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ABSTRACT  

DETERMINANTS OF STUNTING AMONG CHILDREN 2 YEARS   OF AGE AND 

BELOW   IN RUTSIRO DISTRICT, RWANDA 

 

RUGEMA Joselyne Msc, NSEREKO Etienne, Msc, Dr. Patricia Moreland PhD, RN
 

1. University of Rwanda, College of Medicine and Health Sciences 

Introduction: Chronic malnutrition or stunting contributes substantially to the overall global 

burden of disease in children under five years of age. Stunting is associated with decreased 

neurodevelopment, irreversible cognitive deficits, limited educational achievement and low 

economic productivity as an adult. Low and middle-income countries bear the greatest burden of 

stunted children worldwide representing 90% of the total.  

In Rwanda, 38% of children under 5 years of age were stunted in 2015. Identifying the 

determinants of childhood stunting is essential to the development of effective preventative 

strategies.  

Purpose: The purpose of this study is to identify the determinants of stunting among children 

two-years of age  and younger in Rutsiro District, Rwanda.  

Methods: A secondary analysis of data collected in a study entitled “Examining the Effects of 

Environmental Enteropathy on Stunting in Children under-5- years of age in Rutsiro, Rwanda 

(2016) was used. The sample was a subset of 2-year-old children and under enrolled in the 

original study. Chi-square test and multiple logistic regressions were used to determine 

association between study variables and stunting. 

Results: Findings indicated that children were at increased risk of stunting if they lived in 

households with severe hunger (OR: .45, p ≤ .001); lower wealth category (OR: 3.4, p ≤ .001); 

used water from an unprotected source (OR: 3.7, p ≤ .001); used untreated drinking water (OR: 

2.5, p ≤ .001); had unimproved toilette (OR: 19.2, p ≤ .001); practiced unsafe stool disposal (OR: 

1.5, p < .001); child did not receiving minimum dietary diversity (OR: 1.50, p ≤ .023); and child 

not receiving micronutrients powder (OR: 1.9, p ≤ .001). 
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Conclusion: Stunting among children 2-years of age and under is a complex public health 

problem in Rutsiro District, Rwanda. Improvement in sanitation, hygiene, complimentary 

feeding and nutritional supplements are needed to decrease stunting and therefore morbidity and 

mortality in children.  

 

Key words:  childhood stunting, determinants, Rwanda  
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CHAPTER 1: GENERAL INTRODUCTION  

1.0. INTRODUCTION 

The weight of various underlying causes of stunting depends on contextual factors. 

breastfeeding and complementary feeding during the first years of life directly that impact on 

child‟s physical development. even if most of the delays in physical growth happens by the 

time of  complementary feeding, exclusive breastfeeding represent the essential ground  for 

adequate linear  and psychmotor growth  in later infancy(de Onis & Branca 2016, p12-14)  

Evidence proved that stunting becomes difficult to reverse after 2 years of age(Dewey & 

Begum 2011, p1-18). The introduction of adequate quantity and quality  complementary 

foods at 6 months through to 23 months reduces the chances of stunting(Allen 2012, p28-31). 

The intake of food poor in  micronutrients through complementary foods in many developing  

populations has been associated with linear growth delays. (Allen 2012, p 29-37). In Ethiopia  

it was found that  the complementary food introduced too soon or too late exposes the child 

stunting (Tessema et al. 2013, p75). the probability of getting stunted was reported  lower in 

infants  aged between 6-8 months of age who were fed with a variety of  iron-rich solid foods 

in report from a stude done  in Bangladesh, whereas poor dietary diversity  was associated 

with increased incidence of stunting(Marriott et al. 2012, p354-70). Other factors mentioned 

are environmental such as having clean drinking water and having adequates sanitation 

facilities(Cumming and Cairncross, 2016, P91-95) 
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 1.1.  DEFINITIONS OF KEY TERMS   PERTINENT TO THE STUDY 

  Complementary feeding:  Is a process of introducing solid and semi-solid food to infant 

diet in support to breastfeeding, when the last is no longer meeting the infant‟s nutritional 

needs for growth and  development (UNICEF, 2012).   

 Malnutrition:  Malnutrition was defective nutrition status due to unbalanced diet intake.  

Based on the age, and anthropometric measures  (body weight and height), the WHO 

categorized malnutrition in the following three categories: Underweight, Wasting and 

stunting(NLIS 2010,p1). 

 Wasting:  Wasting is defined as a mismatch between weight and height of the child (low 

weight-for-height). The last is an indicator of acute malnutrition (under nutrition) (NLIS 

2010; Singh et al. 2013, p770).  

 Underweight: Underweight is defined as a mismatch between weight and age (low weight-

for-age) it is an indicator of past (chronic) and current (acute) malnutrition (under 

nutrition)(Singh et al. 2013,p770).  

 Stunting:  Stunting was defined as a delayed linear growth compared to the age of the child. 

The indicator reflects, a chronic malnutrition(Singh et al. 2013, p770). For the purpose of this 

study, the stunting which refers to the low height for age is considered(Singh et al. 2013, 

p768-770).    

Minimum   Dietary  Diversity:   Proportion of  children  6-23 months of  age  who received  

four  from  seven  types  of food as recommended  by WHO(Rocky et al., 2016, P1-14) 
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1.2. BACKGROUND TO THE STUDY 

Adequate food intake is an essential component for child growth and development(Lutter, 

2012, p214). Inappropriate diet can affect childhood development at all age. However, a 

nutritional deficiency that affects a child within the first two years known as a window of 

opportunity period is more critical(WHO, 2008, p2). childhood malnutrition is the most 

frequent health problem in developing countries and it is responsible for delayed linear 

growth in addition to morbidity and among under five years children in the world (Amare et 

al., 2016,p2). 

 Malnutrition among under 5 years children is frequent in developing countries. Reports 

estimated that 15 % of under 5 years children countries were underweight in 2015( WHO, 

2015), while around 42 % of them were stunted(WHO, 2015,p1). Underweight and stunting 

are reported to be high in Africa and Asia and Both malnutrition combined are responsible 

for about 2.1 million deaths worldwide in children aged below 5 years. Malnutrition has far-

reaching consequences at all child age. However, the period of 6-24 months of age is the 

most critical given that at this stage kids have more metabolic demands(UNICEF, 2013, p3). 

Inadequate nutrition intake has been a major public health concern in low and middle-income 

countries and Rwanda(NISR, 2015).  Reports from Rwanda documented that, malnutrition 

which was illustrated by stunting revealed a prevalence rate of 44% among under five years 

old children in 2010(NISR, 2010, 2015)and is currently reported at 38% in `2015(NISR, 

2015). 

The separated DHS results showed (by age, sex and/or area of residence) clearly a difference; 

for instance, the most affected children are those around 23 months old (rising up at 55.1% 

for age group 18 to 23 months old), and male children compared to the female count more 

stunted cases (47.4%).  Rwanda DHS (2010) showed stunting difference across the residence 

area.  The rural zone was the most affected (46.5%) compared to urban residence zone 

(27.3%).  The same report showed a difference across provinces as well, where Northern had 

a prevalence rate of 50.7% and Western 49.9%(NISR, 2010). 
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To date, there is a little empirical evidence on the causes underlying malnutrition in Rwanda.  

However, reports say that mothers and caregivers have a low knowledge on appropriate 

children feeding (Ministry of Health, 2014, p4).  Additionally, study done elsewhere 

documented that inappropriate early nurturing for children especially the inadequate 

introduction of complementary feeding was associated with malnutrition among 

children(Kumar et al., 2006,p417).   Maternal health and nutrition play an important role as 

well in predicting an optimal care to infant and young children.  According to RDHS 2010, 

7.3% women in childbearing age are malnourished (Body Mass Index or BMI<18.5) and 

those from the lowest and 2
nd

 wealth quintiles bearing the highest burden at 10.0% and 8.6% 

respectively(NISR, 2010).   

Given that the majority of Rwandan population stays in the rural area, where the access to 

water and sanitation is limited and many relies on agriculture as their source of foods and 

income(Nivers, 2014,p31). Their staple foods are tubers, cereals, roots, legumes and green 

vegetables(Kathiresan, 2012,p22). Certain segments of the population face food insecurity. 

Twenty-eight percent (28%) of households were at the limit of the food consumption score in 

2012(screening,  2012, p5.). These households had a dietary pattern dominated by roots or 

tubers and sometimes pulses. Food insecurity, poverty, and a monotonous diet may prone 

these households to imbalanced diet and hence to malnutrition in rural areas. In the above-

mentioned context, results from RDHS, 2010 might be suggesting that   Children living in an 

environment characterized by poverty, poor nutrition and high prevalence of infectious 

diseases are likely to become stunted.  Additionally, feeding practices might be playing a 

critical role as well. it was recognized that In Rwanda, Only 3% of the under two years old 

children eat eggs or fortified infant foods, whereas dairy products were consumed by 20% of 

the under two children(RDHS,  2014-15). Despite high exclusive breastfeeding rates in 

Rwanda, 16% of the infants are stunted at 6 months of age. Inappropriate complementary 

feeding practices (e.g. too early or too late introduction of complementary foods or 

inadequate composition of weaning foods) may aggravate the magnitude of 

stunting(Tessema, et al, 2013, p1).   Stunting as a chronic undernutrition indicator is due to 

multifactorial causes from contextual factors to underlying and immediate causes. According 
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to WHO conceptual framework on Childhood, household and family factors, inadequate 

feeding practices during breastfeeding and complementary feeding and infections, along with  

community and social factors such as politics, economy, health and healthcare, education and 

sanitation systems to named but few, are causes of stunted child growth(Stewart CP,et al, 

2013,p,2). As shown in the WHO conceptual framework of malnutrition, the causes of under 

nutrition are at different levels (i.e. basic, underlying and immediate causes). Basic causes 

include limited access to resources, inadequate capital and social-cultural, economic and 

political context. Underlying causes are categorized into food insecurity, care and feeding 

practices and unhealthy living environments. Immediate causes are inadequate dietary 

intakes and diseases(Tessema, et al, 2013, p1). Some of the child feeding indicators were 

positively or negatively associated with child nutrition status indicators(Jones et al., 2014; 

Reinbott et al., 2015).  The likelihood of stunting was lower in infants 6-8 months of age who 

were fed varied and iron-rich solid foods in studies conducted in Bangladesh and other 

developing countries, whereas low food diversity was associated with increased incidence of 

stunting(Rah et al., 2010). 
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1.3. PROBLEM STATEMENT  

There is a comparable growth rate among fully breastfed infants in developing countries with 

that of the infants in developed countries during the period of the first 4-6months of 

life(Jones et al. 2014.p1). However, thereafter infants in developing countries start deviating 

from that satisfactory  pattern of growing after this period due to lack of  some nutrient  such 

as dense complementary foods(Jones et al., 2014,)(Heidkamp et al. 2015,p815).  The 

situation on complementary feeding practices in Rwanda is not documented. The available 

report provides limited information on knowledge of care providers (MoH 2014, p6), or to 

among HIV-exposed children (Condo et al. 2015,p17-23). Both reports do not elaborate on 

complementary feeding practices among ordinary children or on feeding practices indicators 

and on quality/ quantity of what caretakers provide to their kids. Additionally, the report 

investigated did not investigate if a relationship between feeding practices and childhood 

malnutrition, especially delayed linear growth exist. This is a knowledge gap that this study 

is intended to address.  

1.4. RESEARCH OBJECTIVES  

1.4.1. OVERALL AIM 

The aim of the study is to identify if associations exists between complementary feeding 

practices and stunting among 2-year old children and under in Rwanda.  

1.4.2. OBJECTIVES   

 To determine the proportion of stunted children aged 2 years and below in Rutsiro 

district 

 To describe complementary feeding practices adopted by mothers / caregivers of 

children aged 2 years and below in Rutsiro  District   

 To identify if there is an association between complementary feeding and stunting 

among children aged 2 years and below in Rutsiro district 

 To identify other factors associated to stunting  



  

                                                                 

7 
 

1.5. RESEARCH QUESTIONS  

 What proportion of children aged 2 years and below in Rutsito district is stunted? 

 What are the current feeding practices adopted by mothers / caregivers of children 

aged 2 years and below in Rutsito district? 

 Are complementary feeding practices associated with stunting among children aged 2 

years and under in Rutsito District? 

 What other factos are associated with stunting among children aged 2 years and 

below in Rutsito District? 

 

1.6. SIGNIFICANCE OF THE STUDY  

Stunting is a longitudinal nutritional problem associated with lifelong consequences 

(UNICEF 2013,p12-22).  Under 5 years malnutrition requires a rapid and continuing 

intervention counting early detection and effective management.  To put a stop to nutrients 

deprivation that results to stunting, efforts should focus on dual maternal- Child nutrition 

starting from conception period to 2 years of child age. the mentioned period is commonly 

known as  “thousand days window of opportunity”(UNICEF 2012,p3-59).  Furthermore the 

continuous screening to prevent stunting, nutrition plans must assure that maternal nutrition, 

infant, and young child feeding practices are optimal as much as possible(Bhandari et al. 

2008, p5-23). In addition, this assumes that food security is guaranteed. However, even if 

nutrition is a crosscutting issue, DHS documented surprising results on malnutrition showing 

the north province among those where children are undernourished when it appears among 

reach region of the country(NISR, 2010, p149). Such results dictate that besides food security 

there are additional factors associated with malnutrition and among them cultural and 

behavioral factors (Caulfield et al. 2002, p552).  

As examples, the most recent research by United Nations Children Funds (UNICEF) 

supported the Ministry of Health (MoH) on Knowledge Attitude and Practice (KAP) on 

Early Nurturing of Children, documented that as few as  22% of the study participants had 
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knowledge about the appropriate feeding practices during pregnancy with only 21% 

acknowledging that they practiced. Furthermore, the study informs that only 26% and 24% 

had knowledge of and practiced iron supplementation respectively. The knowledge and 

practice of exclusive breast in this study were reported to be 37% and 57% respectively while 

knowledge and practice of early initiation (within 1 hour of delivery) of breastfeeding are 

42% and 62% respectively(MoH, 2014, p84)  

However, very little is known about the role played by feeding patterns in this situation.  

Therefore, this study will contribute to the existing body of nursing knowledge on how 

complementary feeding is done. The study will inform nurse educators on areas of emphasis 

in the curricula of nursing based on the identified gaps. Decision makers will also be 

informed in evidence-based policy making regarding complementary feeding. The study can 

trigger an extensive community- based intervention on complementary feeding 

1.7. CONCLUSION TO THE CHAPTER ONE  

This   chapter presented the introduction, keys terms definitions, background, problem 

statement, objectives, research questions and significance   of the study.  
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CHAPTER II: LITERATURE REVIEW  

     2.0.  INTRODUCTION 

This chapter presents a review of literature relevant to the study. it is offering an overview of 

what is already known on our research topic and identified research gaps that need to be 

addressed. the gap was translated into research objectives and questions that our study tried 

to answer in the study results.  

2.1. THEORETICAL LITERATURE 

Childhood stunting, the most prevalent form of under nutrition worldwide, contributes 

substantially to the overall disease burden and mortality in children (Black 2008). In 2015, an 

estimated 156 million children under five-years of age, globally were stunted (WHO 2015). 

Stunting is defined as height-for-age below 2 standard deviations from the median height-for-

age determined by the World Health Organization child growth standards (WHO 2006). 

Previous studies have found stunting to be associated with increased morbidity and mortality, 

decreased neurodevelopment, irreversible cognitive deficits, low school enrolment and loss 

of economic productivity as an adult (Onis & Branca, 2016). Low and middle-income 

countries (LMIC) bear the greatest burden of stunted children worldwide representing 90% 

of the total (Onis et al., 2013) 

The causes of childhood stunting are complex, multidimensional and interrelated and include 

household, environmental, socioeconomic and cultural factors (Stewart 2013). Nutritional 

deficiencies during the first two years of life leads to irreversible damage including impaired 

cognitive development, decreased educational achievement, and low economic productivity 

(Black et al. 2008).  
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Recent studies suggest that stunting may begin during fetal life and be strongly linked to the 

prenatal period (Christian et al, 2013) An estimate of 20% of stunting is caused by 

intrauterine restriction and maternal under nutrition (Black et al, 2015). The period of 6-24 

months of age has been identified as one of the most critical time periods of growth of the 

infant (Black et al, 2015).  

As the most common cause of stunting is inadequate nutrition, action to be taken in its 

management must rely on emphasizing the 1000-day window from conception until the 

second birthday of the child. Research findings reveal that optimal complementary feeding is 

one of  the best  effective   practices to significantly reducing  stunting in the first two years 

of life (Issaka et al., 2014). The introduction and quality of complementary feeding, which is 

the addition of semi-solid food to support the breast milk at 6 months, is essential for 

adequate linear growth. Complementary feeding should be given to the child 3 times a day 

and include dietary diversity (carbohydrate, legumes, fruits, vitamins even water) with a 

good mixture of food from both animal and plants (Rocky et al., 2016).  
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This  figure  is helped in explaining  the trajectoire of  stunting from conception  to 2 years(  

during  1000 days) 

 

 

Figure 1. The stunting syndrome. 

Source: (Onis et al., 2013) 

 

2.3. EMPIRICAL   LITERATURE 

2.3.1. UNDERNUTRTION   IN DEVELOPING   COUNTRIES 

Thirty percent of children in developing   countries are stunted with physical growth delayed 

at height more than 2 standards deviation below global standard. Annual Report of UNICEF 



  

                                                                 

12 
 

found 30-40% prevalence of stunting in sub- Saharan Africa  which may vary according to  

country  or  Region,  According to the  2016 Global  Nutrition  Report”, the prevalence  of 

stunting  in Mozambique in children  under 5 years is  still high at 43.3%,  underweight 19%  

and wasting 5.9% (Cruz et al., 2017 p2) 

2.3.2.   BREASTFEEDING 

According to the WHO, the lives of 800,000 children, under 5 years of age, could be saved 

every year if all children 0–23 months were optimally breastfed (WHO, 2015p2). The 

benefits of optimal breastfeeding impacts child health during the newborn, infancy and early 

childhood period resulting in improved cognitive ability, school attendance, and higher 

income in adult life (WHO 2009). Previous research has found that children who are 

breastfed in the first six months of life have a six times greater chance of survival as opposed 

to non-breastfed children (UNICEF 2009).  

The importance of breastfeeding during the first 23 months of life was demonstrated by 

Sankar et al. (2015) in a systematic literature review to evaluate the effects of optimal 

breastfeeding on all-cause and infection-related mortality in infants and children aged 0-23 

months. Results indicated that children aged 6–23 months who were not breastfed had higher 

risk of all-cause and infection-related mortality than children who were continued on 

breastfeeding.  

In a similar study,  Lamberti et al. 2013 found that suboptimal breastfeeding increased the 

risk of pneumonia morbidity and mortality outcomes across age groups. Pneumonia mortality 

was higher among not breastfed compared to exclusively breastfed infants 0-5 months of age 

(RR: 14.97; 95% CI: 0.67-332.74) and among not breastfed compared to breastfed infants 

and young children 6-23 months of age (RR: 1.92; 95% CI: 0.79-4.68).  

2 .3.3 . INADEQUATE   BREASTFEEDING 

Despite the well documented benefits of breastfeeding, globally rates of breastfeeding are 

low (WHO, 2015). The WHO estimates that only 43% of the world‟s newborns are put to the 

breast within 1 hour of birth and 40% of infants 6 months of age or less are exclusively 
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breastfed (WHO 2015). Inadequate breastfeeding practices include delayed initiation of 

breastfeeding (greater than one hour after birth) and non-exclusive breastfeeding for the first 

6 months of the child‟s life, early cessation of breastfeeding.  

Research has found  a strong association between early cessation of breastfeeding and 

stunting  due to the child not receiving the nutrients and natural human antibodies provided 

by human milk (Stewart et al., 2013 p15) 

2.3 .4.  OVERVIEW OF COMPLEMENTARY FEEDING PRACTICES 

The World Health Organization (WHO) recommends exclusive breastfeeding for the first 6 

months of life followed by the introduction of nutritionally adequate and safe complementary 

foods and continued breastfeeding up to 2 years or beyond (WHO 2003). At 6 months of age, 

breast milk is insufficient to meet the nutritional needs and growth and development of the 

infant (WHO, 2010). According to the WHO, indicators of proper complimentary feeding is 

the starting of solid, semi-solid or soft foods in addition to breast milk at 6 months of age, 

minimum meal frequency, minimum dietary diversity, minimum acceptable diet, and 

consumption of iron-rich or iron-fortified foods (WHO, 2008). WHO defines minimum 

dietary diversity of food when child is receiving four or more of the seven food groups: 1. 

Grain, roots and tubes, 2. Legumes and nuts, 3. Dairy product, 4. flesh foods, 5.eggs, 

6.vitamin A- rich  fruits  and vegetables, and 7 other fruits and  vegetables (Issaka et al., 

2015). Minimum meal frequency is defined as a breastfed infant, aged 6–8 months, is fed two 

times a day; breastfed child aged 9–23 months is fed three times a day; and non-breastfed 

child, aged 6–23 months, is fed four times a day. Factors associated with ineffective 

complementary feeding include introduction of foods less than 4 months or greater than 6 

months of age, early cessation of breastfeeding (< 6 months), frequency of complimentary 

food less than 3 times a day and no respect of minimum diversity meal (Egyir et al., 

2016p1889). 
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2.3.5. INADEQUATE   COMPLEMENTARY   FEEDING 

Research conducted in low-income countries has identified inappropriate CF as one of the 

major causes of under nutrition (Victor 2014 p545). The timely initiation of CF at the 6th 

month of age and dietary diversity has been found to be associated with decreased 

malnutrition and stunting. Saaka, Wemakor, Abizari and Aryee (2015 p702), study among 

1984 children aged 6–23 months in Ghana, found that children who started complementary 

feeding at six months of age were 25 % protected from chronic malnutrition. In this study, 

compliance to complementary feeding was low with 34.8 % of children receiving minimum 

dietary diversity (≥4 food groups), 27.8 % receiving minimum acceptable diet and only 15.7 

% received appropriate complementary feeding. In a similar study in Myanmar, the 

introduction of complementary foods earlier than 4 months of age was a risk factor for 

underweight and stunting in children (Zhao et al., 2016 p702). In a study in Tanzania among 

2402 children aged 6–23 months, the prevalence of minimum dietary diversity, meal 

frequency and acceptable diet were 38.2%, 38.6% and 15.9%, respectively (Victor et al. 

2014p545). 

2.3.6. DETERMINANTS OF INAPPROPRIATE COMPLEMENTARY FEEDING 

 There are many barriers or obstacles to effective complementary feedings. Issaka et al. 

(2015p26-28) evaluated complementary feeding practices in children aged 6–23 months in 

the four Anglophone West African countries of Ghana, Liberia, Nigeria and Sierra Leone 

using Demographic and Health Surveys. Factors related to inappropriate complementary 

feeding included younger age of child (6 -1 1 months), lower household income, mothers had 

no schooling, children whose mothers perceived them to be small in size at birth and those 

who were delivered at home, children who had acute respiratory infection in the previous 2 

weeks and whose fathers worked in a non-agricultural industry.  The main factors associated 

with minimum dietary diversity in the four countries were: child‟s age, household wealth, 

child illness, access to the media and father‟s education. For minimum meal frequency and 

minimum acceptable diet, the main risk factors were regional differences and child‟s age.  
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In Tanzania, complementary feeding indicators and associated factors were evaluated in 2402 

children aged 6–23 months using data from the 2010 Tanzania Demographic and Health 

Survey. (Victor et al. 2014 p545-546). Factors associated with higher risk of inappropriate 

CF indicators included children whose mothers did not have any postnatal check-ups, 

younger children (6–11 months), limited exposure to mass media such as radio and 

television, lower paternal education, lower household and wealth/ poor economic status.  

2.3.7. EFFECT OF INAPPROPRIATE COMPLEMENTARY FEEDING 

Study   conducted in Bangladesh show that inappropriate complementary feeding is most 

cause to increase the level of malnutrition in children under five year, this was emphasized  

by (Zhao et al., 2016p702) in study conducted in Myanmar  which revealed the importance 

of adequate complementary  feeding during this crucial and  their consequences in case of  

early introduction of  CF where infants develop more respiratory  illnesses and eczema ,also  

infants might be exposed on pathogenic  microbes  due to unhygienic manipulation(food, 

water..)even delay have consequences like insufficient nutrient intake as well as delays in 

eating behaviors and some  developmental skills( motor skills)without  forget continued  

breastfeeding which will help  in  vitamin A deficiency  prevention. Within these and other 

cause like infections are responsible for one third of malnutrition cases. It was  been 

identified that  poor complementary  feeding is associated directly  with stunting(Stewart et 

al., 2013 p28) 

2.3.8. FACTORS RELATED TO STUNTING 

2.3.8.1. HOUSEHOLD, FAMILY AND MOTHERS FACTORS 

Stunting in children under 5 years of age is affected by several household environmental 

factors including, inadequate childhood stimulation, food insecurity, disease burden, low 

caregiver education, and poverty. Shinsugi et al. (2015 p5) evaluated the factors associated 

with stunting among children 0- 59 months according to the level of food insecurity in 

Kenya. Results indicated that children between 2 and 3 years old were about 3.5 times more 

likely to be stunted compared with those aged 0 to 5 months, animal rearing, low 
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socialeconomic status. Fikadu et al. (2014 p1) study in Ethiopia among children aged 24 to 

59 months found the following household factors to be associated with stunting; children 

living in households with more than five family members; households with three under-five 

children; mothers worked as merchants; children who breast fed for <2 years; were 

exclusively breast fed for < 6 months or were bottle fed.  

Maternal factors also affect childhood stunting, including maternal malnutrition, size of 

family and maternal mental health, age of mother. Maternal undernutrition contributes to 

adverse pregnancy outcomes, childhood mortality and stunting. issaka (Black 2008 p17). 

Neufeld et al (2004 p649) examined the relationship between changes in maternal weight 

from the first to second trimester of pregnancy to fetal growth and infant length at birth 

among 200 pregnant women in 4 rural villages in Guatemala. Results indicated that mothers 

of infants who were born stunted had a significantly lower mean weight and height pre 

pregnancy and lower rates of weight gain from the first to the second trimester than did their 

non-stunted counterparts. The rate of maternal weight gain from the first to the second 

trimester of pregnancy was a significant predictor of infant length at birth  

Ozaltin(2010 p1515) conducted a similar study, analyzing Demographic and Health Surveys 

in 54 countries to examine the association between maternal stature and offspring mortality, 

underweight, stunting, and wasting in infancy and early childhood in 54 low- to middle-

income countries. Results indicated an inverse association between maternal height and child 

mortality, underweight, and stunting. 

Family size has been found to be associated with malnutrition and stunting (Cruz, 2017 p1). 

Children from larger families of more than 5 members are at higher risk for stunting, which 

is associated with financial issues as more resources are required.  Families with more  than 

one child under one year of age this expose  children to stunting due to inadequate feeding 

practice both breast feeding  and complementary  feeding (Cruz et al., 2017 p10). 
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Finlay (2011 p3) study analyzed data from the Demographic and Health Surveys of 55 low- 

and middle-income countries to examine the association between maternal age, infant 

mortality, child anthropometric failure, diarrhea and anemia for first births. Results indicated 

that the  

First-born child of a woman less than 27–29 years of age in low- to middle-income countries,  

Was at a higher risk of infant mortality, stunting, underweight, diarrhea and moderate to 

severe anemia 

Depression and poor maternal mental health has been found to be associated with suboptimal 

breast-feeding and complementary feeding practices. Surkan (2011 p610) meta-analysis of 

seventeen studies in eleven developing countries examining the association between maternal 

depression and early childhood underweight found that children of depressed mothers were at 

an increased risk of both underweight and stunting: In northern Ghana, children from 

depressed mother were more likely to be stunted compared to children from mothers who 

were  not depressed(AOR=2.48) (Wemakor et al., 2016 p4) 

  

Small for gestational age is a risk factor for stunting (Xie et al., 2016 p2) . Xie et al. (2016p2) 

found that an infant born small for gestational age was at higher risk factor for stunting. In 

this study, SGA newborns with maternal inadequate gestational weight gain (BMI <18.5) had 

a higher risk of stunting at 5 years of age. A similar  study  done  in low to middle  countries  

found  that maternal  stature is very  associated to stunting (Özaltin, Hill and Subramanian, 

2010 p1515) 

2.3.8.2. INFECTION 

The interaction between nutrition and infection has been described as synergistic with 

infection aggravating malnutrition and malnutrition lowering resistance to infection 

(Scrimshaw, Taylor , & Gordon, 1968 p1582). Malnutrition causes immunosuppression 

which increases a child‟s susceptibility to infection.   
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Infection makes children susceptible  to malnutrition by loss of appetite, reduce intestinal 

absorption and loss of nutrients (Katona and Katona-apte, 2008 p1583). The vicious cycle of 

malnutrition and infection impacts the health children worldwide, especially in low-resource 

countries where infectious disease are a leading cause of death for children under five years 

of age.  

Diarrheal illness, malaria and sub-clinical environmental entropathy have been found to be 

associated with stunting (Checkley, 2008; Kang et al. 2013; Owino, 2016 p255).  multi-

country analysis of longitudinal data found that a higher burden of diarrhea prior to 24 

months of life was associated with a greater frequency of stunting at 24 months of age. The 

reversibility of stunting was relatively uncommon within the 2 years of life with only 6% of 

children who were stunted at 6 months of age recovering from stunting at 24 months of age. 

The more days of diarrhea increased the chance of becoming stunted than a 24-month-old 

child with fewer days of diarrhea. 

Kang et al. (2013) study in Ghana, examined the association between malaria episodes and 

stunted growth in 1070 infants who were recruited at 3 months of age and followed until age 

2 years of age. Results indicated that the risk of stunting increased by 0.32 (p-value: 0.004) 

for every malaria episode.  

Environmental enteric dysfunction (EED) also known as “tropical enteropathy” has been 

identified as playing a centra:l role in the prevalence of stunting in children living under 

unsanitary conditions (Crane et al. 2015 P8). EED is an asymptomatic syndrome that is 

widespread among children in low-and middle-income countries and associated with 

microbial and parasitic contamination of food related to unsafe water, poor sanitation and 

hygiene, exposure to feces and contact with animals. Multiple pathological changes occur in 

EED that contributes to growth failure includes chronic intestinal inflammation, reduced 

nutrient absorption atrophy of intestinal villa, inflammation in the mucosa, bacterial 

translocation, systemic inflammation. Studies suggest that low efficacy of oral vaccine in 

developing countries may be in part due to chronic gut and systemic inflammation.  
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This  figure is helped in explaining relation or viscious  cycle between infection  and 

malnutrition 

 

 

Source: (Katona and Katona-apte, 2008 p. 1583) 

.Figure 2. Interaction between malnutrition and infection 

2.3.8.3. COMMUNITY AND SOCIETAL FACTORS 

2.3.8.3. A POLITICAL ECONOMY 

Political stability and instability have a big impact in health outcome of population. Studies 

by (Stewart et al., 2013 P7) found several  factors  related  to political economy such macro 

or micro economic,  food price and financial crises  can affect  household  nutrition habit  

where poor households  are more affected  by lacking some  nutrients(zinc, vitamin A and 

B12, within political program they can male  social program  to reduce poverty, make 

nutritional  program .. 
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2.3.8.3. B  HEALTH   CARE   SYSTEM 

The current study done in 345 health centers located in a rural area in Rwanda revealed that 

having the community insurance known as “Mutuelle de Sante” is associated with lower risk 

for stunting regardless of family income (Lu et al., 2016 p49). However, the poverty was 

stated to be a factor associated with stunting and severe stunting in a study conducted in 2380 

Nepalese children.  

Study  conducted in Ethiopia found that health care is in association with stunting  where  in 

the far region they observed  stunted children live in 2km  from the  nearest health  clinic  

than non-stunted  children , the  same  relation  was  found  in south Africa in term of  

distance (Wirth et al., 2017 p8) 

Although many parents believe in health care provider and would benefit from counseling 

related to malnutrition prevention and treatment, the shortage of health care providers makes 

that counseling difficult.   

2.3.8.4. MATERNAL EDUCATION  

Previous research has found maternal education to be strongly associated with stunting in 

children under 5 years of age (Abuya et al. 2011; Mokoka & Masibo, 2015; Musbah & 

Worku 2016 p73). Mokoka and Masibo (2015 p254) analyzed Demographic and Health 

Survey data from Malawi (2010), Tanzania (2009–10) and Zimbabwe (2005–06) to evaluate 

the association between stunting and maternal education. Stunting was significantly 

associated with mother‟s educational level in all three countries with higher levels of 

maternal education reducing the odds of child stunting. In Ethiopia, a similar study among 

children less than five years of age, found mothers who completed secondary school and 

above were 52% less likely to have a stunted child than mothers who had never attended any 

formal schooling (Musbah and Worku, 2016 p73). Abuya et al., (2011 p2) study in Kenya 

found that children born to mothers with primary education were at 94% lower odds of 

having stunted growth compared to mothers with no primary education  (p <0.01).  
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2.3.8.5. ENVIRONMENTAL   FACTORS 

Globally and in some countries like, sub Saharan,   South  Asia, East Asia , pacific  region   

where environment risk is  the second cause  leading of stunting related to poor water 

sanitation, poor sanitation conditions, and use of solid fuel) (Danaei et al., 2016 p2). The  

study  by (Saxton et al., 2016 p869) revealed a method to reduce stunting is promoting  hand 

washing and accessibility  of sanitation  and water.  This finding was emphasized  in a study 

conducted in Indonesia  in which high prevalence of stunting was found  in family with 

household  with improved  latrine  even drink untreated water.(Torlesse et al., 2016) 

Danaei et al. (2016 p7) assessed risk factors for childhood stunting in 137 developing 

countries. Findings indicated that the three leading risk factors for stunting worldwide were 

1) infant was small for gestational age; 2) poor sanitation; 3) and diarrhea. In South Asia, 

sub-Saharan Africa, East Asia and the Pacific, environmental risk factors (i.e. poor water 

quality, poor sanitation, and use of solid fuels) had the second largest impact on stunting.  

2.3.9. CONSEQUENCES   OF   STUNTING 

There is a strong evidence that stunting has both short and long term consequences on growth 

and development of child 

2.3.9. 1. A SHORT   CONSEQUENCES  

Increased morbidity and mortality from infections, particularly pneumonia and diarrhea is a 

short-term consequence of stunting (Penddergast 2014).  

Stunting have many negative impact on the health of children, anthropometric measures are 

low comparing to others where there is no correlation between the age and height of child,  

poor growth development 

Poor  nutrition and frequency  infections  which may worsen the  nutritional  status  and 

increase also infection susceptibility  it become like a vicious  cycle,  in case of infection  

nutritional status is  impaired  by reducing appetite, impaired intestinal absorption,  
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catabolism increased and  direction of  nutrient away from growth  and immune  system  and  

malnutrition also  increase  the  risk  of infection  by  its  negative impact  on the epithelial  

barrier function  and immune  function(Stewart et al., 2013 p31) also developmental 

problems like poor psychomotor  and  mental development(Stewart et al., 2013 p31) 

In addition , it has been detected in early life  the high prevalence of stunting and 

hypertension in children  and adolescent, stunting  may  be also a risk  factor of childhood 

changes in metabolic  syndrome, Biologically it has been found  that individual  with stunting  

showed a significantly higher prevalence of altered HDL- Cholesterol, lower  means of waist 

circumference at age 23 years.(Grillo et al., 2016 P551) 

2.3.9. 2. A LONG –TERM CONSEQUENCES 

Children with stunting  suffer a lot in their life, mostly when it occur in the first  2 years  in 

later time , they  are at risk  for poor job productivity, reduced intellectual  performance, 

(Huicho et al., 2017 P2) In addition to this other report done by (Heymsfield and Stevens, 

2017  P2)  found  that stunting  extend  far beyond  short stature  and include  impairments in 

brain development, cognitive  function,  school performance, and work force in capabilities. 

Those consequences was emphasized by (Danaei et al., 2016 P2)  where they said that 

stunting have poor outcome in health  like cognitive development, and educational  and 

economic attainment  later  in life. 

Many obstetrician complications   may happen due to short mothers or  stunted  who are at 

risk for  obstructed  labour , asphyxia  at  birth for  example in Nepal stunted mothers had a 

50% increased  risk  of  having  a baby with symptoms of  birth asphyxia(Stewart CP, 

Lannotti L, Dewey KG, 2013)(Stewart et al., 2013 ) 

2.4.  CRITICAL REVIEW AND RESEARCH GAP IDENTIFICATION 

Stunting is worldwide burden, second cause of death of under 5 children, high prevalence in 

developing countries   especially   those with political instability, it is associated with poor 
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nutrition diet intake. Enhancing effective  nutrition  both  breastfeeding  and complementary  

feeding  and  reducing  associated infections are the only  way for preventing  stunting. 

 complementary feeding practices  have been discovered in many  studies  especially  

inadequate  complementary feeding , relationship between complementary  feeding and 

stunting  however  most of them  were  cross sectional  study,  better have longitudinal  

studies  during  1000days of children‟s life for  assessing adequate nutrient  adaptation 

individually, family  and community 

There is limited scientific data on complementary feeding practices and its relation to the 

nutritional status of children aged 6-23 months old in East Africa countries. Most of the 

studies have focused on breastfeeding practices (Zambrano, 2017)and (Muchina, 2010) while 

few studies  (Issaka et al., 2015)focused on complementary feeding. 
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2.5. CONCEPTUAL FRAMEWORK(  RELATE IT TO THE STUDY) 

 

Figure 2Contextualized complementary feeding in a broader framework for stunting 

prevention(Stewart et al. 2013,p29) 

 

 

 



  

                                                                 

25 
 

2.6. CONCLUSION TO CHAPTER 2 

This chapter presented the literature review of study, it concluded   the theoretical and 

Empirical literature, conceptual framework and gap in literature review. 
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CHAPTER III: METHODOLOGY  

3.1. INTRODUCTION 

the chapter three is describing the research process from the design,  

3.2. STUDY DESIGN AND AREA  

This study was basing on secondary data analysis of “effects of environmental enteropathy 

on stunting among under 5 years children in Rwanda Case of Rutsito”. The original study 

was a health center based cross sectional study conducted in 3 health centers located in 

Rutsito district namely, Crete Congo Nil, Kivumu and Kayove. 

 3.3. POPULATION 

This study was interested in the  2 years old children and below who are under growth 

monitoring at afrementioned health centers.  

3.4. SAMPLE AND SAMPLING STRATEGIES  

This study involved 362 participants. The sample was selected from a list submitted by the 

Community Health workers to health centres mentioned above.  From the list, researchers 

applied a systematic sampling by selecting a child out 4. The sampling process continued up 

to the completion of the sampling size 

3.5. DATA COLLECTION TOOL ( AVAIL SAMPLE OF  TOOL IF  POSSIBLE) 

Data in this study were collected using a standarsied questionnaire, covering household 

characteristics, nutrtion , water and sanitation. From the child side, anthropometric 

measurements were done and other biological samples. ( for this study we used 

anthropometric measurements and data from the questionnaire only) 

3.6. DATA  MANAGEMENT AND DISSEMINATION 

Data collected for the purpose of the ovarall study  are  kept within the  UR standards. and 

results will be dissemiated through international conferences, publication and seminors.  
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3.7. LIMITATION AND CHALLENGES 

This is a secondary data analysis researchers were not aible to ask more questions ( we used 

what database offered only). This is a cross sectional study therefore we can not claim for 

causal relationship. our study was conducted in one distcict, therefore exteranl validity to the 

whole country is limited.  

3.8. DATASET AND MEASUREMENTS  

EE database had different variables measured using the Food Frequency Questionnaire and 

the Household Food Security Questionnaire. These instruments are valid, reliable and widely 

used tools that are recommended by WHO. For the purposes of this study, extracted data 

focused on variables related to Young Feeding indicators (IYCF).  

3.9. FEEDING PATTERN INDICATORS 

The WHO distinguish optimal infant feeding by availing core and optional feeding practice 

indicators for assessing the adequacy of Infant and Young Child Feeding (IYCF) 

practices(WHO 2008,p6). These indicators included early initiation of breastfeeding, 

Exclusive breastfeeding (EBF) under-6 months, and continued breastfeeding at 1 year, the 

introduction of solid, semi-solid, or soft foods, minimum dietary diversity, minimum meal 

frequency, minimum acceptable diet, and bottle feeding(WHO 2008,p6). The sub-optimal 

feeding practice was defined as compliance deviation to any of these recommended practices.  

3.10. DATA ANALYSIS 

Additionally, Descriptive statistics was summarized in frequency tables for categorical 

variables.  To test for the main research question a bivariate analysis with Chi-square test was 

computed.  To answer our main research question a multiple logistic regression was 

computed. 
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3.11. ETHICAL CONSIDERATIONS 

The whole project was approved at Ministry of Health and IRB at University of Rwanda, 

permissions were secured from administrative authorities in Rutsito District and all 

participants signed consent forms prior to participation.  

As this was a secondary data analysis we applied for secondary data analysis and the 

permission was granted.  

3.12. CONCLUSION TO CHAPTER 3 

This   chapter presented   the methodology of research including research design, research 

approach, research setting, sample size, procedure, data analysis, ethical considerations.  
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CHAPTER FOUR: RESULTS 

4.1. INTRODUCTION 

This chapter is presenting the results and it is starting with descriptive analysis continued 

with univariate analysis on factors associated with stunting. 

4.2. Background Characteristics: Results on socio-demographic characteristics of the 

participants are summarized in table 1. According to the table above half of the participants 

were married woman (60.1%) who attended or not primary education (64.9%) in age range 

between 25to 34 years (55.2%) and attended less than 4 times antenatal care (52.1%). with 

regard to maternal employment , the majority of the participants (93.5%) are not employed. 

Table 1. Socio-demographic characteristics 

 N  Percentage  

Maternal  employment status 

  

  

Not employed 330 93.5 

Employed 

 

23 6.5 

Maternal education   

Primary and less  229 64.9 

Secondary and above 124 35.1 

Secondary and above 

   

  

Mother’s age    

15-24 years  66 18.7 

25-34 years  195 55.2 

35-49 years 

 

92 26.1 

Marital status    

Currently married  212 60.1 

Cohabitant  116 32.9 

Single  25 7.1 

Attended ANC    

 Less than 4 times 184 52.1 

 At least 4 times 169 47.9 

4.3. Water and sanitation: Results on household characteristics are depicted in the table 2. 

According to the results household from which participants came from experienced moderate 

hunger (49.9%) and severe hunger (5.7%). household without hunger represented 44.5%. 
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Results on wealth category show that half of the participants are in the second wealth 

category (50.1%) followed by those in the third category (21.8%). participants in the first 

category represented 28%. with regard to water and sanitation, results show that half of the 

household use water from protected source while 47.1% are still using water from 

unprotected source. with regard to toilettes 63.3% of the household use improved latrine 

while 36.5% are still using unimproved toilettes. 75.9% are not using shared toilettes. 62.3% 

of the participant treat drinking water (mostly boiling ). results on child hand washing shows 

that 57.2% of the participants wash hands of their kids after defecation. results on stool 

disposal showed that 53.3% of the participants are disposing children stool unsafely.  

Table 2. Water,  Sanitation and Household Characteristics  

     N  Percentage  

Household Hunger    

Little hunger ( no hunger ) 157 44.5 

Moderate hunger  176 49.9 

Severe hunger 20 5.7 

Wealth category    

Category 1 99 28 

Category 2 177 50.1 

Category 3 77 21.8 

Source of drinking water    

Unprotected  167 47.3 

Protected  186 52.7 

Type of  toilette    

Improved  224 63.3 

Not improved  129 36.5 

Shared Toilette    

Shared  85 24.1 

Not shared  268 75.9 

Drinking water treatment    

Treated  220 62.3 

Untreated 133 37.7 

Washing station    

 Yes  28 7.9 

 No  325 92.1 

Child hand washing   

After the child has defecated  202 57.2 

Before feeding  151 42.8 

Stool disposal    

Safe disposal  165 46.7 

Unsafe disposal  188 53.3 
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4.4 Childhood morbidity: Results on child characteristics and childhood morbidity are 

summarized in table 3. Results showed that above half of the children in the study were 

female (55.5%) and majority were aged between 9 to 24 months (87.8%.). results on the 

morbidity inform that 36.6% of the children had diarrhea within 2 weeks preceding the data 

collection, 47% had fever, 24.4 were vomiting  and 64 coughed . 

Table 3. child characteristics and morbidity 

 

 N  Percentage  

Sex of child     

Male  157 44.5 

Female  

 

196 55.5 

Stunting stutas    

Stunted  114 32.3 

Not stunted  239 67.7 

Age of the child    

0-5 month  11 3.1 

6-8 32 9.1 

9-24months  

 

310 87.8 

Diarrhea    

Yes  130 36.6 

No 

 

223 63.2 

Fever    

Yes  166 47 

No  

 

187 53 

Vomiting    

Yes  86 24.4 

No  

 

267 75.6 

Cough    

Yes  226 64 

No  127 36 
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Results on complementary feeding are depicted in table 3. According to the table 60.1% of 

the participants in the study fed their children with cereals/tubers food groups. Pulse and nuts 

were provided in 70.4% of the case while only dairy product was provided in 22.8% of case. 

While fresh food (and meat) was given to children in 17.7% of the case eggs were given in 

1.7% of the case. The group of food rich in vitamin A category together with Fruits and 

vegetables were fed in 2.3% of the case. In this study participant who managed to feed their children 

with the Minimum Dietary Diversity represented 4.8%. Micronutrients supplements known as 

(MNPs) was, fresh  food fed to children by 68.3% of the participants  

Table 3. Complementary feeding    practices  

 N  Percentage  

   

Cereal and tubers group    

No  140 39.9 

Yes  211 60.1 

Pulse and nuts    

no   104 29.6 

Yes 247 70.4 

Dairy products    

No  271 77.2 

Yes  80 22.8 

Fresh food(meats)   

No  289 83.3 

Yes 62 17.7 

Eggs    

No  345 98.3 

Yes  6 1.7 

Vitamin A group    

No  343 97.7 

Yes  8 2.3 

Fruits and vegetables    

No  343 97.7 

Yes  8 2.3 

Minimum dietary diversity    

No  334 95.2 

Yes  17 4.8 

Micro nutrients powder (ongera )   

Yes  241 68.3 

No   112 31.7 
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The results on the factors associated to stunting are depicted in table 4a and inform that 

attending factors like antenatal care (Chi-square 3.82, p≤.033), household hunger (Chi-square 

10.812, p≤.004) and wealth index (Chi-square 10.812, p≤.004) 

Table 1Table 4a: Bivariate analysis on factors associated stunting among 2 years children and 

under 

   

 Stunted (%) Not stunted (%) Chi-square  P-value 

Woman employed    .070 .792 

Not employed  106(32.1) 224(67.9)   

Employed  8(34.8) 15(65.2)   

Maternal education    .820 .455 

Primary school and less  73(31.9) 156(68.1)   

Secondary school and above  41(33.1) 83(66.9)   

Age of the mother    4.914 .086 

 15-24 years  21(31.8) 45(68.2)   

 23-35 years  55(28.2) 140(71.8)   

 36-49 years  38(41.3) 54(58.7)   

Marital status    1.988 .370 

Married  69(32.5) 143(67.5)   

Staying with partner  40(34.5) 76(65.5)   

Single mother  5(20) 20(80)   

Attended ANC    3.82 .033 

Less than 4 times  68(37) 116(63)   

At least 4 times  46(27.2) 123(72)   

Household Hunger    10.812 .004 

Little hunger ( no hunger ) 32(22.4) 111(77.6)   

Moderate hunger  73(39) 114(61)   

Severe hunger  9(39.1) 14(60.9)   

Wealth category    10.812 .004 

Wealth category 1 59(48.8) 62(51.2)   

Wealth category 2 34(21.4) 125(78.6)   

Wealth category 3 21(28.8) 52(71.2)   

 

Other factors associated to stunting are presented in table 4b. And according to the results 

factors like source of drinking water (Chi-square 16.036, p≤.001) type of toilette (Chi-square 

130.556, p≤.001) stool disposal (Chi-square 13.804, p≤.001), Minimum Dietary diversity 

(Chi-square 8.371, p≤.004) and use of micro nutrients supplements (MNPs) (Chi-square 

8.371, p≤.004) 
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Table 4b: Bivariate analysis on factors associated stunting among 2 years children and under 

    

 Stunted (%) Not stunted (%) Chi-square  P-value 

Source of drinking water     

Protected  84(45.2) 102(54.8)  

 

 

P.VALUE 

 

Unprotected  30 137(82)   

Water treatment    16.036 .000*** 

Treated ( boiling ) 54(24.5) 166(75.5)   

Not treated  60(45.1) 73(54.9)   

Having washing station    .740 .262 

Yes  7(25) 21(75)   

No  107(32.9) 218(67.1)   

Child hand washing    .264 .344 

Before feeding  51(33.8) 100(66.2)   

After defecation  63(31.2) 139(67.7)   

Type of toilette    130.556 .000*** 

Improved  24(10.7) 200(83.3)   

Not improved  90(69.8) 39(30.1)   

Stool disposal    13.804 .000*** 

Safe disposal  37(22.4) 128(77.6)   

Unsafe disposal  77(41) 111(59)   

Minimum Dietary Diversity    8.519 .004** 

No  114(33.9) 222(66.1)   

Yes  0 17(100)   

Use of micronutrients Powder    8.371 .004** 

Yes  66(27.4) 175(72.6)   

No  48(42.9) 64(57.1)   

N= 353, outcome : stunting  , *p<0.05, ***p<0.001 

 

To identify independent predictors, a multiple logistic regression was computed and results 

are presented in the table 5. Household with severe hunger are more likely to have stunted 

children compared to those with moderate hunger (OR: .450, CI: .276; .736, p≤.001). with 

regard to wealth category participants in Wealth category 1 ( which represent the poorer) are 

3 times higher at risks of having stunted children compared to those in wealth category 3 ( 

which represent rich household) ( OR: 3.49, CI: 2.079, 5.887, p≤.001). for the water source , 
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household were people are still using water from unprotected source are nearly 4 times 

higher at risk of having a stunted child compared to those who use water from protected 

source (OR: 3.761, CI: 2.761, 6.135, p≤.001). the same applies with water treatment 

participants who don‟t treated drinking water (boiling ) are  2.5 times at risk of having a 

stunted  child compared to those who boiled water (OR: 2.527, CI: 1.596; 3.999, p≤001). 

Results related to the type of toilettes inform that participants who don‟t use improved 

toilette are several times higher at risk of having stunted children compared to those who use 

improved toilettes (OR: 19.2, CI: 10.23; 33.87, p≤.001). The other factor is the stool disposal 

whereby unsafe disposal was associated to 2 times higher at risk of having a stunted child 

compared to those who safely hand child „stools.  

Results on complementary feeding inform that participants who did not manage to feed their 

children with Minimum Dietary diversity are nearly 2 times at risk of having  stunted 

children compared to those who managed to provide Minimum Dietary Diversity  (OR: 1.50, 

CI: 1.003, 1.560, p≤.023). the same appliers for MNPs , woman who failed to feed their 

children with Micronutrients Powder are 2 times at risk of having stunted children compared 

to woman who did (OR: 1.989, CI: 2.761, 6.135, p≤.001). 
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Table 5: Multiple logistic regression model for factors associated to stunting 

  OR 95% CI p-Value 

    

Household Hunger     

Severe hunger  1   

Moderate hunger  .450 [.276,.736] .001** 

Little or no hunger  

  

.448 [.178, 1.131] .0.085 

Wealth category     

Wealth category (3) 1   

Wealth category (1) 3.49 [2.079, 5.887] .000*** 

 Wealth category (2) 

 

2.35 [1.268, 4.378] ..007** 

Water source     

Protected  1   

Unprotected  

 

3.761 [2.761, 6.135] .000*** 

Water treatment     

Treated  1   

Not treated  

 

2.527 [1.596, 3.999] .000*** 

Toilette type     

Improved  1   

Not improved  

 

19.231 [10.231, 33.872] .000*** 

Stool disposal     

Safe disposal  1   

Unsafe disposal  

 

2.400 [1.504, 3.829] .000*** 

Minimum Dietary Diversity     

Yes  1   

No  

 

1.50 [1.003, 1.560] .023* 

Feeding with micronutrients 

powder  

   

Yes  1   

No  1.989 [1.244, 3.179] .004** 
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4.2. CONCLUSION   TO CHAPTER  FOUR  

Chapter  presented  findings,  into  differents  tables  and  their  interpretations. 
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CHAPTER FIVE: DISCUSSION, summary , conclusions and 

Recomandationnns  

5.1. INTRODUCTION 

This chapter discusses the study findings as related to available country context literature. A 

summary of the findings and conclusions are also presented. Finally, the chapter presents the 

recommendations formulated to researchers, policy makers, nursing community and other 

partners in health.  

5.2. CURRENT FEEDING PRACTICES 

The study informed that mothers (caregivers) who managed to provide animal sourced diet 

were less than 50% for all animal-sourced food. In another area, above half of the 

participants gave their kids cereals/tubers food groups. Our results might be suggesting that 

households has limited resources to purchase animal sourced food which seems to be 

unaffordable for many as this was suggested in the literature(Issaka et al., 2014). 

Additionally, the results showed that only 4.8% of the woman (caregivers) afforded to feed 

their kids with the minimum dietary diversity which mean that the variety of the diet is 

limited in many households which is in line with the findings from other studies from 

developing countries (Rocky et al., 2016).  

 In the context of fighting against malnutrition and stunting in particular , The government initiated a 

program providing  Micronutrients Nutrients Powder(MNPs) for the mothers who have under five 

years children,  however, only  68.3%  meaning that some woman does not give the supplements to 

their kids as a consequence of rumors surrounding the distribution MNPS (Issaka et al., 2014).  

5.3. FACTORS ASSOCIATED WITH STUNTING  

In this study 32.2 % of the children were stunted and this was a bit less to national figure on 

stunting prevalence reference). In this study, a number of factors were identified as 

independent determinants associated with stunting. starting with complementary feeding, 

results showed that the Minimum Dietary Diversity was associated with stunting and results 
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suggest that the  more the Minimum Dietary Diversity if offered, the less the prevalence of 

stunting and it is the same case for MNPs which is in line with literature that started that : 

Inappropriate feeding practice increases risk of under nutrition(Beyene, Worku and Wassie, 

2015, p1).  additional factors identified is  Household hunger where families whoexperience 

food insecurity are the ones to have undrnourshed kids and was found in others 

studies.severe hunger are more likely to have stunted children compared to those with 

moderate hunger and this suggest that stunting as a chronic malnutrition resulted from 

repetitive poor food intake due to household inability to provide adequate food as it was 

found in other studies(Psaki et al., 2012, p2-11). it is in the line with findings on wealth 

category, whereby participants from the lowest  wealth category are  have more stunted cases 

which actually might be reflecting their difficulties in accessing food. 

This study found as well that availability of drinking water, type of toilette and stools 

disposal were negatively associated with stunting among children which mean that the more 

the drinking is  cleaned, the more the toilettes are improved and the more stools are safely 

disposed the less the stunting prevalence. Such results  suggests that children who are in the 

mentioned situation are exposed t repetitive infections and  the literature suggest that repetitive 

infections interact with nutrition through the complex cascade of  diarrhea, malabsorption, loss of 

appetite, diversion of nutrients for the immune response, and urinary nitrogen loss, all of which lead 

to nutrient losses and further damage to defense mechanisms and  reduced dietary intake as it is 

explained in the literature (Katona and Katona-apte, 2008, p1). 
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5.5. SUMMARY OF FINDINGS KEYS  FINDINGS 

In this study, participants (mothers) were unemployed married woman with lower level of 

education and where from household which belongs to the lower wealth category and have 

limited access to the food as it was shown by the household hunger levels.  

The study revealed as well that many participants are still drinking untreated water from 

unprotected source. Some of the participants are still using unimproved shared toilettes and 

do not apply is a safe stools disposal.  

With regard to complementary feeding, results show that few participants were able to 

provide animal sourced food to their kids and this affect their ability to provide the minimum 

dietary diversity.  

Results on factors associated with stunting, the study informed that being in low wealth 

category affect the access to quality food and hence expose children to stunting. Furthermore, 

the study informed that the quality of toile, quality of drinking water , the way mothers 

dispose the stool of their children negatively affect the child linear growth and the association 

might be mediated by the repetitive infections.  lastly the study found that complementary 

feeding especially meeting the minimum dietary diversity and providing the MNPs  affect the 

child linear growth.  
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5.6. Conclusions  

 

From the results, it is concluded that stunting among children is a complex phenomenon 

resulting  from direct or indirect causes varying from poor access to food which lead to 

inadequate complementary feeding especially the inability of the families to providing  

dietary diversity. Other root causes are infection mediated whereby  repetitive infection from 

the poor quality of drinking water, adequate sanitation and poor hygiene lead to 

gastrointestinal infection which interfere with nutrients absorptions  or decrease immunity 

and expose to new infections and hence to low appetite and end up in malnutrition. 
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5.7. Recommendations  

From the results of this study the following recommendation are formulated to: 

Decision makers (Ministry of Health and partners) 

 

Stunting is still a matter of concerns, and a crosscutting issues. Therefore, it is recommended 

that the MoH should work with other partners (Ministry of Local Governments and district of 

Rutsiro) to improve socioeconomic status of the population as this would ease the access to 

food.  

Additionally, the ministry of health in partnership with ministry of infrastructure, and district 

of Rutsiro , should work hand in hand to improve water and sanitation infrastructure in 

Rutsiro district. 

The Ministry of health through the community health workers and nursing staff working 

close to community should benefit refresher course on stunting and help them in promoting 

water sanitation and hygiene in the population.  

 

1. MOH continue to delivery different message regarding malnutrition, complementary 

feeding through social media. 

 

2. Community health workers should emphasize on home visit, family with children under 

5years by assessing anthropometric measures, pregnancy women with continuous health 

education. 

 

3. Local authorities and community health workers to emphasize on  Akarima k igikoni, 

ibimina,  umugoroba w‟ababyeyi  by introducing topics  related to nutrition, hygiene,  

sanitation and complementary  feeding practices,  

 

4. Local authorities  to emphasize and distribute Girinka munyarwanda  to poor family  

and share milk from those without to help children  to gain some animal products 
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5. The ministry of agriculture and veterinary  should sensitize households in Rwanda on 

innovative and cost-effective agricultural and livelihood strategies, for example, Akarima 

kigikoni  to facilitate  easy access of vegetables and fruits which will in turn improve 

micronutrient intake and dietary diversity of the children.  

 

6. Local  Authorities should sensitize  the population to listen some emission like 

Urunana where there is educative message 

6.2.2 . Recommendations   for   research 

 The   following   suggestions   are made   for   the further research: 

1. A longitudinal   study on feeding practices  should be  conducted   throughout 1000 

days  to rule out effective  feeding practices , individual adaptation  and growth 

patterns 

 

2. A  Big study should  be in done in country  to determine  the  quantity and  quality  of 

dietary  intake  in  children with same  age ,similar  conditions  and  different  regions   to 

establish   the  adequacy  of  nutrients  intake of  the  diet. This will allow for comparison 

between actual   dietary   intake and common factors   associated   to stunting.  
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