5 years. The risk
for children aged 0-23months, 24-35months and 36-
60months was OR [2.697 (2.654-2.739), 2.7 (2.658-
2.742) and 2.678 (2.632-2.723)], respectively. Children
from the poorest families had a higher risk of being
stunted compared to other wealth groups. Children from
the richest families were 0.386 (0.357—0.414) less at risk
of being stunted than children from the poorest families.
Children who were breastfed were less at risk to be stunted
0.02 (0.004—0.036) than children who are not breastfed
[Table 3]. Moreover, logistic regression analyses identified
the risk of stunting according to the educational status of
mother as [OR=0.362 (0.376-0.333)] for primary school
education, [OR=0.337 (0.0413—1.039)] for secondary edu-
cation [OR=0.34 (0.409-1.077)] for university education.
The risk of stunting according to maternal anemia level
was [OR=0.89 (0.766—1.004)] for moderate, [OR=0.9
(0.788-1.015)] for mild and [OR=1.05 (0.937-1.161)] for
children with no anemia. Risk of stunting according to
maternal occupation was high among household and
domestic workers [OR=1.15 (1.04-1.26)], agricultural
employee [OR=1.006 (0.974-1.046)], clerical [OR=1.156
(0.811-1.501)], sales [OR=1.003 (0.957-1.048)], unskilled
manual [OR=1.036 (0.953-1.118)]
[OR=1.063 (0.967-1.159)].

and  services

Discussion

In this study, we noted that the educational status of
mothers, family size and occupation of mother were sig-
nificantly associated with stunting. In the multivariable
logistic regression analysis, having a mother with no-for-
mal education was associated with stunting. The results
revealed these children born to illiterate mothers had a
higher risk of stunting than those whose mothers studied
at primary (OR=0.365), secondary (OR=0.337) or univer-
sity level (OR=0.34). Mother’s occupation was signifi-
cantly associated with stunting. The results confirmed
that children whose mothers were skilled worker, profes-
sional worker or self-employed were less likely to be
stunted than children whose mothers had other occupa-
tions. These results also showed that children with unem-
ployed mothers were more likely to be stunted than those
whose mothers were employed. The findings showed that
children over the age of 24 months were at significantly
higher risk of stunting than children in other age groups.

Compared with children aged 0-24 months, the risk of
stunting was more than two times higher for children in all
other age groups. The logistic model showed that the
likelihood of being stunted was highest for the age groups
24-35 months, 36—47 months and 48-60 months while the
lowest was observed for age group 0-24 months.

Children who were breastfed were 0.02 less likely to be
stunted than children who were not breastfed. These find-
ings accorded with previous studies that showed that chil-
dren who are not breastfed are more likely to become
stunted than children who are.7 Children who were given
food such as plain water, gripe water, liquid and fortified
food in the first 6 months after birth were more likely to
become stunted than children who were only given milk or
who were breastfed. These findings accorded with pre-
vious studies that indicated that children who started eat-
ing solid food before 6 months were more likely to
become stunted than those who only had milk or were
breastfed.”> Children whose mothers had moderate and
mild maternal anemia were less likely to be stunted com-
pared than children whose mothers had severe anemia and
those mothers with no anemia. The current results were
similar to previous findings indicating that maternal
malaria, underweight, anemia and biomass fuel use are
risk factors for stunting.”** Male children were 1.08
times as likely to be stunted as female children. These
results support previous studies that indicated that the
males are more likely to become stunted than females.”
Wealth index was found to be an important risk factor for
stunting. Children from the poorest household were highly
likely to be stunted compared to the children from the
poorer, middle, richer, and richest families.”¢

This study found that stunting was higher in rural
settings than in urban settings in the two provinces. This
was similar to previous studies showing rural area as a
significant risk factor.® We found that children whose
mothers were in the middle age group (25-34) were
more likely to be stunted than those with young mothers
(under 25). However, the findings are contrary to those of
a Tanzanian study where stunting was associated with
young maternal age (under 25 years). These findings
were similar to the previous studies conducted in
Tanzania and indicated that the children born in rural
residence had higher risk to become stunted compared to
those born in an urban area."?” Our study showed that
children whose mothers had higher education levels were
less likely to be stunted than those whose mothers had no
education or no education beyond preschool. However,
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this may be explained by the better earning power of an
educated woman compared to one who has little or no
education and thus more capacity to meet the nutritional
needs of her families. These findings also accord with the
Tanzanian study which found that children under 5 years
whose mothers are illiterate are at higher risk of stunting
than those with educated mothers.”’

This study revealed that early introduction of com-
plementary food was not a significant factor for stunting
in the either province which was contrary to the findings
of some previous studies which indicated that inap-
propriate timing of the introduction of complementary
food to a child affected the nutritional status of children
because their digestive and immune systems were not
yet mature.'®!” Education level and sex of household
head were contributory factors in the Eastern and
Western provinces. These findings were relevant to
The study found that leaving child
alone for more than an hour in the previous week was

other studies.’

a contributory factor for stunting in both Eastern and
Western provinces. In addition, sharing toilet facilities
was found to be a significant predictor for stunting in
the Western province. Despite its prediction for stunting,
we were unable to find the reason for its significance.
The study data had some limitations. Firstly, there were
missing values such as age at which the child ceased
breastfeeding, accompanied by many confounding factors.
Secondly, the fact that data for the study were collected 4
years previously posed a drawback to this study.
Regardless of the limitations, however, it was possible to
indicate the risk factors of stunting in the Eastern and
Western Provinces of Rwanda, multivariate linear regres-
sions or adjusted for all missing confounders, presented
which factors contributed most significantly to stunting.

Conclusion
The stunting is a serious public health concern associated
with various factors including poor socio-demographic
factors in Rwanda. The foremost factors of stunting
among children under 5 years old in Eastern and Western
provinces of Rwanda were inadequate nutrition, child sex,
child-age, residence, maternal education, source of drink-
ing water, maternal age, maternal occupation, duration of
breastfeeding, household wealth index and sharing toilets.
The factors associated with childhood stunting were multi-
factorial and interdependent.

There is a need for effective strategies to prevent and
treat stunting in both Eastern and Western provinces of

Rwanda. The health strategies like Community-based
Interventions are mostly needed for managing the risk
factors of stunting. The multidisciplinary approach that
includes both national and international health institutions
are certainly needed to be reinforced for lessening the
burden of stunting among children under 5 years. The
Rwandan government is recommended to keep empower-
ing and encouraging health facilities to provide health
education to pregnant and non-pregnant women about
how to behave for reducing and adjusting stunting
among children. The further researcher should be carried
out to explore the biological and psychosocial effects of
stunting on the children under five, their families, commu-
nities and the country. The other further study should be
carried out for understanding the effect of childhood stunt-
ing and malnutrition on children’s epistemological and
cognitive development in Rwanda. The other recom-
mended further research should be carried out among the
children under 5 years for comparing the risk factors for
stunting between the Rwandan provinces.
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