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Abstract  

 

Background 

The WHO indicates that in 2020 more than one in five (22%) children aged below five years 

worldwide were stunted. The last RDHS report of 2019/2020 indicated that stunting in kids under 

five years was at 33%. The present study intends to compare the level of stunting in children aged 

5 years and below with consideration of factors contributing to stunting in RDHS 2014/2015 and 

2019/2020. 

Methodology 

This is a cross-sectional retrospective study design that used RDHS 2014/2015 and 2019/2020 

data to contrast stunting prevalence and the factors that are influencing it. To achieve this objective, 

the descriptive analysis using tables and graphs, the bivariate analysis using chi-square and 

multivariable analysis using multiple logistic regression were performed to achieve the study 

objectives. All statistical tests performed at five percent significance  level. All tasks related to the 

analysis of data were performed with Stata version 13.  

 

Results 

This study indicates that 37.85% of children were stunted in 2015, whereas 33.45% were stunted 

in 2020.The determinants of stunting among children under age of five years in Rwanda in 2014/15 

and 2019/2020 were the child sex (female versus male) (OR<1, P-value<0.001), child age (older 

children versus infant less than 6 months) (OR>4, P-value<0.001), the birth weight (low versus 

normal weight) (OR>2, P-value<0.001), and the wealth index (all categories versus the poorest) 

(OR<1, P-value<0.02). 

Conclusion 

Stunting among under five children in Rwanda was 37.85% for RDHS 2014/2015 and 33.45% for 

RDHS 2019/2020; Findings indicated an role of individual and household linked predictors that 

include  sex of the child, child’s age, birth weight and wealth index as predictors of stunting. 

Interventions to prevent low birth weight, improve complementary feeding practices and reduce 

poverty are needed.  

Key word: Stunting; Malnutrition, Children, Demographic Health Survey 
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CHAPTER I: INTRODUCTION  
 

1.1.  Definition of Key Concepts  
  

1.1.1.  Malnutrition  

 

Malnutrition is defined as a dietary energy or nutrient deficit, excess, or imbalance. Malnutrition 

refers undernutrition that manifests itself as low height for age (stunting), low weight for height 

(wasting), low weight for age (underweight), and deficiencies of micronutrients such as vitamins 

and minerals. Obesity and overweight are two other types of malnutrition (1). 

 

1.1.2 Stunting 

 

Stunting is referred to  as short height compared to age of a person (1). According to the WHO 

child growth standards median, it is measured as height for age minus two standard deviations (2).  

 

1. 1.3. Demographic and Health Survey (DHS) 

The DHS is a national survey that gather, evaluate, and disseminate demographic and health 

information. DHS collects data to estimate current fertility, death, and migration rates, as well as 

the factors that influence them. It contributes to the development of strategies as well as the follow-

up of government and private health activities and research (4). 

The existing two kinds of DHS surveys are defined below (3): 

 Standard Demographic Health Survey: They do have big sample sizes (generally between 

five thousand and thirty thousand HHs households) and are carried out each five years for 

comparisons across period of time. 

 Interim Demographic Health Survey: focuses on gathering data on essential indicators, 

although data for all impact evaluation metrics may not be included (such Malaria Indicator 

Survey,). Between rounds of DHS surveys, these surveys are conducted with smaller questions 

than the usual DHS surveys. In comparison to conventional DHS surveys, these surveys feature 

small samples, despite being nationally representative. 

 



12 
 

1.2 Background 

 

The WHO indicates that, in 2020, 22 %, or more than one in five children aged below five years 

worldwide had stunting. However, from 2000 to 2020, the global stunting prevalence globally 

decreased 11.1 %, and the affected children declined 54.6 million (4). Thus, There is a global effort 

to reduce the nutritional deficit, but still, a large number of children of that age are suffering from 

the same fate(5).  

In 2016, it was estimated that stunting would affect 22.9 % of the world population (6) equivalent 

to 154.8 million with 21.9 % (149 million) that would be kids below five years in 2018(7). Africa 

and Asia had the most stunted kids, accounting for eighty-seven million and fifty-nine million of 

the global weight of stunting in children, respectively. This indicates that progress toward the 

World Health Assembly's 2025 target and the 2030 SDGs (7). According to the United Nations 

(UN) report on the level and trends of malnutrition among under five children, among the seven 

sub-regions of the world, North America has the lowest prevalence for stunting with 2.6%, while 

Oceania has the maximum prevalence of stunting with 38.4%. In Africa, the northern region had 

the lowest percentage at 17.6%, and the parts of eastern Africa where Rwanda is located had the 

highest stunting prevalence of 35.2%(8).   

The stunted children may suffer from a severe and irreversible cognitive damage that goes along 

with stunting (7). Stunting increases morbidity and is associated with decreased thinking in 

children (9), poor school achievement, reduced productivity in adulthood and an elevated 

incidence of NCDs among adults (10). It is also a symptom of chronic undernourishment that 

shows the inability to absorb adequate nutrients over a long period. The most  straight causes 

including : not eating diversified food with carbohydrates, proteins and fruits or greens , or  not 

eating enough food at all, food that lacks growth-triggering nutrients, and  recurrent diseases that 

hinders the intake, absorption or use of nutrients(11). 

 

Many studies have been done to address this global public health problem(12)(13). A metanalysis 

study carried in Sub-Saharan Africa revealed prevalence of stunting was associated to 

socioeconomic, demographic, and environmental variables.  Male children and those residing in 

rural places were shown to be more likely to bear consequences from stunting in that study. 
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Additionally, to the maternal and household traits including the height of the mother , age, and 

education, big size of the household, and lower socio-economic position, indicators of socio-

demographic and economic status such as the mother’s education, mother's work, and family 

income were directly linked to stunting (16). A study conducted in Tanzania found that education, 

maternal age at birth, water availability, and other variables were identified as potential causes of 

stunting(14). A study of children aged below 5 years attending two malnutrition clinics in 

northwestern Nigeria found that about 82.8 %(15) of them were stunted compared to 79% in Niger 

(16). In this group, stunting was connected with being between the ages of 12 and 35 months, 

being male, and attending a rural malnutrition clinic. Furthermore, it was estimated that 

approximately 0.5% of all Nigerian children under 7 years were stunted (17). In Ethiopia, a study 

conducted on predictor of stunting  reported that child age, child’s immunization, household size, 

mother and partner’s education and occupation, were related to children malnutrition of for those 

with age below 5 years(18). In Uganda, a study conducted in Karamoja among admitted children, 

reported that nearly 50 % of children in the study had combined wasted and stunted 

malnutrition(19). 

 

In Rwanda, the recent DHS report 2019/2020 indicated that stunting among under five was 

estimated to be at 33%, and about 9 % had a severe stunting(11). The proportion of stunted children 

was greater among rural villages (36%) than urban areas (20%) (11). The Northern province had 

a large number (41%), the Western province was second with 40%, both of which were stunted 

than children in other provinces and the city of Kigali(11). The same as in other countries, the 

stunting in Rwanda is associated to the mother's education. The children of women without formal 

education were having lower height for age as compared to those whose mothers attended 

school(11). Looking at family wealth index, about 49% stunted children were of the lowest wealth 

index compared to 11% of the higher level of wealth index. Other findings assessing the same 

problem has reported that , basic health conditions and family structure were identified as 

important indicators of nutritional deficit in children under 5 years (20). There are factors such as 

gender, major source of food, disposal of children stool, acute respiratory infection and birthweight  

were found to be associated with stunting in other countries (21)Furthermore, despite the efforts 

put in place by the government of Rwanda, the stunting for children under five years still persists 

mostly in rural areas.  This suggests that a study be conducted to find out the trend of stunting in 
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Rwanda from 2015 to 2020, as well as investigate factors associated with stunting in Rwanda 

during the same time period for the public information, policymakers, and other researchers about 

the level and burden of stunting among children under5 or younger in Rwanda. 

 

1.3. Problem statement 

This points to the need for a study to determine the trend of stunting in Rwanda between 2015 and 

2020, as well as to find out factors leading to stunting in Rwanda during the same time period, in 

order to inform the public, policymakers, and other researchers about the level and burden of 

stunting in children of five years or younger in Rwanda (22). In 2020, 33% children below 5 years 

had stunting, with ten percent  that were highly stunted (< -3 SD) (23). 

The most controversial fact with the stunting was a small change (5%) between both surveys 

despite efforts put in place by the Government of Rwanda (GoR) and national and international 

partners. Thus, stunting is a top issue for Rwanda's government, which is addressing it through the 

SDGs. The Government is taking steps to reverse the trend by mobilizing key stakeholders. (24). 

(25) 

Stunting can be caused by a lack of proper dietary quantity and quality, frequent illnesses, poor 

mother and child care habits, inadequate health access to services, and adverse factors that affect 

their capacity to consume food and absorb nutrients. These causes may also be different or 

persistent between the RDHS 2014/2015 and RDHS 2019/2020. Moreover, it was found that there 

was a decrease in the level of stunting between 2014 and 2020. However, the level is still high. 

Thus, there is a need to assess how the decrease would be speeded up for the next years to achieve 

SDGs target (Target 2.2: “End all forms of malnutrition, including achieving, by 2025, the 

internationally agreed targets on stunting and wasting in children under 5 years of age, and address 

the nutritional needs of adolescent girls, pregnant and lactating women and older persons”(25) ). 

To our knowledge, there are no other studies that have explored stunting in the under-five age 

group by comparing the level of stunting and factors associated with it using the current RDHS of 

2019/2020 and the previous one of 2014/2015. Therefore, we compared the stunting prevalence of 

both RDHSs, and factors associated with each one and the discrepancy between them.  For that 

reason, the knowledge of the stunting distribution across the demographic characteristics of child 

and the household and the factors associated with it for both RDHSs can give a great contribution. 
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Therefore, the current study compared prevalence from both surveys and related factors to inform 

decision maker and the scientific community.  

 

1.4. Questions of Research  

 

This study responded to the questions below:  

1. What is the prevalence of stunting for children below the age of 5 years in RDHS 2014/2015 

and RDHS 2019/2020 data? 

2. What are the factors contributive to stunting for children under five years in RDHS 2014/2015 

and RDHS 2019/2020 data? 

  

1.5.  Objectives   
 

1.5.1. Main objective 

The aim of this research work was to explore Rwanda Demographic and Health Survey (RDHS) 

data, assess, compare and analyze the prevalence of low height for age in children of under 5 years 

and the factors influencing stunting in RDHS 2014/2015 and 2019/2020. 

 

1.5.2. Specific objectives 

1. To evaluate and compare prevalence of stunting between RDHS 2014/2015 and 2019/2020. 

2. To analyze and compare the factors influencing stunting among kids below 5 years of age in 

RDHS 2014/2015 and RDHS 2019/2020 data. 

 

1.6. Literature Review 

Undernutrition remains a serious public health issue, contributing to the worldwide problem of 

childhood mortality and morbidity. It is responsible for 45 percent of all deaths in children under 

the age of five. Every year, malnutrition kills over two million across the world. Malnutrition is 

primarily indicated by stunting. It is explained  as HAZ (height for age z-scores) less than or equal 

to 2 standard deviations from  standard median when compared to a reference standard (26).  
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Stunting is a sign of growth retardation, which has long-term implications for growth and child 

development, as well as adult work capacity. If current trends continue, stuntin SSA is belived to 

rise by 2025. Stunting is most prevalent in African children during the supplemental feeding stage, 

when children are no longer exclusively breastfed and illnesses become more common (27).  

Around 8000 children as young of five are stunted in Rwanda. The likelihood that a child will be 

stunted increases with age. Stunting affects more than 18% of infants between the ages of 6 and 8 

months, but it jumps to a startling 49% of kids between the ages of 18 and 23 months. Boys are 

more at risk for stunting than girls, and children living in extremely low-income or rural areas are 

more likely to be suffering. (28). 

1.6.1. Causes and manifestation of Stunting 

Poor nutrition, recurring infections, and a lack of psychosocial stimulation all contribute to 

stunting. It is a primary indicator of malnutrition and infections such as diarrhea, helminthiasis in 

early childhood, and fetal malnutrition caused by an undernourished mother (29), the additional 

foods given to the child in addition to breast milk, which are frequently deficient in nutrients and 

energy and thus have a negative impact on growth Stunting is caused by hazardous maternal 

exposure up to two years of childhood as a result of poor nutrition, hygiene, and healthcare (30).  

Stunting causes may also include time-based determinants of malnutrition for a child, such as 

motherly nutritional situation and fetal development. Child stunting appears to be caused by 

maternal nutritional status and food intake. The mother’s mid-upper arm circumference indicated 

an association with stunting. The frequency of diarrhea was linked to child stunting. Additionally, 

the children receiving vitamin A supplement are protected from stunting as a half as compared to 

other children without that supplement. Similarly, the number of antenatal visits was also linked 

to stunting in children under five years (31). The environmental factors may also cause the stunting 

in children. It was found that mycotoxins from food, lack of sanitation, dirty homes, inadequate 

cooking stuffs, and insufficient waste management were all linked to an elevated risk of childhood 

stunting (32). With poor success in many places in reducing stunting and the awareness that a 

considerable proportion of stunting is not due to insufficient food or diarrhea alone, other variables 

must be at play. The environmental enteric dysfunction (EED), is a digestive inflammation that 

can affect newborns in impoverished countries and is thought to be a link between inadequate 

sanitation and stunting. Because EED has numerous causative pathways, traditional hygiene, safe 
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water and sanitation, interventions were limited in scope and sensitivity (33). Furthermore, 

Elevated blood lead level was revealed significantly as predictor of stunting. The chronic lead 

poisoning is significantly associated with a substantial level of stunting in child under five years 

of who live in slums (34). 

Stunting signs can be pathologic, mental, or physiological. It was discovered that stunting at the 

age of one year significantly reduces cognitive and learning capacities at the ages of five, eight, 

twelve, and fifteen years (35). It has been established that poor dental health is linked to stunted 

growth. Children with developmental delays had a high orthodontic plaque index (OPI). Growth 

retarded children had lower saliva composition. A link of growth delay to salivary quantity and 

flow was also discovered. Stunting was discovered to be linked to dental problems(36). The 

General physical examination of stunted children, revealed a generalized physical and mental 

weakness, recurrent infection and anemia (37).   

 

1.6.2. Stunting in Rwanda 

The level of stunting in kid below the age of five in Rwanda remained stable between 2000 and 

2010, but showed a national decay from 47.4 % in 2000 to 38.3 % in 2015 (38). Stunting increased 

with age, peaking at 40% among children aged 24-35 months, according to the RDHS 2019/2020, 

and stunting between children under five years has gradually dropped from 38% to 33% (23).  

This finding was similarly found by a study carried out in Northern province among a sample of 

145 children. This found a stunting prevalence of 42 % among children aged 30 months or below 

(39,40).  According to RDHS 2019/2020 (key indicators report), the stunting was detected in a 

high percentage of young individuals in rural (36%) than in urban places (20%). The Northern 

province had the highest percentage (41%) and the Western province had the second highest 

percentage (40%) of stunted children, both of which were more probable than children in other 

provinces and the city of Kigali (11). Stunting in Rwanda is linked to the mother's educational 

level, as it is in other nations. Children whose mothers were illiterate were more stunted than 

children whose mothers had gone to school (11). In terms of family wealth index, 49 percent of 

stunted children had the lowest wealth index, while 11 percent had the highest wealth index. Basic 

health circumstances and family structure were identified as major markers of nutritional deficit 

in children under the age of five, according to other studies examining the same problem (20). 

Author et al found that factors such as gender, major source of food, disposal of children stool, 
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acute respiratory infection and birthweight are associated with stunting in the country (21). 

Furthermore, despite the efforts put in place by the government of Rwanda, the childhood stunting 

for children of five years and below are still persists mostly in rural areas of the country. 

1.6.3. Conceptual framework  

The conceptual framework describes the possible association between the outcome variable and 

the independent factors that are grouped into: individual characteristics, social factors, education 

factors, economic factors and life style. It is theorized that stunting, the outcome variable for this 

study is influenced by each variable from the mentioned groups in Figure 1 below. Thus, the 

variables listed in the figure below will be considered to exhibit a significant positive influence if 

they are likely to increase the risk of low height for age of children (if the linked p-value is below 

5%), otherwise the influence will be considered as negative (under similar conditions).  

 

 

 

  

  

 

 

 

 

 

 

 

  

 

Figure 1: Conceptual framework  
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CHAPTER II: METHODS 
 

2.1. Study setting description 

Rwanda is a landlocked country in situated in East Africa that shares borders with Uganda in the 

north, Tanzania to east, DRCto the west, and Burundi in south. Kigali, the capital, is divided into 

four provinces: North, West, South, And East. They are organized into 30 districts. Rwanda's 

population was estimated to be 13,162,804 people in March 2021 (41). Approximately 17.6% of 

the Rwandan population live in cities and towns (2,281,330 people in 2020)(41). 

Rwanda's elevation ranges from 1,500 to 2,000 meters. Rwanda has a sub-equatorial climate with 

annual temperatures averaging around 18.5°C and 1,250 mm of rainfall divided into wet and dry 

seasons (42).  

The Rwanda’s population is approximately 12.7 million including youth and children (0-24 years) 

accounting for 60.1% (43).  

 

2.2. Study design 

It is a cross sectional retrospective study that uses RDHS 2014/2015 and 2019/2020 data to 

assess and compare the prevalence of stunting and the factors that influence it. 

2.3. Specific objectives’ achievement 

1. 1. To compare the prevalence of stunting in RDHS 2014/2015 and RDHS 2019/2020 data, 

graphs, percentages, and frequencies for stunting status were calculated using Stata to 

allow comparison between these considered RDHSs. 

2.  To compare the factors contributing to low height for age in children in RDHS 2014/2015 

and RDHS 2019/2020 data, chi-square test and multivariable logistic regression were used 

to identify and compare variables that are significantly associated with stunting status in 

both RDHSs. 

2.4. Study variables 

The outcome of the study is stunting among children of 0-59 months from each of considered 

RDHS. This variable was dichotomized into “Stunted” children as it met the mentioned criteria, 

otherwise the children was “Not stunted”. 
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The independent variables for this study are children's characteristics like age (months), child’s 

sex, weight at birth, and household characteristics like place of residence, religion, family size, 

drinking water access, sanitation, wealth index, and mother's variables like age, marital status, 

education, and occupation, as well as partner's characteristics like age, education, and occupation.  

 

2.5. Analysis plan 

 

Stata version 13 was used for descriptive and regression analyses. The magnitude of stunting 

across the two surveys was determined using descriptive analyses using frequencies and 

percentages for the first objective. Graphs and tables were used to compare stunting from two 

surveys. 

The bivariate analysis used chi-square test to determine the pairwise relationship of stunting and 

each of the potential study predictors for the second objective. The significant variables from the 

bivariate analysis were imported into the multivariable analysis, which used multiple logistic 

regression to determine variables related to stunting. The two RDHs were compared using 

proportions and logistic regression for factors associated with stunting in both RDHS. All required 

tests were carried out at a five percent significance level. Stata version 13 was used for all data 

analysis tasks. 

2.6. Study population 

The study population is made up of children under the age of five, whose anthropometric measures 

were collected during the RDHS 2014/2015 and 2019/2020. 

 

2.7. Sampling technique and Sample size  

According to DHS reports from 2015 and 2020. Each of the two RDHS employed a two-stage 

sampling to provide national estimates(44). The first stage was to choose sampling homogenous 

groups from the enumeration area for the 2012 population and housing census. A total of 500 

groups were recruited, with 112 located in cities and 388 in rural communities. The second stage 

involved the selection of the households under consideration. At least 5000 households were 
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chosen for each survey, and over 3000 children under the age of five were chosen for each of the 

two surveys (44). 

 

2.8. Data collection 

According to the 2019-2020 DHS report, under five children survey was completed by mother of 

reproductive age between 15-49 years old(11). Additional variables were extracted from women, 

men and household data sets and added to child data set to provide a complete data set for analyses. 

These variables include safe water drinking, family size and toilet availability. This facilitated us 

to depart from the child data sets generated by RDHSs to have the two complete datasets available 

and analyzed to achieve the study objectives. 

 

2.9. Data management 

Since the study used the secondary data from the RDHS 2014/2015 and 2019-2020, data were 

downloaded and accessed from DHS program. Afterwards, the data were stored on the PC. These 

data were cleaned and adjusted to the study objectives to facilitate the analysis that targets the 

achievement of the objectives. Data cleaning was performed using Stata version 13. For the 

security of data, a strong password for the storing PC were used to limit access on the study dataset. 

2.10. Ethics considerations 

The permission to carry out this study was given by the University of Rwanda (UR), College of 

Medicine and Health Science (CMHS) through its IRB that gave us the Ethical Clearance Letter 

to conduct this this study. 

The accessibility to the RDHS dataset came from DHS main program by replying to the request 

submitted to its website. 

 In order to maximize the protection of human data, there were protected using a strong password 

to the computer that was used for data storage and analysis. In addition, as this study did not 

involve primary data collection, there were no informed consent. 
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CHAPTER III: RESULTS 
 

3.1 Characteristics of the study subjects 

 

 Under 5 Children who were recorded in RDHS 2014/2015 were mostly aged between 6 and 23 

months; 33.15% (1081 children). The majority of them were also having a normal weight; 94.63% 

(3086 children), with a birth order varying from 1 to 3; 69.46% (2265 children). Their mothers 

were mostly aged 25-34 years; 56.82% (1853 mothers) and their partners were aged between 18 

to 35 years 61.46% (1663 men). The most of mothers were living together with their partners; 

83.16% (2712 women) with primary education level; 72.4% (2361 women), the same for their 

partners; 70.15% (2085 men). The predominant wealth index category for their households (HH) 

was the poorest; 23.52 % (767 HHs) with mothers who were working in agriculture; 71.68% (2336 

women), the same for their partners; 59.41% (1765 men). Their religion was mostly Protestantism; 

49.28% (3965HHs) residing in rural settings; 77.46% (2526 HHs). The number of HH members 

was generally varying between 1 to 5 members; 61.27% (1998 HHs) with 1 to 2 members aged 

under 5 years 88.96% (2901 HHs). The most of HHs were using an unimproved water source; 

62.88% (2050 HHs) with pit latrines; 89.05% (2905 HHs) but the disposal of children stool was 

improved for the majority of them; 84.8% (2757 HHs).  

 

For RDHS 2019/2020, the children under 5 years were male; 50.6% (1902 children) and mostly 

aged between 6 and 23 months; 31.34 % (1178 children). The most of them were also having a 

normal weight; 94.23% (3542 children), with a birth order varying between 1 to 3; 65.5% (2462 

children). Their mothers were in majority aged 25-34 years; 48.95% (1840 mothers) and their 

partners were mostly aged between 36 to 53 years; 48.25% (1517 mothers). The most of mothers 

were living together with their partners; 83.64% (3144 women) with primary education level; 

65.26% (2453 women), the same for their partners; 67.88%  (2134 men). The predominant wealth 

index category for their households (HH) was the poorest; 24.13 % (907 HHs) with mothers who 

were working in agriculture; 41.13% (1546 women) but their partners were manual workers 

39.59% (2648 men). Their religion was mostly Protestantism; 48.8% (1591 HHs) residing in rural 

settings;79.36% (2983 HHs). The number of HH members was generally varying between 1 to 5 

members; 40.92 % (1538 HHs) with 1 to 2 members aged under 5 years; 89.6% (3368 HHs). The 
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most of HHs were using an unimproved water source (56.98%; 2142 HHs) with pit latrines; 

87.66% (3295 HHs) contrary the disposal of children stool was improved for the majority of them; 

81.92% (2757 HHs).  

 

Table 1: Characteristics of study participants 

Variable 
RDHS 2014-2015 RDHS 2019-2020 

Frequency Percent Frequency Percent 

Sex of the child         

Male 1,667 51.1 1,902 50.6 

Female 1,594 48.9 1,857 49.4 

Age (month)         

0-5 309 9.5 374 9.8 

6-59 2,952 90.5 3,435 90.2 

Weight         

Normal 3,086 94.6 3,542 94.2 

Low 175 5.4 217 5.8 

Birth order         

1-3 2,265 69.5 2,462 65.5 

4-8 939 28.8 1,240 33.0 

Sep-13 57 1.8 57 1.5 

Mother's age(years)         

15-24  619 19.0 556 14.8 

25-34  1,853 56.8 1,840 49.0 

35-49  789 24.2 1,363 36.3 

Partner's age(year)         

18-35  1,663 61.5 1,511 48.1 

36-53  955 35.3 1,517 48.3 

54-85  88 3.3 116 3.7 

Marital partnership         

Live together 2,712 83.2 3,144 83.6 

Do not live together 549 16.8 615 16.4 

Women education         

Education 418 12.8 451 12.0 

Primary 2,361 72.4 2,453 65.3 

Secondary 395 12.1 685 18.2 
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Higher 87 2.7 170 4.5 

Partner's education         

Education 472 15.9 424 13.5 

Primary 2,085 70.2 2,134 67.9 

Secondary 297 10.0 393 12.5 

Higher 111 3.7 176 5.6 

Don't know 7 0.2 17 0.5 

Wealth index         

Poorest 767 23.5 907 24.1 

Poorer 670 20.6 776 20.6 

Middle 603 18.5 706 18.8 

Richer 567 17.4 692 18.4 

Richest 654 20.1 678 18.0 

Mother's Occupation         

No occupation 231 7.1 669 17.8 

Agriculture 2,336 71.7 1,546 41.1 

Services 533 16.4 523 13.9 

Manual 128 3.9 988 26.3 

domestic occupation 31 1.0 33 0.9 

Partner's Occupation         

No occupation 22 0.7 437 6.5 

Agriculture 1,765 59.4 2,312 34.6 

Services 517 17.4 1,254 18.8 

Manual 634 21.3 2,648 39.6 

domestic occupation 33 1.1 37 0.6 

Religion         

No religion 80 1.0 14 0.4 

Catholic 2,758 34.3 1,165 35.7 

Protestant 3,965 49.3 1,591 48.8 

Adventist 1,025 12.7 397 12.2 

Muslim 155 1.9 74 2.3 

Others 63 0.8 19 0.6 

Residence         

Urban 735 22.5 776 20.6 

Rural 2,526 77.5 2,983 79.4 

Number of HH members         
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1-5 1,998 61.3 2,174 57.8 

6-10 1,232 37.8 1,538 40.9 

11 and above 31 1.0 47 25.0 

Number of children under 5 in HH         

1-2 2,901 89.0 3,368 89.6 

3-4 351 10.8 374 10.0 

5-7 9 0.3 17 0.5 

Improved source of water         

Improved 1,210 37.1 1,617 43.0 

Unimproved 2,050 62.9 2,142 57.0 

Toilet facility         

Modern toilet 224 6.9 357 9.5 

Pit latrine 2,905 89.1 3,295 87.7 

No toilet 132 4.1 107 2.9 

Disposal of children stool         

Improved 2,757 84.8 1,785 81.9 

Not improved 494 15.2 394 18.1 

 

3.2 Prevalence of stunting 
 

The Figure 1 below indicates that 37.9% of children who recoded in RDHS 2014/2015 were 

stunted. However, 62.2% were not having stunting. 
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Figure 2: Stunting among children under 5 years for RDHS 2014/2015 

 

For RDHS 2019/2020, the Figure 2 below shows that 33.45% of children who recoded in that 

RDHS were stunted and 66.6% were not stunted. 
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Figure 3: Stunting in children under five years for RDHS 2019/2020 

 

The Figure 4 below for stunting and education categories of the mothers indicates that the primary 

education level has the highest number of children who were stunted (904 children) and those who 

were not stunted (1457 children)  
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Figure 4:  Stunting for children below five years and education of their mothers for RDHS 

2014/2015 

 

The Figure 5 below for stunting across the education categories of the mothers indicate that the 

primary education level predominates for both categories (857 children were stunted and 1575 

were not stunted). 
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Figure 5:  Stunting among kids under the age of 5 years and education of their mothers for 

RDHS 2019/2020 

 

3.2 Predictors of stunting for Rwandan children aged under five years 
 

3.2.1 Bivariate analysis  

 

The relationship between stunting and each covariate was analyzed using chi-square test of 

association; the results are shown in Table 2. The sex of child (p-value<0.001),  age of the child 

(p-value<0.001),  birth weight (p-value<0.001),  birth order (p-value=0.005 for RDHS 2014/2015 

and p-value<0.001 for RDHS 2019/2020), age of partner(p-value<0.001), marital partnership (p-

value=0.011 for RDHS 2014/2015 and p-value<0.001 for RDHS 2019/2020), women and 

partner’s education(p-value<0.001), wealth index(p-value<0.001), mother and the occupation of 

the partner (p-value<0.001), religion (p-value<0.001 and p-value=0.002), residence(p-

value<0.001), water source(p-value<0.001) and toilet facility (p-value<0.001)  were consistently 

associated with stunting (p-value<0.001).   

 

238
210

1575

857

512

173 160

9

0

5
0
0

1
,0

0
0

1
,5

0
0

fr
e
q

u
e

n
c
y

no education primary secondary higher

Normal stunted Normal stunted Normal stunted Normal stunted

 S
tu

n
ti
n
g

 i
n
 c

h
ild

re
n



30 
 

Table 2: Pairwise relationship analysis between stunting and other independent variable 

Variable 

RDHS 2014/2015 P-value RDHS 2019/2020 P-value 

Stunted Not stunted   Stunted 

Not 

stunted   

Sex of the child     P<0.001 

 

 

    P<0.001 

  

  

Male 980 687 1,188 701 

Female 1,088 506 1,297 548 

Age (months)     

P<0.001 

    
P<0.001 

  

  

0-5 275 34 301 63 

6-59 1,780 1,172 2,184 1,186 

Birth Weight     P<0.001 

 

 

    P<0.001 

  

  

Normal 1,983 1,103 2,394 1,126 

low 85 90 91 123 

Birth order     
0.005 

  

  

  

    
P<0.001 

  

  

  

1-3  1,475 790 1,694 754 

4-8  563 376 755 474 

9-13  30 27 36 21 

Mother's age(years)     
0.105 

  

  

  

    
0.016 

  

  

  

15-24  415 204 390 163 

25-34  1,164 689 1,233 601 

35-49  489 300 862 485 

Partner's age category (years)     
0.001 

  

  

  

    
P<0.001 

  

  

  

18-35  1,084 579 1,002 495 

36-53  621 334 1,037 470 

54-85  40 48 72 43 

Marital partnership     0.011 

  

  

    0.001 

  

  

Live together 1,746 966 2,111 1,008 

Do not live together 322 227 374 241 

Women education     
P<0.001 

  

  

  

  

    
P<0.001 

  

  

  

  

Education 218 200 238 210 

Primary 1,457 904 1,575 857 

Secondary 311 84 512 173 

Higher 82 5 160 9 

Partner's education     
P<0.001 

  

  

  

  

  

    
P<0.001 

  

  

  

  

  

Education 257 215 243 175 

Primary 1,304 781 1,399 719 

Secondary 222 75 297 93 

Higher 102 9 161 15 

Don't know 6 1 11 6 

Wealth index     
P<0.001 

  

  

  

  

  

    
P<0.001 

  

  

  

  

  

Poorest 397 370 461 428 

Poorer 367 303 459 315 

Middle 377 226 471 234 

Richer 404 163 490 199 

Richest 523 131 604 73 

Mother's Occupation     P<0.001 

  

  

    P<0.001 

  

  

No occupation 158 73 477 190 

Agriculture 1,408 928 1,010 528 
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Services 401 132   

  

  

415 105   

  

  
Manual 82 46 561 418 

Domestic occupation 18 13 22 8 

Partner's Occupation     
P<0.001 

  

  

  

  

  

    
P<0.001 

  

  

  

  

  

No occupation 10 12 126 68 

Agriculture 1,054 711 745 382 

Services 398 119 444 135 

Manual 404 230 781 421 

Domestic occupation 24 9 15 2 

Religion     
P<0.001 

  

  

  

  

  

  

    
0.002 

  

  

  

  

  

  

No religion 4 10 23 28 

Catholic 738 427 840 421 

Protestant 994 597 1,223 618 

Adventist 254 143 311 158 

Muslim 61 13 61 19 

Others 17 2 27 5 

Residence     P<0.001 

  

  

    P<0.001 

  

  

Urban 558 177 614 156 

Rural 1,510 1,016 1,871 1,093 

HH members     
0.262 

  

  

  

    
0.199 

  

  

  

1-5 1,262 736 1,461 696 

6-10 782 450 993 537 

11 and above 24 7 31 16 

Number of children under 5 in 

HH     
0.452 

  

  

  

    
0.172 

  

  

  

1-2 1,831 1,070 2,244 1,105 

3-4 230 121 229 139 

5-7 7 2 12 5 

Improved source of water     P<0.001 

  

  

    P<0.001 

  

  

Improved 850 360 1,168 443 

Unimproved 1,218 832 1,317 806 

Toilet facility     
P<0.001 

  

  

  

    
P<0.001 

  

  

  

Modern toilet 160 64 270 85 

Pit latrine 1,844 1,061 2,152 1,127 

No toilet 64 68 63 37 

Disposal of children stool     0.01 

  

  

    0.799 

  

  

Improved 1,724 1,033 1,205 566 

Not improved 339 155 270 123 
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3.2.2 Multivariable analysis  

 

The multiple logistic regression model was used to identify the variables that are significantly 

associated with stunting of children under five years in Rwanda using RDHS 2014/2015 and 

RDHS 2019/2020. The results of analysis are shown in Table 3 below.  

In 2015, the analysis results show that the sex of the child; female versus male (OR=0.63, P-

value<0.001), child age categories:  6-23months (OR=4.39, P-value<0.001), 24-35months 

(OR=6.30, P-value<0.001), 36-47months (OR=5.65, P-value<0.001), 48-59months (OR=4.24, P-

value<0.001) as compared to 1-5 months were linked with stunting. The low weight as compared 

to the normal weight was also linked to the stunting in children under five years (OR=2.16, P-

value<0.001). The women’s secondary (OR=2.16, P-value<0.001) and higher (OR=0.26, P-

value<0.001) education levels as compared to no formal education were associated with the 

decrease in stunting for children considered in study. Similarly, the middle (OR=0.65, P-

value=0.001), the richer (OR=0.0.46, P-value<0.001) and the richest (OR=0.0.42, P-value<0.001) 

wealth index category versus the poorest category were also associated with the decrease in 

stunting among children. Additionally, the residence type; rural (OR=1.37, P-value=0.048) versus 

urban was associated with the increase in stunting for children in Rwanda (children aged below 

five years). 

 

For RDHS 2019/2020, the same table indicates that the sex of the child; female versus male 

(OR=0.60, P-value<0.001) was associated with the decrease in stunting, child age categories:  6-

23months (OR=2.54, P-value<0.001), 24-35months (OR=7.56, P-value<0.001), 36-47months 

(OR=3.92, P-value<0.001), 48-59months (OR=2.97, P-value<0.001) as compared to 1-5 months 

were associated the increase of stunting in children under five years. The low weight as compared 

to the normal weight was connected with low height for age of children under five (OR=3.49, P-

value<0.001). Similarly, the poorer (OR=0.69, P-value=0.017), the middle (OR=0.57, P-

value=0.001), richer (OR=0.0.48, P-value<0.001) and the richest (OR=0.15, P-value<0.001) 

wealth index categories versus the poorest category were also related to the decrease in stunting 

for children below five years in Rwanda.  
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Table 3: Predictors of Stunting in Rwandan children  

Variable 
RDHS 2014/2015 RDHS 2019/2020     

OR P-value 95% CI OR  P-value 95% CI 

Sex of the child                 

Male 1.0        1       

Female 0.6 P<0.001 0.5 0.8 0.6 P<0.001 0.5 0.8 

Age                  

0-5months 1.0        1       

6-23months 4.8 P<0.001 3.2 7.4 3.1 P<0.001 2.2 4.4 

Weight                 

Normal 1.0        1       

Low 2.1 P<0.001 1.4 3.1 3.5 P<0.001 2.2 5.5 

Birth order                 

1-3 order 1.0        1       

4-8 order 1.2 0.164 0.9 1.5 1.2 0.139 0.9 1.7 

9-13 order 1.8 0.09 0.9 3.4 1.2 0.598 0.6 2.6 

Mother's age                 

15-24 years 1.0        1       

25-34 years 1.2 0.136 0.9 1.6 1.3 0.105 0.9 1.9 

35-49 years 1.2 0.374 0.8 1.7 1.4 0.118 0.9 2.2 

Partner's age                 

18-35 year 1.0        1       

36-53 year 1.0 0.646 0.8 1.2 1.0 0.904 0.7 1.3 

54-85 year 1.6 0.059 1.0 2.6 0.7 0.265 0.3 1.4 

Women’s education                 

No-education 1.0        1       

Primary 0.9 0.297 0.7 1.1 0.8 0.273 0.6 1.2 

Secondary 0.6 0.013 0.4 0.9 0.8 0.398 0.5 1.3 

Higher 0.3 0.011 0.1 0.7 0.4 0.129 0.1 1.3 

Husband/Partner's 

education 
                

education 1.0        1       

primary 1.0 0.662 0.8 1.2 0.9 0.623 0.7 1.3 

secondary 0.9 0.443 0.6 1.3 0.8 0.419 0.5 1.3 

higher 0.5 0.162 0.2 1.3 0.5 0.105 0.2 1.2 

don't know         0.9 0.901 0.3 3.1 

Wealth index                 

poorest 1.0        1       

poorer 0.9 0.231 0.7 1.1 0.7 0.015 0.5 0.9 

middle 0.7 0.001 0.5 0.8 0.6 0.001 0.4 0.8 
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richer 0.5 P<0.001 0.4 0.6 0.5 P<0.001 0.3 0.7 

richest 0.4 P<0.001 0.3 0.7 0.2 P<0.001 0.1 0.3 

Mother's Occupation                 

No occupation 1.0        1       

Agriculture 0.8 0.198 0.5 1.1 0.8 0.166 0.6 1.1 

Services 1.0 0.84 0.7 1.6 1.0 0.972 0.6 1.6 

Manual 1.1 0.722 0.6 2.0 1.1 0.677 0.8 1.5 

domestic occupation 1.8 0.266 0.6 5.1 1.5 0.613 0.3 7.2 

Partner's Occupation                 

No occupation 1.0               

Agriculture 0.6 0.251 0.2 1.5 1.1 0.861 0.6 1.8 

Services 0.5 0.115 0.2 1.2 1.5 0.181 0.8 2.5 

Manual 0.7 0.426 0.3 1.8 1.1 0.811 0.7 1.7 

domestic occupation 0.4 0.178 0.1 1.5 0.3 0.224 0.0 2.3 

Religion                 

No religion 1.0        1       

Catholic 0.3 0.1 0.1 1.3 0.8 0.65 0.3 2.3 

Protestant 0.3 0.12 0.1 1.4 0.8 0.758 0.3 2.5 

Adventist 0.2 0.056 0.1 1.0 0.8 0.696 0.3 2.5 

Muslim 0.1 0.01 0.0 0.6 0.9 0.838 0.2 3.5 

Others 0.1 0.057 0.0 1.1 0.4 0.297 0.1 2.2 

Residence                 

urban 1.0        1       

rural 1.4 0.034 1.0 1.9 1.2 0.376 0.8 1.7 

Improved source of 

water 
                

Improved 1.0        1       

Unimproved 1.0 0.885 0.8 1.2 0.9 0.349 0.7 1.1 

Toilet facility                 

Modern toilet 1.0        1       

Pit latrine 1.0 0.798 0.7 1.4 1.0 0.881 0.6 1.5 

No toilet 1.6 0.117 0.9 2.9 0.7 0.438 0.3 1.7 

Disposal of children 

stool 
                

Improved 1.0        1       

Not improved 0.9 0.662 0.7 1.2 1.3 0.136 0.9 1.7 

Constant 1.3 0.769 0.2 8.6 0.4 0.178 0.1 1.6 
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Discussion 
 

The overall objective of this study was to explore RDHS data, determine and compare the level of 

stunting in children of 5 years or below and the factors contributing to stunting in RDHS 2014/2015 

and 2019/2020. 

            The descriptive data analysis of stunting showed that the low height for age prevalence in children 

below five years was 37.9 % in 2014/2015 and 33.4% in 2019/2020. This indicates a slight 

decrease between the two RDHSs. This was lower as compared the expectations due to the 

programs put in place by the government of Rwanda to fight malnutrition in children under five 

years. These initiatives include giving out fortified and synthetized flour to mother with young 

children, working with community health workers to involve parents of undernourished kids, and 

launching a variety of campaigns to encourage mothers to nurse their kids from an early age. Other 

initiatives include bolstering the One-Cow-Per-Poor-Family intervention, which enables low-

income families to provide milk to their kids, and educating community based health workers to 

instruct parents on cooking a healthy food for their kids while still adhering to appropriate food 

cleanliness. (45).  However, this level of stunting is among the lowest in SSA that has an average 

of 41% (46). Though it is among the highest in East African community; the second after that of 

Burundi (54%) but before that of Kenya (26%), Tanzania (32%) and Uganda (33%) (47–49). 

            

A multivariable analysis with multiple logistic regression models was performed to find predictors 

of stunting among children in Rwanda in 2014/15 and 2019/2020. It was revealed that in 2015, the 

sex of the child; (female versus male), the birth weight (low versus normal weight), and the wealth 

index (all categories versus the poorest) for both RDHS were associated with the decline of 

stunting in Rwandan children . Similar results were reached by a study conducted in Tanzania that 

found that being stunted was more probable among female than male children (50).  This may be 

explained by differences in gender related to natural stamina to stand against health threats (51). 

Another study conducted in Uganda found that the wealth index was an influencer factor of 

stunting among children in that country. The wealth index is an indicator of wellbeing and an 

important tool for an improved nutritional level and diversity in a household that may be protective 

against stunting in children of the same household (52). Additionally, this study revealed the age 
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of child to be also related to stunting among children from the Northern Uganda (53). Another 

study that was carried out in Tanzania found that older child’s age was statistically related to the 

stunting in children of 0-23 months that was significantly greater in male than female children 

(54). This may explain the effect that age plays in causing or facilitating stunting in children. For 

this, it was found that Stunting increases with age, having 14% children stunted at 6 months as 

compared to 46% affected at the age of 18 to 23 months(55). 

The low weight as compared to the normal weight was influencing stunting in children for both 

surveys.  Similar results were found by systematic review on stunting in Sub Saharan Africa 

between 2000 and 2020 found that stunting was higher in children with lower weight at birth (46). 

Thus, the low birth weight has been found to be a determinant of stunting as the children who were 

born with low weight remain vulnerable to several disease and other health adversities such 

stunting. A study conducted in Pakistan revealed that Children born with low birth weight are 

highly vulnerable to develop diseases and death and/or remained stunted or wasted (56).  

Not only was low birth weight associated with a higher risk of stunting, but a 2017 study in Ghana 

also found that male children were more likely to be stunted than their female counterparts. When 

compared to children aged 6-8 months, older children aged 12-23 months were at an increased risk 

of stunting. (57). 

This study also found that the mother’s education level (secondary and higher as compared to the 

lack of formal education) was found to be linked a declined risk of having stunting in 2014/2015. 

A study carried out in Ethiopia revealed that the lack of formal education that is a reference 

category for our study was discovered to be linked with an increase in the risk of stunting (58). 

Another study conducted in the same country based on Demographic and Health Survey in 2016 

showed that stunting in children was negatively connected with a higher level of education 

(secondary and higher education) for the mother (59). The education for the mother is a key 

indicator of the stunting among children in several ways. First, formal maternal education directly 

provides health knowledge to girls of reproductive age. Second, the skills learned from school help 

them recognize potential illness and encourage them to seek for treatment of the children. 

Furthermore, they are also able to read and apply medical information  regarding the treatment of 

childhood illnesses. Third, having more school years makes women more open the mothers to 

modern pediatric medicine. Another research has discovered a stronger relationship between 
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women’s education, socio-economic status, and nutritional status of child  such as stunting. This 

is because educated women are more probable to have stable, well-paying occupations; marry 

educated with enough income; and reside in convenient neighborhoods, all of which possess an 

impact on child health against any life threat such as stunting (60–62). 

The results of our study also indicated that the residence in rural areas versus living in urban 

settings was associated with the stunting for children in Rwanda. This was also found by a study 

conducted in Tanzania; this study aimed examining the difference of under-5 child stunting 

prevalence between urban and rural showed that stunting was more significant in rural than urban 

places (63).  

A study conducted in Pakistan discovered that 44.4% of under-five children were stunted (this 

prevalence was higher than that found by this study). Children whose mothers lived in rural areas 

were more likely to be stunted (the same the results of this study mentioned above)(64). Another 

study conducted in Jombang District in Indonesia revealed that the risk of stunting decreased with 

higher education and higher family income (65). Additionally, a study conducted in Bangladesh 

specified that the stunting prevalence was overall 36.3 percent, with rural areas having a 

substantially greater prevalence than urban areas (38.1 percent) (31.2 percent). Stunting was far 

more likely to occur in children having 36 to 47 months from the financially disadvantaged homes. 

In remote parts, stunted youngsters were mostly male. Another important risk factor for childhood 

stunting was maternal education. (66). These results are more or less related to ours. 

Study limitation 

This study analyzed the secondary data from a large survey assessing a big number of indicators, 

and thus could not avoid the lack of some important variables among the available data such as 

patho-physiological and genetic involvement and implications. 

Additionally, as the data were corrected for a different purpose, therefore the analysis to achieve 

the objectives of this study may be subjected to some bias and consequently, the results were 

interpreted and generalized with enough caution.   
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Conclusion 

 

The findings of the study indicated that the prevalence of stunting in children under five years was 

37.9 % in 2014/2015 and 33.4% in 2019/2020. This indicates a decrease between the two RDHSs.  

A multivariable analysis found that the sex of child; (female versus male), the birth weight (low 

versus normal weight), and the wealth index (all categories versus the poorest) for both RDHS 

were associated with a decreased stunting of Rwandan children.  

This study also found that the level of education for the mother (secondary and higher as compared 

to the lack of formal education) was identified to be connected with the decrease in the risk of 

having stunting in 2014/2015.  

The results of our study also indicated that the residence in rural areas versus living in urban 

settings was associated with the increase level of stunting among for children in Rwanda.  

As recommendations; the mothers and their partners should be sensitized on improving nutrition 

of children to reduce malnutrition (stunting) level that is still high in Rwanda.  

According to the results of this study the male children should receive much attention such as 

postnatal care seeking to prevent stunting among them. 

The wealth index was revealed to be a significant factor influencing stunting among children in 

Rwanda thus all interventions aiming at improving household income should be emphasized; this 

may include creation of new jobs and opportunity for the mothers and their partners with special 

attention to rural dwellers as it was also found to be associated with stunting much higher compared 

urban settings. 

Policy implications 

As mentioned in the problem statement the stunting in children has been and remains public health 

challenge that have highly attracted GoR and its partner’s attention until today. Several research 

works have been carried out on stunting; however, none have been carried out to compare the 

current situation of stunting from the current RDHS with the previous one. Therefore, this study 

intended to provide a starting point for researcher and policy makers who are interested in 

comparing stunting prevalence and associated factors over time.  
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More precisely, this work is informing the decision makers in the field of nutrition and child 

development to develop programs to address a well- explored threat through eliminating negative 

factors that aggravate the problem and strengthen factors recognized to be in association with the 

stunting for children in Rwanda.  

Academically, this work will contribute to other studies aiming at exploring the level and 

determinant of stunting in Rwandan children up to five years. 
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