
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


 
 

 https://doi.org/10.18697/ajfand.110.21125 20480 

Afr. J. Food Agric. Nutr. Dev. 2022; 22(5): 20480-20497 https://doi.org/10.18697/ajfand.110.21125 
 

ANALYSIS OF RISK FACTORS THAT INFLUENCE STUNTING AMONG 
RWANDAN CHILDREN UNDER THE AGE OF FIVE 

 
Ndagijimana S1*, Kabano I2 and JM Ntaganda3 

 
 

 
Similien Ndagijimana 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
*Corresponding author email: similienn@gmail.com  
 
1African Center of Excellence in Data Science, Biostatistics, University of Rwanda, 
Kigali-Rwanda 
2University of Rwanda College of Business and Economics, Kigali-Rwanda  
3 University of Rwanda, College of Science and Technology, Kigali-Rwanda  

  



 
 

 https://doi.org/10.18697/ajfand.110.21125 20481 

ABSTRACT  
 
In East Africa, 39% of all children were stunted in 2016. Rwanda reported the second 
highest rate at 37.7%. Globally, deaths from malnutrition stand at 45% of child deaths, 
creating an economic handicap for all countries. According to the World Health 
Organization's (WHO) goal to reduce malnutrition by 3.9% per year, all countries must 
define appropriate strategies. Although related research has been conducted in Rwanda, 
the issue of malnutrition prevails. This study assesses stunting with multiple factors, 
with the aim of revealing the system-wide impact of food insecurity on malnutrition. 
Secondary data from the Rwanda Demographic and Health Survey (RDHS) 2014-2015 
were used. Variables were classified into five categories, namely the community, 
environment, socio-development, media, and proximate factors. To assess the risk 
factors for stunting, a mixed-effect logistic regression was applied and an association 
between different factors and stunting was determined. The prevalence of stunting was 
37.7%, the average was relatively still high, compared to the global prevalence of 
21.3% in 2019, and the city of Kigali comprised the lowest prevalence (22.7%) while 
the highest prevalence was observed in the Western Province (44.6%). The place of 
residence and altitude were found to be statistically significant community and 
environmental factors. Wealth index and parental education level were considered 
socio-demographic risk factors. All media factors were associated with stunting and in 
proximate factors, the Body Mass Index (BMI) of the mother, duration of 
breastfeeding, age and weight of the child at birth, sex, and birth order were statistically 
significant factors. In addition, infection, diarrhoea, and parasitic infection were also 
associated with stunting. Ensuring sustainable food security in households should go 
hand in hand with all strategies for eliminating all forms of malnutrition since stunting 
is observed in most regions where there are cases of food insecurity. Educating children 
is key to reducing stunting since the parents need nutrition education to better take care 
of their children. Public policy throughout the country should aim to improve the living 
standards of people. Generally, all concerned institutions accompanied with policies to 
eradicate malnutrition and industries providing nutrients should be promoted. 
 
Key words: Stunting, Multilevel logistic, Under-five, Rwandan Demographic and 

Health Survey 
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INTRODUCTION 
 
Globally, childhood malnutrition is a significant public health issue. In 2016, an 
estimated 155 million children were stunted worldwide [1, 2]. In East Africa, it is 
estimated that 39% of all children are stunted [3].  This issue was significant in Burundi 
with 57% of children stunted and was slightly lower in Rwanda at 37.7% [3]. It is a 
serious problem since the development of the intellectual capacity of children occurs 
between 0-59 months [4]. Hence, malnutrition leads to insufficient intellectual 
development and prevents individuals from attaining their expected intellectual abilities 
[4]. Malnutrition that may begin from conception to birth or during the first two years 
of life is irreversible. The consequences include lower intelligence levels and reduced 
physical capacity, reduced productivity, and a slowing of economic growth, thus 
perpetuating poverty [5].  
 
Globally, approximately 45% of child deaths are due to malnutrition, 3.1 million of 
which occur annually in low and middle-income countries [6]. The World Health 
Organization (WHO) classifies under-nutrition into 3 categories: underweight, meaning 
low weight-for-age, wasting, low weight-for-height, and stunting, or low height-for-
age. In all three, low is signified by a standardized score less than -2 standard deviation 
of the reference population [7]. In the world, an estimated one third of children were 
stunted (155 million), whereas 58 million were wasted in 2016 [8]. Among the three 
forms of malnutrition, stunting remains the main public health issue [8]. However, 
worldwide the prevalence of stunted children decreased from 257 million (40%) to 161 
million (25%) between 1990 and 2013 respectively [8]. Estimations of 2016 show that, 
globally, the prevalence of stunting fell from 29.5% to 22.9% between 2005 and 2016 
[8]. In 2012, the WHO set the annual target of reducing stunting by 40%. Globally, this 
translates to a 3.9% annual reduction. 
 
By this target, the number of stunted children is expected to decrease from 171 million 
to about 100 million in 2025. Despite this, current results suggest that by 2025, this 
number will be about 130 million [8, 9]. Therefore, to achieve the global stunting 
reduction target, all countries must set the proper target [9]. In Africa, there was a 
lesser decrease in comparison to Asia and to the rest of the world [9]. The rate of 
decline in Africa is low compared to the increase in population. This results in higher 
overall numbers of stunted children [8]. The 2014-2015 RDHS [10] shows that 38% of 
under-five children are stunted, and 14% are severely stunted. 
 
Stunting is a serious public health issue, but the government of Rwanda has a national 
plan to eliminate all forms of malnutrition and has instituted a number of interventions 
[11].  From 2005 to 2015, the rate of malnutrition decreased from 51% to 38% [10]. 
Rwanda Demographic and Health Survey (RDHS) ranked Western as the first Province 
with 44.6% stunted children seconded by the Southern Province with 41% and Kigali 
City had the prevalence of 22% [10]. Nutritional status is the result of complex 
interactions between food consumption and metabolism. Many socio-economic and 
cultural factors influence decisions on patterns of feeding and nutritional status. Despite 
efforts taken, malnutrition persists [10]. According to several research, food 
consumption patterns and dietary diversity are also regarded as major contributors to 
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malnutrition, and are considered to be contributing causes to Rwanda's high prevalence 
of stunting [12].  Education level, mother's demographics and nutrition and health 
status, as well as family size, wealth, and assets have all been found to play a role in 
predicting nutrition and health outcomes for children. Higher education and/or nutrition 
education levels of the head of the home and/or the mother have been demonstrated to 
lessen the likelihood of stunting in children [13]. Gender, underweight, infections, low 
quality breastmilk from malnourished moms, and a lack of nutritional diversity appear 
to be individual variables that contribute to child stunting [14]. The prevalence of 
childhood stunting has been demonstrated to be influenced by geophysical conditions. 
Distance to the main road and market have both been used as indications of how well 
linked a home is to marketplaces where food may be purchased and sold. The risk of 
stunting in children has been linked to household altitude [15].   
 
In Rwanda, there are commitments from the government, in collaboration with its 
partners and educational institutions, to find solutions. Multi-sectoral initiatives and 
interventions have been put into place over the past decade aimed at improving the 
national nutritional status. The efforts include the following: (1) The multisector 
participation and consensus around Rwanda’s First, and Second National Nutrition 
Summit done in 2009 and 2011, respectively, (2) Completion of health facilities and 
community level tools to more effectively promote Maternal, Infant, and Young Child 
Nutrition, (3) A national Joint Action Plan done in 2012 to Eliminate Malnutrition, and 
(4) District Plans to Eliminate Malnutrition (DPEM) in every district in 2011[5, 10, 
11]. However, the country still faces the problem of stunting. Therefore, to better 
understand this burden, the RDHS 2015 data was used. A multilevel modelling was 
used to assess factors contributing to stunting in each level in Rwandan context. 
Through this process, the direct relationship between food insecurity and stunting was 
revealed. This paper determines the contribution factors influencing malnutrition by 
tackling the following points: determining the community level and environmental 
factors that contribute to stunting, demonstrating the socio-demographic and media 
factors contributing to stunting, and assessing the proximate determinants of 
malnutrition in Rwanda. 
 
MATERIALS AND METHODS  
 
In this research, the secondary data used were those collected during Rwandan 
Demographic and Health Survey (RDHS) 2014/2015 [10]. Three anthropometric 
measurements to classify the nutrition status of under-five year old children were taken 
into consideration. According to the WHO, the anthropometric measurements are 
height-for-age, weight-for-age, and weight-for-height taken from the population of 
reference [10].  In this study, one anthropometric measure, height-for-age, was used to 
assess the nutritional status of under-five year old children in Rwanda since stunting is 
very significant compared to other forms of malnutrition. In RDHS the sampling 
method used in this survey was two-stage stratified. In the first stage, 113 clusters were 
selected in urban areas and 379 in rural areas with the probability proportional to the 
number of households residing in the village. The second stage involved a systematic 
sampling of households where twenty-six (26) households (HHs) were randomly 
selected on average per cluster in a total of 12,793 households. Height and weight were 
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measured for 3,884 children, and only 3,813 were valid anthropometric data [10]. Basis 
on height for age z-scores, the nutritional status of children was divided into three 
ordinal categories as in: (<-3.0) standard deviation (SD) which is severely stunted, 
moderately stunted ranged between -3.0 and -2.0 SD and stunted above (-2 SD) the 
median of the WHO child growth standards [16]. Stata 13 was used, for analysis where 
"Svy: tab" Stata command helps to determine the number, the corresponding 
percentage, and the probability of obtaining test results (p-value) of each characteristic 
influencing stunting. 
 
Description of variables 
The risk factors were classified into five classes: community, socio-demographic, 
environmental, media, and proximate factors [17]. Community factors include 
province, place of residence, and altitude. The socio-demographic factors are wealth 
index, marital status of the mother, father's education, father's occupation, mother's 
education, and mother's occupation. The environmental factors are the use of toilets and 
accessibility to clean water. The media factors include reading the newspaper, watching 
television, and listening to the radio. The fifth class is proximate factors which are 
divided into four categories: i) maternal factors like mother's age and Body Mass Index 
(BMI) at child's birth, ii) delivery factors like mode of delivery (normal delivery or 
Caesarean section) and the place of delivery, iii) Perinatal or postnatal delivery factors 
like antenatal care clinic visit, current breastfeeding, and duration of breastfeeding iv) 
children factors like gender, birth order and child age, birth size and birth interval, 
children infection and child morbidity. More detail is given in Figure 1 conceptual 
Framework adopted from UNICEF [17]. The dependent variable, stunting, is 
dichotomous: children with less than minus two standard deviations of reference 
population are classified as stunted, otherwise normal [18].  
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Figure 1: The conceptual Framework adapted from UNICEF [17] 
 
The above variables were adopted from the UNICEF conceptual framework due to 
different researches indicating them as risk factors for stunting not only in Rwanda [19] 
but also in other countries [17], thus they were included in this study as well. 
 
The Odd Ratio (OR) was used to determine whether the selected factor is a risk factor 
of stunting and also to compare the magnitude of various risk factors for stunting. The 
95 % confidence interval (CI) was calculated. 
 
Multilevel analysis was initiated by taking into account the significant factors of each 
level. Finally, all factors were put into multivariate models to search for statistically 
relevant variables which remained significant at P<0.05. The estimation procedure 
using xtmelogit is maximum likelihood estimation using adaptive quadrature. By 
default, xtmelogit used adaptive quadrature with seven integration points. To check that 
seven integration points are adequate, the model can be refitted with a larger number of 
quadrature points. When the two sets of the model parameters are the same then seven 
integration points are adequate [20].  
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The multilevel model 
Multilevel logistic regression is used to model binary outcome variables where the log 
odds of the outcome are modelled as a linear combination of predictor variables when 
data are clustered or when there are both fixed and random effects. Generally, the 
multilevel logistic regression model is presented as  
 

log $
𝜋

1 − 𝜋( = 𝛽! + 𝛽"𝑋" + 𝛽#𝑋# +⋯+ 𝛽$𝑋$ + 𝑢.											(1)				 
 
The fixed 𝛽𝑋 is analogous to the linear predictors from standard ordinary least squares 
regression with 𝛽 being the regression coefficient to be estimated [21]. For this 
equation (1), the fixed part was examined by using the odds ratio and the random effect 
was assumed to follow a normal distribution with mean zero and variance	𝛿#. The 
interesting part of evaluating equation (1) is the fixed part of assessing their 
contribution to stunting. 
 
RESULTS AND DISCUSSION  
 
Analysis and Results  
To analyse risk factors that influence stunting using a multilevel model, the focus was 
on the equation (1). The results were obtained using the command described in detail in 
section 2.1. Before applying the model (1), the bivariate relationship between stunting 
and explanatory variables was examined and the results were presented in Table 1, then 
variables that were associated with stunting were applied in the model (1). Table 2 was 
obtained by using "xtmelogit" Stata command which helps to determine the Odds Ratio 
(OR) and the corresponding coefficient of factors influencing malnutrition grouping in 
different levels. 
 
To determine the risk factors associated with stunting, the community level variables 
were added to the model:  

log $
𝜋

1 − 𝜋( = 𝛽! + 𝛽"𝑃𝑟𝑜𝑣𝑖𝑛𝑐𝑒 + 𝛽#residence + 𝛽%Altitudes + 𝑢.					 
 
and did the same for Environment level factors  

log $
𝜋

1 − 𝜋( = 𝛽! + 𝛽"improved(water) 	+ 𝛽#improved(toilet) + 𝑢.					 
 
By using Socio-demographic level factors to the model for assessing the risk 
factors associated with stunting, 

log $
𝜋

1 − 𝜋( = 𝛽! + 𝛽"status + 𝛽#wealth(index) + 𝛽%mother(education)

+ 𝛽&father(education) + 𝛽'husband(occupation)
+ 𝛽(mother(occupation) + 𝑢.				 

The entering of Media level factors into the model is as follows as to 
log $

𝜋
1 − 𝜋( = 𝛽! + 𝛽"listen(radio) + 𝛽#watch(television) 																		

+ 𝛽%reading(newpaper) + 𝑢.					 
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Finally, the proximate level factors were used to classify the risk factors associated 
with stunting. 

log $
𝜋

1 − 𝜋( = 𝛽! + 𝛽"mother(age) + 𝛽#Mothers(BMI) + 𝛽%Mode(delivery)

+ 𝛽&place(delivery) + 𝛽'number(antenatal)
+ 𝛽(duration(breastfeeding) + 𝛽)breaststart + 𝛽*sex
+ 𝛽+birthorder + 𝛽"!age(group) + 𝛽""child(birthsize)
+ 𝛽"#birthweigh + 𝛽"%diarrhea + 𝛽"&parasite + 𝑢,			 

and all procedures of analysis were described in section 2.1. The results are presented 
in Table 2. 
 
In analysis, RDHS 2014-2015 was used where children who completed 3 
anthropometric measures were taken into account [10]. The focus of the analysis was 
height-for-age. The results found show that the prevalence of stunting was 37.7%. This 
prevalence is still high compared to the world prevalence which was 21.3% in 2019 
[22]. The multilevel logistic regression results in Table 2 demonstrate that residence 
and altitude are statistically significant at the community level, with ORs of 2.04 and 
1.94, respectively, the province is not.  
 
All environmental variables are statistically significant, with improved water having the 
greatest impact on stunting occurrence with an OR of 1.46 and improved toilets having 
the least impact with an OR of 0.80. The social demographic factors show that 
husband’s and mother's occupations do not affect children's stunting because they are 
not statistically significant, whereas wealth index and parental marital status have a 
greater impact on the occurrence of stunting with ORs of 1.27 and 1.08, respectively. 
Father’s and mother's education have less of an impact on the occurrence of stunting 
with ORs of 0.81 and 0.73, respectively.  
 
The most proximal factors impacting stunting are a child's birth weight with an OR of 
1.94, child's age with an OR of 1.47, child's parasite drug in 6 months with an OR of 
1.64, a birth order with an OR of 1.31, and duration of breastfeeding with an OR of 
1.16. The mother’s BMI and sex of the child are the proximal variables that had the 
least impact on the occurrence of stunting, at 0.67 and 0.64, respectively. Factors such 
as the mother's age, mode and place of delivery, and the number of prenatal care visits 
are not statistically significant. The relationship between the first breastfeeding and the 
delivery weight is not statistically significant.  
 
The distribution of stunting was given by province, with Kigali City having the lowest 
percentage (22.7 %), as shown in Table 1. In analysis, many factors contributing to this 
lowest percentage (22.7 %) were found. Kigali City hosts most public institutions, the 
biggest private companies, and the most industries in the country, also the rate of 
access to information is comparatively high [23]. Furthermore, there is food diversity in 
Kigali city where the household has access to a variety of quality food while in the 
rural area they have few varieties [24]. As seen in the results, educated people are less 
likely to have stunted children at 19.36% than individuals with less education at 49.3%. 
Also, the source of income is concentrated in this city, hence improved life is more 
likely seen there than in other provinces [25, 26]. Food security also plays an important 
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role in this low prevalence since this city counts only 3% of households considered as 
food insecure [24, 27].  
 
The Western province had the highest prevalence of stunting since it is the region with 
the highest altitude, where altitude was identified as one of the variables contributing to 
stunting, and most of the province is rural. In this province, there are also few 
opportunities that involve educated people like in the rest of the country [23]. The 
geographical situation does not permit easy access to proper water and improved 
sanitation facilities which are important factors in the reduction of stunting as seen in 
the results in Table 1. The level of food insecurity in the western province is high 
compared to the other parts of the country. More than 35% of households are 
considered food insecure, especially in livelihood zones of Western Congo Nile Crest 
Tea Zone counts (49%) of insecure households [24].  
 
There was a significant reduction in stunting due to the interventions of the government 
of Rwanda that aimed at eliminating all forms of malnutrition to achieve the SDGs 
target [8]. The determination of eradicating stunting is seen in different ways such as: 
ensuring security in the whole country, increasing the number of health facilities and 
rehabilitation of existing health facilities, increasing infrastructures and sanitation 
facilities, promoting female education and emancipation of females in general, the 
introduction of giving each family a cow, "Girinka", and introduction of a district plan 
to eliminate malnutrition in each district. In ensuring food security, the government of 
Rwanda introduced the "Kitchen garden" in all households and bio-fortification: beans 
improved with iron and potatoes with vitamin A and land use consolidation [24]. The 
active participation of community health workers in daily activities like screening, 
follow up, and monitoring child growth also plays an important role in this 
achievement [14].  
 
Among the community factors, the residence variable is the most factor contributing to 
stunting with an OR of 2.04. Children from rural areas are more likely to be stunted 
than urban children. The improvement of living standards should be enhanced. The 
altitude has an OR of 1.96 which shows that the children from high altitude areas are 
more likely to be stunted than the children in lower altitude areas [1].  Education of 
both boys and girls should be enhanced since it contributes a lot to the well-being and 
health of newborns as seen in the results in Table 1. Even though in multilevel logistic 
regression results, the occupation of both mother and father are not statistically 
significant, occupation contributes to the wealth index which is significant with an OR 
of 1.27, hence the creation of new jobs especially for young people will not only the 
solution to stunting but will also contribute to the well-being and improved life of the 
people [3].  
 
Access to proper water and improved sanitation facilities are statistically significant in 
reducing stunting with 1.46 and 0.80 OR respectively. This is a big opportunity for 
growth since in Rwanda's national plan these points are highly emphasized. 
Furthermore, in National strategy for transformation (NST) 1 by 2024, estimates to 
scale up from 87.4% to 100% of access to proper water and 86.2% to 100% of access to 
sanitation and hygiene [28]. The marital status of the mother is not statistically 
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significant to our model but it should be encouraged across the country since legal 
marriage is related to reducing stunting cases 19]. Access to information also plays an 
important role in the reduction of stunting; listening to the radio, reading newspapers, 
and watching television are statistically significant as seen in Table 1 and Table 2 
presenting the OR of 0.82, 0.78, and 0.82, respectively. Therefore, the information is 
also an important part of reducing stunting since through media population is educated.  
 
Nutrition education given in antenatal care provides an important contribution since 
awareness of 1000 days of first life reduces stunting significantly in children less than 
24 months. The parents’ education on the preparation of supplementary foods should 
also be emphasized since after 24 months children are more likely to be stunted at the 
rate of 42%. The research revealed that the improvements of complimentary food and 
supplementary foods reduce stunting and related diseases [27]. Nutrition education in 
antenatal care assists enhances children's birth weight by improving the mother’s 
dietary behaviour and greatly increasing total energy intake, thereby contributing to the 
welfare of future newborns throughout their lives, as shown in Table 1 [29]. Obese 
mothers are more likely to give birth to non-stunted children than other categories of 
BMI mothers as shown in Table 1. Stunted mothers are more likely to give birth to 
stunted children at the prevalence of 42.83% as reported in Table 1. Therefore, the 
enhanced life of children under the age of five will have a favourable impact on the 
lives of future mothers and fathers, and stunting in future generations will be abolished 
progressively [27].  
 
The proper water and improved sanitation facilities will impact positively the well-
being of the child since these two factors contribute more to the problem of diarrhoea 
and intestinal parasites, which are statistically significant for this study [4]. Table 1 
shows that birth weight is significant since 54.11 % of stunted children were 
underweight. Pregnant women's lives should be improved to give birth to normal 
children. Children born from mothers less than 19 years of age were not stunted like 
other age categories of women as shown in Table 1, further studies should be 
conducted to determine the reason behind this fact. Statistically, gender plays an 
important role in stunting status, males are more likely to be stunted than girls as 
mentioned in Table 1 and as shown in different studies [14], the scientific basis of such 
difference should be investigated. 
 
CONCLUSION 
 
Using multilevel logistic regression, in community-level factors, the residence and 
altitude were statistically significant and identified as the risk factors of stunting. 
Therefore, the policies that promote food production, improve living standards, and 
reduce the poverty of people in rural areas are highly recommended. In socio-
demographic factors, it was found that the wealth index of households, the education of 
both mother and father are statistically significant too. All environmental and media 
factors are also identified as risk factors for stunting. Among the proximate factors, the 
factors associated with stunting such as the mother's BMI, duration of breastfeeding, 
sex, age of the child, birth size of the child, and diarrhoea were statistically significant.  
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The awareness campaigns for the eradication of all forms of malnutrition should be 
conducted in all corners of the country and involve all categories of people since 
stunting is observed in all categories. Formal education for both girls and boys should 
continue to be a national priority and should focus on rural areas is where there are 
large numbers of mothers who are not attending formal education and that are more 
likely to give birth to stunted children. The health providers and health workers nearby 
the household should be trained on how to advise pregnant mothers on ways of 
reducing stunting in children and strengthen the screening of stunting in vaccination 
activities. Further studies should be conducted on determining the scientific basis of the 
significant difference in stunting between boys and girls.  
 
Proper water and sanitation facilities should be the main focus of the country and 
should reach all corners of the country. Food security is extremely related to the causes 
influencing stunting across the country; therefore, eradicating stunting should go hand 
in hand with increasing household food security and poverty eradication. Access to 
quality food intake should also be added to the RDHS survey so that its contribution to 
stunting is recognized. Access to the internet as a source of information should be taken 
into account in the survey since nowadays it has become the new main source of 
information. Public institutions and industries should be extended throughout the 
country for they attract educated people with high levels of education and enhance lives 
and change the mindset of rural people.  
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Table 1: Characteristics of risk factors associated with stunted children in Rwanda 

  Stunting   
 Characteristics  Not stunted  Stunted   
  Number  Percentage Number Percentage  P-value 

Improved water  unclean water  570 56.24 444 43.76 0.0001 
clean water 1649 64.65 902 35.35 

Improved sanitation 
facility  

Not improved  558 58.28 340 41.72 0.0046 
improved  1658 63.68 945 36.32 

Province  

Kigali city  314 77.35 92 22.65 

<0.001 
South 506 59.34 347 40.66 
West 475 55.5 381 44.5 
North 306 61.18 194 38.82 
East 637 65.16 341 34.84 

Altitude  "=< 2000 m 1958 65.3 1041 34.7 <0.001 
> 2000  m 281 47.18 314 52.82 

Place of residence  Urban 451 76.38 140 23.62 <0.001 
Rural  1788 59.53 1215 40.47 

Wealth index 

Richest 476 79.48 123 20.52 

<0.001 

Richer 436 71.14 177 28.86 

Middle 436 62.3 264 37.7 

Poorer 430 54.35 361 45.65 

Poorest 461 48.29 430 48.29 

Mother's education  

No education  271 52.57 145 47.43 

<0.001 Primary 1594 69.97 1021 39.03 
secondary or higher 
school 373 80.64 90 19.36 

Currently working  No 336 67 166 33   

Yes  1901 61.53 1188 38.47 0.0457 

Father's education 

No education  300 53.13 264 48.87 

<0.001 
Primary 1451 61.87 894 38.13 
secondary or higher 
school 209 73.07 77 26.93 

Don't know 6 84.32 1 15.68 

Frequency of reading 
Newspapers  

Not at all 1710 59.78 1151 40.22 

<0.001 Less than once a 
week  110 72.62 166 27.38 
At least once a 
week  88 71.79 34 28.21 
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Frequency of 
watching television  

Not at all 1329 57.88 967 42.12 

<0.001 
Less than once a 
week  553 64.56 303 35.44 
At least once a 
week  350 81.01 82 18.99 

Frequency of 
listening to the radio  

Not at all 371 53.16 327 46.84   
Less than once a 
week  532 58.21 382 41.79 <0.001 
At least once a 
week  1327 67.39 642 32.61   

Age group of child  
<6 month  297 89.39 35 10.61   

6-23 month  745 63.66 425 36.34 <0.001 

24-59 month  1197 57.23 894 42.77   

Sex of child  Male 1051 57.58 774 42.42 <0.001 
Female 1188 67.16 581 32.84 

Birthweight  
<2.5 kg  79 45.89 94 54.11 

<0.001 
>= 2.5kg  2025 64.16 1131 35.84 

Maternal height  <145cm 1407 57.17 1057 42.83 <0.001 
>=145cm  830 73.63 298 26.37 

Intestinal parasites 

No 699 74.09 244 25.91 <0.001 
Yes  1538 58.11 1108 41.89 

Diarrhea   

No 1984 63.36 1147 36.64 
0.0011 

yes  255 55.11 297 44.89 

Mother's age 
category  

Greater than 35 457 59.35 313 40.65   

Between 19-35 1760 62.93 1037 37.07 0.04 
less than 19 22 80.88 5 19.12   

Mother's BMI 

underweight  81 51.24 78 48.76   
Normal 1531 60.01 1020 39.99   
overweight  493 69.32 218 30.68 <0.001 

Obese 133 77.27 39 22.73   

Place of delivery  
Home  149 53.19 131 46.81   
Health facility 2058 63.1 1203 36.9 0.009 
Other  32 60.93 21 39.07   

Number of antenatal 
visit 

No antenatal  14 54.29 12 45.71 
0.0029 1-4 antenatal  1732 63.89 979 36.11 

More than 4 493 57.52 364 42.48 

Child's size at birth  
Average and More 
than  1982 64.82 1076 35.18 <0.001 
Less than average  253 48.17 271 51.83 
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Table 2: Odds ratios (OR) (95% CI) for stunted children 0–59 months 
 

Characteristics  Odds Ratio  [95% Conf. Interval] P-value  
Community factors 
Province  0.98       0.92          1.03 0.378 
Residence 2.04       1.69          2.47 <0.001 
Altitude 1.96       1.64          2.34 <0.001 
Environment factors 
Improved water 1.46        1.25           1.70 <0.001 
Improved toilet 0.80        0.68           0.93 0.004 
Socio-demographic factors  
Status  1.08       1.00            1.16 0.05 
Wealth index 1.27       1.20            1.35 <0.001 
Mother education  0.73       0.62            0.86 <0.001 
Father education 0.81       0.71            0.92 0.001 
Husband occupation 1.01       0.97            1.05 0.524 
Mother occupation  1.04       0.84            1.30 0.699 
Media Factors  
Frequency of listening to radio 0.82       0.75            0.90 <0.001 
Frequency of watching television  0.70       0.63            0.78 <0.001 
Frequency of reading newspaper 0.78       0.67            0.92 0.002 
Proximate factors  
Mother's age  1.09       0.90            1.32 0.368 
Mother's BMI 0.67       0.59            0.76 <0.001 
Mode of delivery 0.88       0.52            1.00 0.279 
Place of delivery  0.87       0.61            1.24    0.446 
Number of antenatal care  1.15       0.94            1.40 0.184 
Time of 1st breastfeed  1.17       0.99            1.38 0.069 
Duration of breastfeeding 1.16       1.04            1.29 0.008 
Sex 0.64        0.55           0.74 <0.001 
Birth order 1.31        1.10           1.57 0.003 
Child's age  1.74        1.45           2.08 <0.001 
Child's birth size 1.94        1.53           2.44 <0.001 
Child's birth weight 0.78        0 .54          1.12 0.175 
Diarrhea 1.21        1.08           1.35 0.001 
Child's parasite drug in  6months  1.64        1.32           2.03 <0.001 

 

 

  



 
 

 https://doi.org/10.18697/ajfand.110.21125 20494 

REFERENCES 

1.  United Nations Children’s Fund (UNICEF). The State of The World’s 
Children 2016. New York: A fair chance for every child; 2016. 

2. Nshimyiryo A, Hedt-Gauthier B, Mutaganzwa C, Kirk CM, Beck K, 
Ndayisaba A, Mubiligi J, Kateera F and Z El-Khatib Risk factors for stunting 
among children under five years: a cross-sectional population-based study in 
Rwanda using the 2015 Demographic and Health Survey. BMC Public Health. 
2019 Dec; 19(1):1-10. 

3.  Akombi BJ, Agho KE, Merom D, Renzaho AM and JJ Hall Child 
malnutrition in sub-Saharan Africa: A meta-analysis of demographic and health 
surveys (2006-2016). PloS one. 2017 May 11;12(5): e0177338. 

4. https://apps.who.int/nutrition/landscape/help.aspx?menu=0&helpid= 
391&lang=EN Accessed 27th November 2021. 

5.  WFP. Comprehensive Food Security and Vulnerability Analysis; Guidelines, no. 
January, 2009 pp. 1-347. 

6.  Oruamabo RS Child malnutrition and the Millennium Development Goals: 
much haste but less speed? Archives of disease in childhood. 2015 Feb 1;100 
(Suppl 1): S19-22. 

7.  Madiba S, Chelule PK and MM Mokgatle Attending informal preschools and 
daycare centers is a risk factor for underweight, stunting and wasting in children 
under the age of five years in underprivileged communities in South Africa. Int. 
J. Environ. Res. Public Health. 2019 Jan;16 (14):2589. 

8.  Xing Y, Peng H, Gao L and A Luo A Compound Containing Substituted 
Indole Ligand from a Hyperaccumulator Sedum Alfredii Hance Under Zn 
Exposure; International Journal of Phytoremediation, 2013 Nov 26;15(10):952-
964. 

9.  De Onis M and F Branca Childhood stunting: A global perspective; Maternal 
and Child Nutrition, 2016 May;12:12-26. 

10.  DHS M. National Institute of Statistics of Rwanda Ministry of Finance and 
Economic Planning Kigali, Rwanda. 

11. Binagwaho A, Agbonyitor M, Rukundo A, Ratnayake N, Ngabo F, 
Kayumba J, Dowdle B, Chopyak E and MC Fawzi Underdiagnosis of 
malnutrition in infants and young children in Rwanda: implications for 
attainment of the Millennium Development Goal to end poverty and hunger. 
International journal for equity in health. 2011 Dec;10 (1):1-6. 



 
 

 https://doi.org/10.18697/ajfand.110.21125 20495 

12.  Steyn N, Nel J, Nantel G, Kennedy G and D Labadarios Food variety and 
dietary diversity scores in children: are they good indicators of dietary adequacy? 
Public Health Nutr. 2006;9 (5):644–50. https://doi.org/10.1079/PHN2005912 

13.  Bain LE, Kum Awah P, Geraldine N, Kindong NP, Sigal Y, Bernard N and 
A Tanjeko Malnutrition in sub–Saharan Africa: burden, causes and prospects. 
Pan Afr Med J. 2013;15:120. https://doi.org/10.11604/pamj.2013.15.120.2535 

14.  Wamani H, Åstrøm AN, Peterson S, Tumwine JK and T Tylleskär Boys are 
more stunted than girls in sub-Saharan Africa: a meta-analysis of 16 
demographic and health surveys. BMC Pediatr. 2007;7:17. 

15.  Dang S, Yan H and S Yamamoto High altitude and early childhood growth 
retardation: new evidence from Tibet. Eur J Clin Nutr. 2008;62:342–8. 

16.  McNabb K and ML Keller Nurses' risk taking regarding HIV transmission in 
the workplace. West.J. Nurs . Res. 1991 Dec;13 (6):732-45. 

17.  Akombi BJ, Agho KE, Merom D, Hall JJ and AM Renzaho Multilevel 
analysis of factors associated with wasting and underweight among children 
under-five years in Nigeria. Nutrients. 2017;9(1):2004–11. 

18.  World Health Organization. WHO child growth standards: length/height-for-
age, weight-for-age, weight-for-length, weight-for-height and body mass index-
for-age: methods and development. World Health Organization; 2006. 

19.  Weatherspoon DD, Miller S, Ngabitsinze JC, Weatherspoon LJ and JF 
Oehmke  Stunting, food security, markets and food policy in Rwanda. 2019;1–
13. 

20.  https://www.cmm.bris.ac.uk/lemma/pluginfile.php Accessed 20th June 2020. 

21.  StataCorp LP Stata multilevel mixed-effects reference manual. College Station, 
TX: StataCorp LP. 2013. 

22.  https://data.unicef.org/topic/nutrition/malnutrition/ Accessed 25th May 2020.  

23.  Tull K Links between urbanisation and employment in Rwanda (2019). 

24.  National Institute of Statistics of, Ministry of Agriculture and Animal 
Resources, World Food Programme Rwanda. Comprehensive Food and 
Nutrition Security, and vulnerability analysis survey, 2015. 

25.  Ministry of Local Government, Ministry of Health, Ministry of Agriculture 
and Animal Resources. National Food and Nutrition Policy 2013 - 2018, 
Kigali, no. January 2014, pp. 1-65. 

26.  World Bank. Rwanda economic update: Rethinking Urbanization in Rwanda: 
from Demographic Transition to Economic Transformation, 2017 (11), 1-52. 



 
 

 https://doi.org/10.18697/ajfand.110.21125 20496 

27.  Goudet SM, Griffiths PL, Bogin BA and NJ Madise Nutritional interventions 
for preventing stunting in children (0 to 5 years) living in urban slums in low and 
middle‐income countries (LMIC). The Cochrane Database of Systematic 
Reviews. 2015; 2015(5):1-44. 

28.  Minecofin. 7 Years Government Programme: National Strategy for 
Transformation (NST1) 2017-2024, 2017 

29. Chowdhury M, Raynes-Greenow C, Alam A and MJ Dibley Making a balanced 
plate for pregnant women to improve birthweight of infants: A study protocol for 
a cluster randomised controlled trial in rural Bangladesh. Vol. 7, BMJ Open. 
BMJ OPEN; 2017. p. 1–12. 

  



 
 

 https://doi.org/10.18697/ajfand.110.21125 20497 

Appendix  

 


