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CHAPTER I 

INTRODUCTION 

 

1.1  Background 

Nutritional status can be defined as the physiological condition of an individual that 

results from the balance between nutrient requirements and intake and the ability of 

the body to use these nutrients. Under-nutrition is a condition in which the body 

does not have enough of the right kind of food to meet its energy, macronutrient 

(proteins, carbohydrates and fats) and micronutrient (vitamins and minerals) needs. 

Both under- and over-nutrition are forms of malnutrition. However, the term 

malnutrition is still widely used in the development literature and amongst the 

international development community to refer to under-nutrition and micronutrient 

deficiency(1). In order to avoid confusion the term under-nutrition and not 

malnutrition will therefore be used throughout this study. 

Under-nutrition is responsible for greater than a third of under-five child deaths in 

the world. The short and long term effects of under-nutrition, include delayed 

developmental milestones, an increased risk of infections and greater susceptibility 

to chronic disease as an adult(2).  

Child under-nutrition has effects which last a lifetime. The consequences can be 

both short term and long term. Malnourished children tend to be physically, 

emotionally and intellectually less productive and suffer more from chronic illnesses 

and disabilities compared to healthy children. Child under-nutrition is believed to be 
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a consequence of the complex interactions between socio-demographic, 

environmental, reproductive, institutional, cultural, political and regional factors(3).  

Under-nutrition among children is presumed to be a consequence of being poor in 

low income countries; this is usually reflected by low family income, poor housing, 

inadequate food intake, lack of safe drinking water and access to health care. It can 

be seen in many countries, the prevalence of stunting, which means low height for 

age, is more among the urban poor children compared to rural poor children(4). 

Under-nutrition plays an important role among children in low income countries as a 

factor contributing to morbidity and mortality; it can also negatively impact growth 

and is a risk factor for disease and death during their adult years. Roughly, half of all 

child deaths can be linked to under-nutrition. More than three quarters of the deaths 

related to malnutrition have been attributed to mild and moderate forms rather than 

severe malnutrition(5).  

Under-nutrition in early childhood can result in behavioural problems, deficient 

social skills and even a lower Intelligence Quotient. Under-nutrition can be 

associated with approximately 60% of mortality among children under 5 years in 

Sub-Saharan Africa(6). Since they are more prone to infectious diseases; mortality 

could be a result of diarrhoea or respiratory tract infections which are common 

among children. Also, those undernourished children who survive will have frequent 

bouts of illness, which will negatively impact their nutritional status converting their 

lives into a cycle of under-nutrition, frequent bouts of illness and decreased learning 

ability(7).  

Under-nutrition in Nepal 
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According to the National Demographic and Health Survey (NDHS 2011) of Nepal, 

proper nutrition is vital for the growth and development of children. Early childhood 

is important for optimal physical, mental and cognitive growth, health and 

development. Unfortunately, this period is often marked by protein-energy and 

micronutrient deficiencies that interfere with optimal growth(8). 

Mortality among children in Nepal has seen a decline in the last fifteen years and the 

expectation is that the ‘Millennium Development Goal (MDG) Four’ will be achieved 

before time(9). A good improvement is seen in the prevention of micro-nutrient 

deficiencies and childhood illnesses in the country, yet child under-nutrition is still a 

significant problem which is affecting physical and cognitive child development and 

is a challenge to sustainability to what has been achieved in saving child lives. 

Figures from the National Demographic and Health Survey (NDHS) 2006, NDHS 2001, 

Nepal Family Health Survey (NFHS) 1996 and the first national nutrition survey in 

1975 conducted in Nepal show no significant reduction in child under-nutrition in the 

last 35 years(10-13). During this period, many strategies, programs and policies to 

improve the nutritional status of children have been implemented with limited 

success. 

Data from the NDHS 2011shows, 41 percent of children under age 5 are stunted, and 

16 percent are severely stunted. Overall, 11 percent of children are wasted and 3 

percent are severely wasted. 29 percent of children under age 5 are underweight 

(low weight-for-age), and 8 percent are severely underweight(8).  
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1.2 Rationale 

Prevalence of Under 5 child under-nutrition in Mugu was reported to be the highest 

among districts in Nepal in the Annual Health Report of 2010. Prevalence was 

calculated only on the basis of weight for age(14). Weight for Age or underweight 

cannot give a clear picture of the prevalence of acute and chronic forms of 

malnutrition as this indicator cannot distinguish between stunted and wasted. 

A nutritional survey was carried out exclusively in Mugu by ACF International network 

in 2008 which included all three indices of wasting, stunting and underweight but no 

work was done on factors which could be associated with under-nutrition(15).  

The Annual Health Report of 2010 calculated the prevalence of under-nutrition only 

on the basis of Weight for Age and did not use the two indices of under-nutrition 

Weight for Height and Height for Age which are indicators of acute and chronic under-

nutrition respectively. Therefore, it does not present a complete profile of under-

nutrition trends in Mugu. The nutritional survey carried out by ACF International 

network did not study the factors which could be associated with under-nutrition. 

The data used for these studies are more than 4 years old and can be considered 

outdated. The rationale behind this study was to provide a complete and updated 

profile of under-nutrition among children aged 0-59 months in Mugu and to study 

factors which could be associated with under-nutrition. 

 

1.3 Research Questions 

1.3.1 What is the prevalence of under-nutrition among children aged 0-59 months in 

Mugu district? 
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1.3.2 What are the factors affecting the prevalence of under-nutrition among children 

aged 0-59 months in Mugu district? 

 

1.4 Specific Objectives 

1.4.1 To determine the prevalence of under-nutrition among children aged 0-59 

months in Mugu district. 

1.4.2 To determine the socio-demographics of under-nutrition among children aged 

0-59 months in Mugu district.            

1.4.3 To find the association between various factors and under-nutrition among 

children aged 0-59 months in Mugu District. 

 

 

1.5 Hypothesis 

1.5.1 Null Hypothesis 

There is no association between the factors being studied and under-nutrition among 

children aged 0-59 months in Mugu District. 

1.5.2 Alternate Hypothesis 

There is an association between the factors being studied and under-nutrition among 

children aged 0-59 months in Mugu District. 
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1.6 Conceptual Framework 

Independent Variables                                                              Dependent  

Variables   

Maternal Factors- 

1. Age Group 

2. Gestational Duration   

3. Child Birth Interval 

4.No.of ANC visits during Pregnancy 

5. Nutritional Status (BMI) 

6. Education Level of Mother 

7. Ethnicity/Caste 

8. Religion   

9. Food Security   

10. Residence              

 

                                                                         

Child Related Factors- 

 

 

 

 

 

Stunting- Height for Age 

Wasting- Weight for Height 

Underweight- Weight for Age 

1. Age Group 

2. Sex 

3. Size at Birth 

4. History of Acute Illness 

5. Immunization History 

6. Growth Monitoring Visits 

7. Colostrum Fed 

8. Exclusively Breast Fed                         

9. Dietary Diversity 
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1.7 Operational Definitions 

Age- Calculation of age in completed months from date of birth to current day 

Sex- It is a biological determination of a person to be male or female. 

Height/Length- The height in centimeters of the respondent without wearing the 

shoes from heel to vertex (highest point of the head).  

Weight – The weight in kilogram of the respondent without any heavy things which 

might change the weight significantly. 

Size at birth – Perception of the mother of the size of her child at birth (very small, 

small, average or larger). This is used as a substitute for birth weight in situations 

where this data is unavailable and was based upon recall by the mother. 

Mother’s gestational duration - Term birth: gestational age ≥ 37 completed weeks 

(259 days) and < 42 completed weeks (294 days). Preterm < 37 weeks and Post Term 

or Post Date ≥ 42 weeks. The data collected was based on recall by the mother. 

Birth interval in months- The number of months differing between the birth of the 

child and elder sibling (1st born, less than 24 months, 24-47 months and ≥ 48 

months). The data collected was based on recall by the mother. 

Mother’s nutritional status- It refers to weight in kilograms divided by height in 

meter square. It is a reliable indicator of adult nutritional status. Low (BMI<18.5), 
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Normal Range (BMI 18.5-22.9), Overweight- At Risk (BMI 23-24.9), Overweight- 

Moderately Obese (BMI 25-29.9), Overweight- Severely Obese  (BMI ≥ 30) as 

recommended by Hospital Authority of Hong Kong for Asian populations. 

Mother’s level of education – No education, Primary School (≤ Grade 5), Some 

Secondary School (≥ Grade 6), Graduated high school or more (≥ Grade10). 

Religion – A particular system of faith and worship. In this study we have 2 groups: 

Hindu and Buddhist. 

Ethnicity/Caste - It is social stratification of a community. For the purposes of this 

study Hill Brahmin, Thakuri and Chettri were combined to form the Higher or Forward 

caste groups and Dalit, Tamang and Raut were combined to form the Lower or 

Backward caste groups. 

Maternal Age- The age of the mother in completed years up to her last birthday. 

History of Acute Illness i) History of Diarrhoea- It refers to whether a child has 

suffered an episode of diarrhoea in the past 2 weeks. Diarrhoea is defined as the 

production of watery stools more than three times during a 24-h period.  

                                           ii) History of Fever - It refers to whether a child has 

suffered an episode of fever in the past 2 weeks. Fever is defined as a temperature 

of more than 38 degrees Celsius. 

Colostrum Fed- Whether the child fed the orange to yellow, thick and sticky 

secretions from the breast produced during the first few days after birth. 
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Number of Growth Monitoring Visits- The number of times the child has been 

taken to a health facility for growth monitoring (measurement of height and weight) 

over the last 2 months. (0, ≤2, >2). 

Immunization History- Whether the child been fully vaccinated according to the 

National Immunization Program Schedule of Nepal keeping in mind child’s age. 

BCG- Bacillus Calmette–Guérin Vaccine against Tuberculosis (Recommended 

administration at birth or on first contact. 1 dose.) 

OPV- Oral Polio Vaccine (At 6,10 and 14 weeks. 3 doses) 

DPT- Vaccine against Diptheria, Pertusis and Tetanus and Hep B- Vaccine against 

Hepatitis B (At 6,10 and 14 weeks. 3 doses) 

Number of ANC visits- Number of times the mother visited the Antenatal Care Clinic 

at a health care facility during pregnancy (1, 2, ≥3). The Nepal maternal health 

program recommends at least four ANC visits: at least one visit in the first trimester, 

at least one visit in the second trimester and at least two visits in third trimester. 

Exclusively Breast Fed- Whether the child was fed only his/her mother’s breast milk 

over the first 6 months of life. If the child was below the age of 6 months, current 

status of exclusive breastfeeding was recorded. 

Dietary Diversity- Defined as either the number of foods or the number of food 

groups consumed over the last 24 hour period. It was calculated based on the 

response to a series of questions adapted from the NDHS 2011 questionnaire. 

Food security- Defined as the availability and access (economic and physical) to 

food and its utilization and stability. For the purpose of this study a series of 
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questions adapted from the NDHS 2011 questionnaire is used which provided 

information on a households access to food over the past 1 year.  

Stunting- The height in centimeters-for-age in completed months index provides an 

indicator of linear growth retardation and cumulative growth deficits in children. 

Children whose height-for-age Z-score is below minus two standard deviations (-2 SD) 

from the median of the WHO reference population are considered short for their age 

(stunted), or chronically malnourished. Children who are below minus three standard 

deviations (-3 SD) are considered severely stunted. See appendix c for graphic 

representation and reference 

Wasting- The weight in kilograms-for-height in centimeters index measures body 

mass in relation to body height or length and describes current nutritional status. 

Children with Z-scores below minus two standard deviations (-2 SD) are considered 

thin (wasted) or acutely malnourished. Children with a weight-for-height index below 

minus three standard deviations (-3 SD) are considered severely wasted. See 

appendix c for graphic representation. 

Underweight- Weight in kilograms-for-age in completed months is a composite index 

of height-for-age and weight-for-height. It is an index which takes into account both 

acute and chronic malnutrition. Children whose weight-for-age is below minus two 

standard deviations (-2 SD) are classified as underweight. Children whose weight-for-

age is below minus three standard deviations (-3 SD) are considered severely 

underweight. See appendix c for graphic representation. 
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CHAPTER II 

LITERATURE REVIEW 

 

2.1 Introduction 

This literature review section aims to explore and find relevant details from 

previously published peer-reviewed studies to address the workings of this proposed 

study. Among subjects that will be explored are the working definitions and diagnosis 

of under-nutrition as well as the relationship between various independent factors 

and under-nutrition amongst the study population.  

  

2.2 Diagnosing Under-nutrition 

Anthropometric Data on the nutritional status of children was collected by measuring 

the height and weight of all children under the age of 5 in the selected households 

in the district. This data was used to calculate three indices: weight-for-age, height-

for-age, and weight-for-height. 

These three indices are expressed in standard deviation units from the Multicenter 

Growth Reference Study median. The nutritional status of a child is best reflected by 

anthropometry. New growth standards published by the World Health Organization 

(WHO) in 2006 will be used to calculate the nutritional status of a child. The new 

standards were established from data collected in the WHO Multicenter Growth 

Reference Study (WHO, 2006)(8). 

The WHO Multicentre Growth Reference Study (MGRS) was undertaken between 1997 

and 2003 to generate new growth curves for assessing the growth and development 
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of infants and young children around the world. The MGRS collected primary growth 

data and related information from approximately 8500 children from widely different 

ethnic backgrounds and cultural settings (Brazil, Ghana, India, Norway, Oman and the 

USA). The new growth curves are expected to provide a single international standard 

that represents the best description of physiological growth for all children from birth 

to five years of age and to establish the breastfed infant as the normative model for 

growth and development(16).  

The height-for-age index provides an indicator of linear growth retardation and 

cumulative growth deficits in children. Children whose height-for-age Z-score is 

below minus two standard deviations (-2 SD) from the median of the WHO reference 

population are considered short for their age (stunted), or chronically malnourished. 

Children who are below minus three standard deviations (-3 SD) are considered 

severely stunted. Stunting reflects inadequate nutritional status over an extended 

period of time. Height-for-age, shows the long-term effects of malnutrition in a 

population and is not sensitive to recent, short-term changes in dietary intake(8). 

The weight-for-height index measures body mass in relation to body height or length 

and describes current nutritional status. Children with Z-scores below minus two 

standard deviations (-2 SD) are considered thin (wasted) or acutely malnourished. 

Wasting represents inadequate nutritional status just prior to the survey and this 

could be because of reduced intake of food or a recent illness causing weight loss 

and the onset of malnutrition. Children with a weight-for-height index below minus 

three standard deviations (-3 SD) are considered severely wasted(8). 

Weight-for-age is a composite index of height-for-age and weight-for-height. It is an 

indicator which takes into account both acute and chronic malnutrition. Children 
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whose weight-for-age is below minus two standard deviations (-2 SD) are classified as 

underweight. Children whose weight-for-age is below minus three standard deviations 

(-3 SD) are considered severely underweight(8). 

   

2.3 Factors Affecting Under-nutrition 

Height-for-age  

Nationally, 41 percent of children under age 5 are stunted, and 16 percent are 

severely stunted. The relationship between stunting and age is seen to be highest 

among children aged 36-47 months (53 percent) and lowest among children aged 9-

11 months (14 percent). A similar pattern can be seen in severe stunting, the greatest 

number of cases of severe stunting seen in children aged 36-47 months (23 percent) 

and the lowest in children age 6-11 months (4 percent)(8).  

Stunting is slightly lower among female children (40 percent) than in male children 

(41 percent).  

Birth interval in months and the percentage of stunted children shows a positive 

correlation. Stunting is highest among children born within 24 to 47 months of a 

previous birth than among first births and births 48 or more months post a previous 

birth. More than half of children whose size at birth was very small or small are 

stunted.  

The nutritional status of mothers using BMI is associated with the level of stunting in 

their children. Thin mothers (BMI < 18.5) have children with the highest levels of 
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stunting (47 percent), while overweight/obese mothers (BMI ≥25) have children with 

the lowest levels (27 percent)(8). 

Children in urban areas (27 percent) are less likely to be stunted compared to rural 

areas (42 percent), and severe stunting (17 percent in rural areas and 6 percent in 

urban areas) also shows the same distribution.  

Ecologically, prevalence of stunting is highest among children living in the mountain 

zone (53 percent). When we compare the Development regions the highest 

prevalence is seen in the Mid-western region (50 percent). Three-fifths (60 percent) of 

children living in the Western mountain sub-regions are stunted, as compared to 

one-third of the children living in the Eastern terai (plains), Far-western terai sub-

regions and Central hills (31-32 percent each).  

Stunting prevalence and the education levels of mothers show an inverse relation, 

which ranges from a low of 26 percent among children whose mothers with a School 

Leaving Certificate (SLC) or higher levels of education to a high of 48 percent among 

those whose mothers with no education.  

When comparing household wealth and stunting levels an inverse relationship is 

seen. Children living in the poorest households are more than twice as likely to be 

stunted (56 percent) as children living in the wealthiest households (26 percent). 

Children living in households with food security (33 percent) are less likely to be 

stunted than children in households with mild food insecurity (41 percent), moderate 

food insecurity (46 percent), and severe food insecurity (49 percent)(8). 

Weight-for-height  
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Overall, 11 percent of children are wasted and 3 percent are severely wasted. 

Analysis by age group shows that wasting is highest (25 percent) in children age 9-11 

months and lowest (7 percent) in children age 36-47 months.  

Male children are more likely to be wasted (12 percent) than female children (10 

percent).  

Wasting is not strongly correlated with the length of the preceding birth interval. 

However, the data show a substantial correlation between wasting and birth weight. 

Babies who were very small at birth are more likely to be wasted (15 percent) than 

those whose weight at birth was average or large (10 percent).  

Children born to mothers who are thin (BMI < 18.5) are 2.5 times more likely to be 

wasted than those born to mothers who are overweight/obese (BMI ≥25).  

Children residing in urban areas are less likely to be wasted (8 percent) than children 

in rural areas (11 percent).  

Wasting in children does not vary markedly by ecological zone or development 

region. However, wasting levels across sub-regions are substantial, ranging from a low 

of 8 percent among children in the Eastern and Central mountain, Western and Mid-

western hill, and Far-western terai sub-regions to a high of 15 percent among 

children in the Central hill and Western terai sub-regions. 

A mother’s level of education generally has an inverse relationship with wasting 

levels, ranging from 6-10 percent of children of mothers with at least some 
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secondary education to 13 percent of children of mothers with no education. A 

similar relationship is observed between household wealth and wasting levels(8). 

Weight-for-age  

29 percent of children under age 5 are underweight (low weight-for-age), and 8 

percent are severely underweight. The proportion of underweight children is highest 

(37 percent) among those age 18-23 months and lowest (18 percent) among those 

under 6 months.  

Male children are slightly more likely to be underweight (30 percent) than female 

children (28 percent).  

The data show a strong correlation between underweight children and birth weight. 

Babies perceived by mothers as very small and small at birth are much more likely 

to also be underweight later in life (43 percent and 45 percent, respectively) than 

those perceived as average or large at birth (25 percent).  

Children born to mothers who are thin (BMI < 18.5) are three times more likely to be 

underweight (40 percent) than children born to mothers who are overweight/obese 

(13 percent).  

Rural children are more likely to be underweight (30 percent) than urban children (17 

percent).  

Children living in the mountain zone are more likely to be underweight (36 percent) 

than those in the terai (30 percent) and hill zone (27 percent). The Mid-western 

region has the highest percentage of underweight children (37 percent), while the 
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Western region has the lowest (23 percent). Among the sub-regions, the highest 

percentage of underweight children is found in the Western mountain sub-region (42 

percent), and the lowest percentage is found in the Western hill sub-region (17 

percent).  

As with wasting and stunting, mother’s education is associated with underweight, 

with the percentage of children who are underweight being lowest among children of 

mothers with an SLC and higher (13 percent) and highest among children of mothers 

with no education (38 percent).  

A similar inverse relationship is observed between household wealth and the 

percentage of underweight children: children in the poorest households are four 

times as likely to be underweight (40 percent) as children in the wealthiest 

households (10 percent)(8). 

In various other articles the association of under-nutrition to various factors was as 

follows: 

Important factors  associated with  child under-nutrition were mother's literacy 

(unadjusted odds ratio, OR = 2.580; 95% confidence interval, CI = 1.134-5.867 and 

adjusted odds ratio, OR = 3.814; 95% CI = 1.124-12.943), birth weight (OR = 3.143; 

95% CI = 1.2-8.232 and adjusted OR = 2.404; 95% CI = 0.870-6.644) and 

socioeconomic status (OR = 2.549; 95% CI = 1.382-4.701 and adjusted OR = 1.808; 

95% CI = 0.852-3.838)(17). 
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The results show that the child nutritional status is determined by a many factors 

that are genetic, social-cultural and economic, the significant factors are birth status, 

birth weight, diarrhoeal status, duration of breastfeeding, and residence(18). 

Alcohol consumption by mother and a poor access to food are important factors in 

child under-nutrition. Education and income were not significant variables(19). 

Mugu district has a very high incidence and prevalence of under-nutrition. Associated 

factors were poor access to food, bad hygienic practices and poor environment. 

Reduced level of child care by mother because of an increased work load and little 

knowledge of good practice of feeding(20). 

This study concluded that low birth weight is one of the important risk factors for the 

prevalence of underweight and severe malnutrition and that the lack of education 

among mothers is also a risk factor for the prevalence of severe malnutrition in the 

urban children in Ghana(21). 

An association between Exclusive breastfeeding and wasting is seen in a study 

conducted in Nairobi, Kenya which found that bottle fed babies and children 

discontinuing breastfeeding were more likely to be wasted; Odds ratio of 1.6(22). The 

association is also seen in a case control study conducted in Bangladesh which found 

wasting more prevalent among children who had stopped exclusive breastfeeding 

before 4 months of age(23). 

A positive association between acute episode of fever or diarrhoea and wasting 

among children is seen in a study conducted among Malawian children aged 6-18 
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months which found greater duration of fever or diarrhoea resulted in greater levels 

of wasting(24).  

The protective influence of Growth Monitoring Visits against stunting and under-

nutrition as a whole is seen in a study which evaluated 16 projects which involved 

Growth Monitoring and Growth Monitoring Promotion impact over the past 3 

decades. The study reports a significant reduction in rates of stunting(25). 

Dietary Diversity 

All people need a variety of foods to meet requirements for essential nutrients, and 

the value of a diverse diet has long been recognized.  In the context of many 

developing countries, monotonous diets based on a very small number of foods 

contribute to micronutrient malnutrition, particularly in rural areas.  In these 

contexts, a large proportion of calories may come from starchy staples, with 

relatively low energy density and very few micronutrients.  For vulnerable young 

children the problem is particularly critical, because young children need energy- 

and nutrient-dense foods to grow and develop.  Beyond meeting needs for essential 

nutrients, diverse diets are increasingly recognized as playing a role in the prevention 

of some chronic diseases. For all these reasons, dietary diversity is recommended as 

an objective to be included in each country’s food-based dietary guidelines 

(WHO/FAO, 1998).  Dietary diversity is also advocated in the recently updated 

guidance for complementary feeding of infants and young children (PAHO/WHO, 

2003).  However, while there is consensus among nutritionists that dietary diversity is 

good, there are a large number of unanswered questions about the definition and 
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measurement of diversity, and about the relationships among diversity, nutrient 

adequacy, and outcomes such as child nutritional status(26). 

The Nepal Thematic Report on Food Security and Nutrition 2013 shows children with 

a Dietary Diversity score of less than 4 had a slightly higher prevalence of wasting 

(21.5%) and a significantly higher prevalence of stunting (76.2%) and underweight 

(55.7%). The paper states that there is a significant association between Dietary 

Diversity Score and stunting and underweight among children(27). 

In addition to reflecting the quality of the diet, dietary diversity has also been linked 

with food security, and particularly with household-level access to calories. In 

models controlling for a variety of biological and household socioeconomic factors, 

the association between dietary diversity and Height for Age Z Scores remains 

significant in six countries(26). 

Food Security 

Food security is crucial to the achievement of adequate child nutrition. Food security 

exists in a nation or a household when all people, at all times, have access to 

sufficient, safe and nutritious food to meet their food preferences for an active and 

healthy life. Food production per se does not enhance food security. Families must 

also be able to access the food, either through their own food production or their 

ability to purchase it, to get support from safety-net programmes or to get food from 

other households. Households are said to be vulnerable in the presence of factors 

that place them at risk of becoming food insecure or undernourished. Most 

undernourished children live in vulnerable households that become food insecure. 
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The rapid escalation of world food prices has transformed food insecurity from a 

difficult development problem into a crisis.(1)   

Figure 1  Nutritional Status of Children by Age: Nepal (NDHS 2011) 

 

 

Figure 2  Prevalence of Under-nutrition in 2001, 2006 and 2011: Nepal 
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                                          NDHS: 2001, 2006 and 2011 

 

Table 1  Percentage of malnourished children by background characteristics 
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2.4 Stunting and Educational Outcomes 

Due to the high prevalence of stunting among children in Nepal as reported by the 

NDHS 2011 a part of this literature review section deals with stunting and the effect it 

has on educational outcomes. The 2008 Lancet series on Maternal and Child Under-

nutrition found that stunting in the first two years of life was associated with lower 

levels of school attainment and reduced economic productivity in adult life. Stunting 

between 12 and 36 months was associated with poor cognitive performance and/or 

lower grades in school. Overall, the study concluded that poor fetal growth or 

stunting in the first 2 years of life was linked to shorter adult height, lower attained 

schooling and reduced adult income(28). 

Controlling for socio-economic covariates, prospective cohort studies consistently 

show significant associations between stunting by age 2 or 3 years and later cognitive 

deficits, school achievement, and dropout. The presence of cognitive and 

educational deficits in stunted children is a consistent and robust finding, although 
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the size of the deficit varies across studies. Long term cognitive deficits as assessed 

by Development Quotient or Intelligence Quotient scores of Jamaican children aged 

9 - 24 months to 17 - 18 years associated with stunting is displayed in Figure 3. The 

red line shows the benefits of a home-visiting program providing early childhood 

stimulation to stunted children. Early childhood stimulation has been shown to 

reduce the negative impact of stunting on cognitive outcomes, with lasting 

effects(29). 

Early childhood stimulation techniques can be applied at home and school. Some of 

them are using expressive facial gestures when talking, encouraging sign language and 

mimicking actions, reading bedtime stories, helping the child mingle with other 

children and making sure the child takes part in physical activity which includes 

sports and games. Other suggestions were to get children to read, ask questions, 

clarify meanings by putting things in their own words and consider alternative 

explanations and solutions(30). 
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Figure 3  Long-term deficits associated with stunting. 

  



 

 

CHAPTER III 

RESEARCH METHODOLOGY 

3.1 Study Design 

The study was a cross-sectional study conducted over a period of 2 months (July – 

August 2014) 

 
3.2 Study area  

Mugu District, lies in the Mid Western Development Region, a part of Karnali Zone, is 

one of the seventy-five districts of Nepal. The district, with Gamgadhi as its district 

headquarters, covers an area of 3,535 km² and has a population (2012) of 55,286. 

Mugu is known for being both the most remote district in Nepal, as well as the least 

developed(31). 

The Mid Western Region is remote and developmentally challenged. Some 46.5 % of 

people in the Mid Western Region live below the poverty line. Mugu District 

comprises 24 Village Development Committees (VDCs), and a single electoral 

constituency, with its District Headquarters (DHQ) in the town of Gamgadhi in Shree 

Nagar VDC(31).  

The lack of physical infrastructure presents a major challenge to accessibility and 

service delivery; the only transportation options are limited and unreliable flights 

which are beyond the means of most people. Talcha airport is located 5km from 

Gamgadhi. However, a road to the airport from DHQ and Karnali Highway that 

connects Nagma and Sinja VDCs with Gamgadi is still under construction. Within the 

district, narrow mule trails that are difficult to use during the monsoon season raise 

the cost of transporting food and other goods to up to four times above normal 
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levels. Of the 21 suspension bridges in the district, only 11 are in good condition and 

the rest are either in poor condition or not in use. Bridges that were destroyed during 

the conflict have not been reconstructed and make travel within the district 

difficult(31).  

 

 
Figure 4  Map of Mugu District 

 
 
3.3 Study Population 

Children aged 0-59 months residing in wards with at least 80 households in the 2 

selected VDCs of Mugu district. 
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3.4 Sampling Technique 

Multistage sampling method was used to select subjects of this study. In the first 

stage, out of 24 VDCs in the district, 2 VDCs were selected purposively according to 

highest population density (as reported by the National Population and Housing 

Census 2011) and easiest geographical access. In the second stage, out of 9 wards in 

each of the selected VDCs, wards with a minimum of 80 households (as reported by 

the National Population and Housing Census 2011) were selected purposively. VDC 1 

(Shreenagar) had 3 wards and VDC 2 (Karkibada) had 5 wards with a minimum of 80 

households. In the third stage, among the 8 selected wards (3 in VDC 1 and 5 in VDC 

2), 2 wards were chosen from each selected VDC based on a stratified sampling 

method. Therefore, 2 wards each belonging to VDC 1 and 2 were sampled bringing 

the total number of sampled wards to 4. 

In the fourth and final stage, random households with children aged 0-59 months 

were selected from each of the wards based on lists maintained by FCHV (Female 

and Child Health Volunteers) responsible for the ward selected. This random 

selection was achieved by a lottery method of simple random sampling without 

replacement in order not to select the same household twice. Each household in a 

ward was assigned a number which was recorded on a piece of paper. All the pieces 

were placed in a box. The chits that were drawn represented the households that 

would participate in the study. In case households had more than one child aged 0-

59 months, all of them were selected and the drawing of chits was concluded when 

the number of selected children in the ward reached 61 or 62. Mothers from the 

selected households were pre-informed to gather with their children aged 0-59 

months at an important landmark in the ward (school or temple) which was 
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convenient for anthropometric measurement and interviewing on the day of the 

survey. 

 
Figure 5  Sampling Flow Chart 

Mugu District – 24 VDCs 

Purposive Sampling of VDCs 

VDC 1 VDC 2 

Purposive Sampling of Wards with              ≥ 80 Households                    

1.4* 1.5 1.9 2.1 2.2 2.4 2.5 2.7 

Stratified Random Sampling of                                     Selected Wards 

1.4 1.5 2.5 2.7 

Simple Random Sampling                      of                         Participants 

 

61** 62 61 62 

 
VDC 1- Shreenagar, VDC 2 – Karkibada  *1.4 – Ward Number 4 belonging to VDC 1 
**61 – Number of children selected from each ward 
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3.5  Inclusion & Exclusion criteria 

3.5.1 Inclusion Criteria 

Children aged 0-59 months. 

Children resident in the selected VDCs with wards having ≥ 80 households in Mugu 

District. 

 

3.5.2 Exclusion Criteria 

Physical or mental disability interfering with nutrition. 

Twins or Triplets 

Respondents that provided incomplete data for analysis. 

 

 
3.6  Sample and Sample size 

The association between the Under 5 child under-nutrition and various factors was 

determined by using the formula for sample size calculation of population in a cross-

sectional study in a condition of known prevalence. For the purposes of this study 

the prevalence of under-nutrition was taken at 22.5% as reported by DoHS 

(Department of Health Services), Annual Report 2066/67 (2009/2010).(32)  

The formula was chosen based on Suresh, K. P., & Chandrashekara, S. (2012)(32) and 

is explained in detail as put down below:  

 

 

N= Sample size  
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P= Prevalence 

Zα/2= normal deviate for two-tailed alternative hypothesis at a level of significance 

D = design effect reflects the sampling design used in the survey type of study. This 

is 1 for simple random sampling and higher than 1 for other methods. I used a design 

effect value of 1.5. 

E ²= the margin of error 

N= (1.96)² × 0.225 × (1-0.225) × 1.5 / (0.07)² 

Sample Size = 205 

Giving a 20% non-response rate and non-completion rate, allowance was made to 

add to the sampling figures.  

An increase of 20% was calculated to a final sample size of 246.  

 
 
3.7 Research Instrument 

Anthropometric Measurements 
The weight of children aged 0-59 months and their mothers was measured using 

Seca weighing scales with digital screens designed and manufactured under the 

authority of the United Nations Children’s Fund (UNICEF). The scale measured weight 

to a 0.1 kg precision. Calibration of the weighing scale was done at the beginning of 

each day of the survey using a standard weight of 1 kg. After ensuring that the 

weighing scale was placed on a flat, hard and even surface we asked the participants 

to remove their shoes, any heavy items of clothing and accessories like watches and 

ornaments. The participant was then asked to step on the scales and stand still with 
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feet slightly apart and weight was recorded. In case the child was unable to stand on 

the scale, the mother was asked to step onto the scale, after recording the mother’s 

weight the scale was tared by covering the solar panel for a second and when the 

screen displayed the digits 0.0 and the figure of a mother and baby the child was 

handed to the mother. When the child’s weight was displayed on the screen it was 

recorded. 
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Figure 6  Measuring Weight 

                                                    

                     
 

Height/length of the participants was measured using measuring boards specially 

produced by Shorr Productions for use in survey settings. The portable measuring 

board was lightweight and compact with a footboard for accurate measurement. It 
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had a measurement range of 0-190 cm and could measure to a 0.1 cm precision. It 

could be used vertically as a stadiometer to measure height for children and adults, 

or horizontally, to measure recumbent length for infants. For height measurement 

the board was mounted at a right angle between a level floor and against a straight, 

vertical surface such as a wall or pillar and for length measurement it was placed on 

a flat, stable surface. Height/length was measured immediately after weighing the 

participants after ensuring that the shoes, braids and hair ornaments which could 

interfere with measurement were removed. Children under age 2 or less than 85 cm 

were measured lying down on the board (recumbent length), and standing height 

was measured for all other participants. If a child less than 2 years old could not lie 

down for measurement of length, standing height was measured and 0.7 cm added 

to convert it to length. If a child aged 2 years or older could not stand, recumbent 

length was measured and 0.7 cm subtracted to convert it to height. 

 

Figure 7  Measuring Height/Length 
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While measuring length the child was laid straight, on his back, with his head against 

the fixed headboard, legs straight, toes pointing upward, looking straight ahead and 

without arching his spine. While measuring height the participant was made to stand 

on the baseboard feet slightly apart with back of the head, shoulder blades, buttocks, 

calves, and heels all touching the vertical board and looking straight ahead. 

Questionnaire 

An interviewer administered structured questionnaire based on the NDHS 2011 

questionnaire (see appendix a) was developed and the official Nepalese version (see 

appendix b)  of the questionnaire was used in the field(8). The first section of the 

questionnaire was for purposes of identification and recorded the household address 

(VDC and Ward and Household Number), names of the Respondent and the 

Household Head. The date of interview was also recorded in this section and the 

participant was assigned a serial number. The following section dealt with informed 

consent explaining the purpose of the survey, identity of the interviewer, 

confidentiality of the information collected and voluntary participation. In the next 
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section anthropometric measurements of children and their mothers was recorded. 

Questions 1 to 6 dealt with Religion, Caste, Maternal Educational, Maternal Age, 

Child’s Age and Child’s Sex. Questions 7 to 12 required information regarding Child 

Size at Birth, Birth weight, Gestational Duration, Birth Interval and whether child was 

Exclusively Breastfed and fed Colostrum. Questions 13 to 17 dealt with child’s 

History of Acute Illness (Fever and Diarrhoea), Immunization Status (see operational 

definitions for categories used) and Growth Monitoring Visits and ANC visits by mother 

during pregnancy (see operational definitions for categories used). 

Question 18 was regarding the diet of the child on the day preceding the interview. 

Based on recall the mother had to respond with a yes or no as the interviewer listed 

out 21 various food item groups and liquids which could have been consumed by 

the child. The mother also had to recall how many times the child had eaten or 

drunk over the day. Dietary Diversity was scored by giving a point for each of the 

major nutritionally important types of food the child may have eaten. A point was 

given if the child had eaten 1 or more of the food items and 0 if the child had not 

eaten any of the food items listed in the categories numbered 1-7. It is important to 

note that even if a child had eaten more than 1 of the food items listed in a 

category only 1 point was given.  

1. Starchy staples – two items combined: Foods made from grain and Foods made 

from roots or tubers 

2. Food made from legumes 

3. Dairy – two items combined: Milk other than breast-milk and Cheese or yogurt  

4. Meat, poultry, fish or eggs  

5. Vitamin A-rich fruits and vegetables – three items combined: Pumpkin, red or 
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yellow yams or squash, carrots, or red sweet potatoes, Green leafy vegetables and 

Mango, papaya, or other local vitamin A rich fruits 

6. Other fruits and vegetables, or fruit juice – two items combined 

7. Foods made with oil, fat or butter 

The maximum possible score was 7; a score of 0-2 was Low, 2-4 was Middle and 5-7 

was High Dietary Diversity Score. 

Questions 19-20 were regarding Food Security of a household. Question 19 dealt with 

limitation in variety of foods consumed and question 20 addressed lack of food to 

eat in the household over the past 12 months. To both Questions 19 and 20 a 

response of never was given a score of 1, rarely a score of 2, sometimes a score of 3 

and often a score of 4. Households could be given a minimum score of 2, indicating 

high levels of food security, to a maximum score of 8, indicating high levels of food 

insecurity. It is important to note the reverse coding; the higher the Food Security 

Score of a household the greater the food insecurity. A score of 2-3 was High, 4-6 

was Middle and 7-8 was Low Food Security Group for households. 

 
3.8 Data Analysis 

The data was analyzed using the Statistical Package for the Social Sciences, version 

17.0 (SPSS Inc., Chicago, IL, USA).  

Descriptive statistics were calculated in terms of frequency and percentage as both 

the independent and dependent variables were categorical. 

The prevalence of stunting, wasting and underweight in the sample population was 

described in terms of frequency and percentage as displayed in Table 2. These three 
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indices were expressed in standard deviation units from the Multicenter Growth 

Reference Study median of the WHO reference population. 

 

 

 

Table 2 Dummy Frequency and Percentage of Dependent Variables 

 Z Score ≥ -2 S.D. 

Frequency/Percentage 

Z score < -2 S.D. 

Frequency/Percentage 

Z score < -3 S.D. 

Frequency/Percentage 

Stunting 

(ht/age) 

Normal Stunted Severely Stunted 

Wasting 

(wt/ht) 

Normal Wasted Severely Wasted 

Underwt 

(wt/age) 

Normal Underweight Severely Underwt 

 

The significance of association between each independent variable and dependent 

variable was tested using Chi Squared test or Fishers Exact test as displayed in Table 

3.  

 

Table 3 Dummy Bi-variate Analysis Table 

Ind. Variable 

Stunting 

Frequency 

Percentage 

2  

P 

value 

Wasting 

Frequency 

Percentage 

2  

P value 

Underweight 

Frequency 

Percentage 

2  

P value 

Maternal 

Factors 

      

Child Related 

Factors 
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Bi-variate logistic regression analysis was conducted to examine the relationships 

between various independent variables and the three dependent variables 

separately. The dependent variables were converted into dichotomous variables by 

merging the < -2SD and < -3SD columns into one, as such combining them, resulting 

in two columns which were Z Score ≥ -2SD (Normal) and Z Score < -2SD 

(Undernourished). This gave the unadjusted Odds ratio with a 95% Confidence 

Interval and the statistical significance of the association (p value). 

Finally, Multivariable logistic regression analysis was conducted in one model 

including all the relevant independent variables together. Results were considered 

statistically significant at a 5% (P < 0.05) significance level. Those independent 

variables in the Bi-variate analysis which showed a p value of p ≤ 0.2 were included 

in the Multivariable analysis. This gave an adjusted Odds ratio with a 95% Confidence 

Interval along and the statistical significance of the association (p value). Three 

multivariable logistic regression models were constructed using the dependent 

variables;  

Model 1. Dependent Variable- Stunting 

Model 2. Dependent Variable- Wasting 

Model 3. Dependent Variable- Underweight 

The logistic model was specified as:  

Log (P/1-P) = A + B1X1 + B2X2 +…….+ BNXN  ,where X1-N  are the various independent 

variables included in the model as shown in the conceptual framework. 
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3.9 Ethical Consideration 

Approval from National Health Research Council, Ethical Review Board   (Registration 

Number 107/2014, 1 July 2014) and permission from the District Public Health Officer 

in Mugu was obtained in order to conduct the study (see appendix d and e). 

The thesis proposal and measurement tools were reviewed and approved by Nepal 

Health Research Council (NHRC), Ministry of Health and Population (MoHP). The 

objective and the purpose of the study were explained to the respondents before 

administering the questionnaire and taking anthropometric measurements. Informed 

written consent was taken from all the participants in the study. The data was 

presented in aggregated tables so there is no way to link any specific participant with 

the result. All the questionnaires were coded by the principal researcher making it 

impossible to relate the questionnaire’s participant code with the name of the 

participant in questionnaire as the list relating participant’s name with the code was 

only available to the principal researcher, this will be destroyed after the completion 

of the research. No one was forced to participate in this study; the participation was 

voluntary. The data collected will be used for the purpose of research work only for 

the partial fulfilment of MPH degree. A copy of the thesis will be submitted to the 

relevant department of Ministry of Health and Population (MoHP), Nepal; highlighting 

the key finding and recommendations for policy purposes. 

 

3.10  Limitations 

Since the study is conducted in only 1 district and furthermore included only 2 VDCs 

it is not representative of the national population. 
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Many factors which have been shown to be related indirectly to under-nutrition 

among children like access to clean drinking water, proper toilet facilities could not 

be studied because of the limitation in time and resources. 

Factors such as access to household income or wealth, health care and dietary 

practices could only be measured by proxy indicators such as Number of antenatal 

care visits, growth monitoring visits, dietary diversity and food security score which 

may not provide a clear picture. 

We did not taking into account the signs of marasmus and kwashiorkor which could 

tell us more about the child’s nutritional status. 

Birth weight could not be used as a factor because a lot of women did not have a 

birth certificate for their child. 

Many of the factors being studied like child size at birth, gestational duration, 

number of ANC visits during pregnancy and birth interval were dependant on the 

mothers recall and therefore subject to bias. 

Inclusion of more than 1 child from a household significantly increased cluster effect 

in the study. 

Recall bias, sampling bias, measurement bias and selection bias is common in these 

types of studies.  
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CHAPTER IV 

RESULTS 

This chapter presents the findings from the statistical analysis of the data collected 

during the survey. 

4.1 Descriptive Analysis 

This section includes descriptive statistics in terms of frequency and percentage of 

the various independent variables under the headings Maternal factors and Child 

related factors. Socio-demographic characteristics of the respondents as well as the 

other independent variables being studied are included.  

The prevalence of stunting, wasting and underweight in the studied population is 

also described in terms of frequency and percentage. These three indices are 

expressed in standard deviation units from the Multicenter Growth Reference Study 

median of the WHO reference population. 

As shown in Table 4, the participants of the study were from the two selected VDCs 

in Mugu. Each VDC contributed half (50%) of the total number of participants 

(n=246). The majority of the participants, 98.8%, were Hindu by religion. By 

combining the ‘so called’ higher caste/ethnic groups together and the remaining 

ethnicities in another group we see that most of the participants, 72.8%, belonged to 

the higher ethnic groups. 

 

Most of the mothers participating in the study, 73.2%, belonged to the age group of 

20-29 years. A large proportion, 55.3%, of mothers belonged to the age group 20-29 
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years at the birth of their child while a significant proportion, 34.6%, were below 20 

years. A majority of the mothers, 71.1%, had BMI within the normal range and 10.1% 

were overweight.  

 
 

 

 

Table 4 Descriptive Analysis – Maternal Factors 1 

Independent Variable Frequency Percentage Cumulative 
Percentage 

Residence: VDC/Ward  

Karkibada/5 62 25.2 25.2 

Karkibada/7 61 24.8 50.0 
Shreenagar/4 61 24.8 74.8 

Shreenagar/5 62 25.2 100.0 
Religion 

Hindu 243 98.8 98.8 

Buddhist 3 1.2 100.0 
Ethnicity 

0 67 27.2 27.2 

1 179 72.8 100.0 
Ethnicity 0= Dalit, Tamang and Raut. 1= Chettri, Thakuri and Hill 
Brahmin. 

Maternal Age Group in Years* 

<20 years 18 7.3 7.3 

20-29 years 180 73.2 80.5 

30-34 years 27 11.0 91.5 

≥35 years 20 8.1 99.6 

Missing 1 0.4 100.0 

Maternal Age Group at Birth 

<20 years 85 34.6 34.6 

20-29 years 136 55.3 89.9 

30-34 years 14 5.7 95.6 

≥35 years 10 4.1 99.7 

Missing** 1 0.4 100.0 

Maternal BMI 
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Moderately Obese  8 3.3 3.3 

Overweight- At Risk  19 7.7 11.0 

Normal Range  175 71.1 82.1 

Low  43 17.5 99.6 

Missing 1 0.4 100.0 

Moderately Obese (BMI 25-29.9)  Overweight- At Risk (BMI 23-24.9)  
Normal Range (BMI 18.5-22.9)  Low (BMI<18.5) 

* Maternal Age group is divided along the same lines as the NDHS 2011 
** In the study one of the participants did not have a mother and interview was 
administered to a caretaker. Therefore, the missing data regarding certain Maternal 
Factors. 
 

Table 5 shows that a majority of the mothers, 61%, were uneducated although, 

26.1% of them had completed high school or more. In the study, 38.2% of the 

children were first born, while 37% had a 24-47 months age difference compared to 

their elder sibling. Among the participants, 65.7% had a Food Security score of 4 or 

less. A majority of the mothers, 85.8%, reported term delivery of their child when 

asked about the gestational age of their child at birth. A majority of mothers, 82.1%, 

reported they had made 3 or more Antenatal Care visits during pregnancy but 11% 

said they had not visited a health facility at all. 

Table 6 shows 51.6% of the children selected were male and 48.4% female. A large 

proportion of the children selected, 43.9%, fell between the ages of 36 - 59 months, 

whereas a minority of children, 4.5%, fell between the ages of 0-8 months. Most 

mothers, 66.7%, perceived their child’s size at birth to be average while a minority, 

1.6%, perceived their child to be very large at birth. A majority of the children, 89.8%, 

were exclusively breastfed during the first 6 months of life. A majority of the children, 

95.1%, were fed colostrum. Only 26.4% of the children in the study suffered from 

diarrhoea in the past 2 weeks and 31.7% of the children experienced fever in the 
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past 2 weeks as reported by their mothers. In the study, 75.6% of mothers had not 

taken their child to a health facility for growth monitoring/ anthropometric 

measurement in the past 2 months. 
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Table 5  Descriptive Analysis – Maternal Factors 2 

Independent Variable Frequency Percentage Cumulative 
Percentage 

Maternal Education    

No Formal Edu 150 61.0 61.0 

≤ Grade 5 24 9.8 70.8 

≥ Grade 6 18 7.3 78.1 

≥ Grade10 53 21.5 99.6 

Missing 1 0.4 100.0 

No Edu= Uneducated. ≤ Grade 5= Primary School. ≥ Grade 6= Some 
Secondary School. ≥ Grade10= Graduated High School 

Birth Interval 

First Born 94 38.2 38.2 

<24 Months 33 13.4 51.6 

24-47 Months 91 37.0 88.6 

≥48 Months 28 11.4 100.0 

Food Security Score (2-8) 

2 78 31.7 31.7 
3 3 1.2 32.9 

4 85 34.6 67.5 

5 55 22.4 89.8 

6 17 6.9 96.7 

7 3 1.2 98.0 

8 5 2.0 100.0 

Food Security Group 

High 2-3 81 32.9 32.9 

Middle 4-6 157 63.8 96.7 

Low 7-8 8 3.3 100 

Gestational Duration 

Pre-term 33 13.4 13.4 

Term 211 85.8 99.2 

Post-term 2 .8 100.0 

Number of ANC Visits During Pregnancy 

0 27 11.0 11.0 

1 7 2.8 13.8 

2 10 4.1 17.9 

≥3 202 82.1 100.0 
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Table 6 Descriptive Analysis – Child Related Factors 1 

Independent Variable Frequency Percentage Cumulative 
Percentage 

Child Gender 

Male 127 51.6 51.6 

Female 119 48.4 100.0 

Child Age Group in Months* 

< 6 3 1.2 1.2 

6-8 8 3.3 4.5 

9-11 11 4.5 8.9 

12-17 34 13.8 22.8 

18-23 34 13.8 36.6 

24-35 48 19.5 56.1 

36-47 55 22.4 78.5 

48-59 53 21.5 100.0 

Child Size at Birth 

Very Large 4 1.6 1.6 

Larger than Average 46 18.7 20.3 

Average 164 66.7 87.0 

Smaller than Average 27 11.0 98.0 

Very Small 5 2.0 100.0 

Exclusively Breastfed Child (first 6 months of life) 

Yes 221 89.8 89.8 

No 25 10.2 100.0 
Colostrum Fed Child 

Yes  234 95.1 95.1 

No 12 4.9 100.0 

History of Fever in the Past 2 Weeks 

Yes 78 31.7 31.7 

No 168 68.3 100.0 
History of Diarrhoea in the Past 2 Weeks 

Yes 65 26.4 26.4 

No 181 73.6 100.0 

Number of Growth Monitoring Visits During Last 2 Months 

0 186 75.6 75.6 

≤2 46 18.7 94.3 
>2 14 5.7 100.0 

* Child Age group is divided along the same lines as the NDHS 2011 
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Table 7 shows a majority of the children in the study, 97.6%, had been immunized 

as per the National Immunization Program schedule. A majority of the participants, 

66.3%, scored 3-4 which is a moderate Dietary Diversity Score. 

 
Table 7  Descriptive Analysis – Child Related Factors 2 

Independent Variable Frequency Percentage Cumulative 
Percentage 

Immunized as per the National Immunization Program Schedule 

Yes 240 97.6 97.6 
No 6 2.4 100.0 

Dietary Diversity Score 

0-2 Low 30 12.2 12.2 

3-4 Middle 163 66.3 66.3 

5-7 High 53 21.5 21.5 

 
 

Table 8 displays the prevalence of wasting, stunting and underweight among the 

children participating in the study. These three indices are expressed in standard 

deviation units from the Multicenter Growth Reference Study median. In terms of 

Weight for height, 85.4% of the children were found to be normal and the remaining 

14.1% were moderately or severely wasted. In terms of Height for age, 25.2% were 

moderately stunted and 36.6% were severely stunted. In terms of Weight for age, 

30.5% were moderately underweight and 18.3% were severely underweight. 
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Table 8 Prevalence of Wasting, Stunting and Underweight 

Indicator Level Frequency Percentage (%) 

Weight for Height 

(Wasting) 

Normal (≥ -2 SD) 210 85.4 

Wasted (<-2SD & ≥ -3SD) 21 8.5 

Severely Wasted (< -3SD) 15 6.1 

Total 246 100 

Height for Age 

(Stunting) 

Normal (≥ -2 SD) 94 38.2 

Stunted (<-2SD & ≥ -3SD) 62 25.2 

Severely Stunted (< -3SD) 90 36.6 

Total 246 100 

Weight for Age 

(Underweight) 

Normal (≥ -2 SD) 126 51.2 

Underwt. (<-2SD & ≥ -3SD) 75 30.5 

Severely Underwt. (< -3SD) 45 18.3 

Total 246 100 

 
 

4.2 Bivariate Analysis 

This section shows the association of the various Independent variables (Maternal 

and Child related Factors) with the Dependent variables (Weight for Height, Height for 

Age and Weight for Age) using Chi-square Test or Fisher’s exact test where applicable 

(when any of the cells had an observed cell count less than 5). 

For the purposes of bivariate analysis some of the Independent variables were re-

categorized by merging formerly separate categories as presented in the descriptive 

analysis. This new categorization was maintained throughout the bivariate and 

multivariate analysis. Child Age Group in Months, was re-categorised into 3 groups (0-

11 months, 12-35 months and 36-59 months) from the previous 8 groups. Food 

Security Score was re-categorised into 3 groups (High=2-3, Middle=4-6 and Low=7-8) 

from the previous 7 groups. Child Size at Birth was re-categorized into 3 groups 

(Large=V. Large + >Average, Average and Small= V. Small + <Average) from the 

previous 5 groups. Maternal BMI was re-categorized into 3 groups (Overweight ≥ 23, 
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Normal = 18.5-22.9 and Low < 18.5) from the previous 5 groups. Gestational Duration 

was re-categorized into 2 groups (Pre-term and ≥Term) from the previous 3 groups. 

Number of ANC Visits During Pregnancy was re-categorized into 2 groups (≤1 visit and 

≥2 visits) from the previous 4 groups. 

 

 

4.2.1 Bivariate Analysis: Weight for Height 

This section presents the association between the various Independent variables 

(Maternal and Child related Factors) with the Dependent variable: Weight for Height. 

The following sections will present the association of the various Independent 

variables (Maternal and Child related Factors) with the Dependent variables: Height 

for Age and Weight for Age respectively. 

Table 9 lists the association between the Dependent variable: Weight for Height and 

the Independent variables categorised under Maternal Factors- Residence: VDC/Ward, 

Religion, Ethnicity, Maternal Age Group in Years, Maternal Age Group at Birth, 

Maternal BMI and Maternal Education. 

Weight for Height was seen to be not significantly associated with any of the 

Independent variables mentioned above as displayed in Table 9. 

Table 10 lists the association between the Dependent variable: Weight for Height and 

the remaining Independent variables categorised under Maternal Factors- Birth 

Interval, Food Security Score, Gestational Duration and Number of ANC Visits During 

Pregnancy. 
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Weight for Height was seen to be not significantly associated with any of the 

Independent variables mentioned above as displayed in Table 10. 
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Table 9  Bivariate Analysis: Weight for Height with Maternal Factors 1 

Independent 
Variable 

Weight for Height Z Score n (%) Total 
n (%) 

Chi 
Square 

p value 

Normal Wasted S.Wasted 

Residence: VDC/Ward  

Karkibada/5 50 (80.6) 5 (8.1) 7 (11.3) 62(100) 8.677 0.176* 

Karkibada/7 51 (83.6) 5 (8.2) 5 (8.2) 61 (100)   

Shreenagar/4 52 (85.2) 6 (9.8) 3 (4.9) 61 (100)   

Shreenagar/5 57 (91.9) 5 (8.1) 0 (0) 62 (100)   

Religion 

Hindu 207(85.2) 21 (8.6) 15 (6.2) 243(100) 0.521 1.000* 

Buddhist 3 (100) 0 (0) 0 (0) 3 (100)   

Ethnicity 

0 55 (82.1) 7 (10.4) 5 (7.5) 67 (100) 0.791 0.715 

1 155(86.6) 14 (7.8) 10 (5.6) 179(100)   

Ethnicity 0= Dalit, Tamang and Raut. 1= Chettri, Thakuri and Hill Brahmin. 

Maternal Age Group in Years 

<20 years 15 (83.3) 2 (11.1) 1 (5.6) 18 (100) 1.804 0.952* 

20-29 years 153 (85) 15 (8.3) 12 (6.7) 180(100)   

30-34 years 23 (85.2) 2 (7.4) 2 (7.4) 27 (100)   

≥35 years 18 (90) 2 (10) 0 (0) 20 (100)   

Maternal Age Group at Birth 

<20 years 70 (82.4) 8 (9.4) 7 (8.2) 85 (100) 2.622 0.822* 

20-29 years 118(86.8) 10 (7.4) 8 (5.9) 136(100)   

30-34 years 12 (85.7) 2 (14.3) 0 (0) 14 (100)   

≥35 years 9 (90) 1 (10) 0 (0) 10 (100)   

Maternal BMI 

Overweight 25 (92.6) 2 (7.4) 0 (0) 27 (100) 4.604 0.298* 

Normal Range  151(86.3) 14 (8) 10 (5.7) 175 (100)   

Low  33 (76.7) 5 (11.6) 5 (11.6) 43 (100)   

Overweight (BMI ≥23) Normal Range (BMI 18.5-22.9)  Low (BMI<18.5) 

Maternal Education 

No Edu 124(82.7) 16 (10.7) 10 (6.7) 150(100) 5.402 0.437* 

≤ Grade 5 24 (100) 0 (0) 0 (0) 24 (100)   

≥ Grade 6 15 (83.3) 2 (11.1) 1 (5.6) 18 (100)   

≥ Grade10 46 (86.8) 3 (5.7) 4 (7.5) 53 (100)   

*Fisher’s Exact Test Value. 
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Table 10  Bivariate Analysis: Weight for Height with Maternal Factors 2 

Independent 
Variable 

Weight for Height Z Score n (%) Total 
n (%) 

Chi 
Square 

p 
value Normal Wasted S.Wasted 

Birth Interval 

First Born 79 (84) 9 (9.6) 6 (6.4) 94 (100) 1.002 0.993* 

<24 Months 29 (87.9) 2 (6.1) 2 (6.1) 33 (100)   

24-47 Months 78 (85.7) 7 (7.7) 6 (6.6) 91 (100)   

≥48 Months 24 (85.7) 3 (10.7) 1 (3.6) 28 (100)   

Food Security Group 

High (2-3) 73 (90.1) 3(3.7) 5 (6.2) 78 (100) 4.199 0.313* 

Middle (4-6) 130(82.8) 17(10.8) 10 (6.4) 157 (100)   

Low (7-8) 7 (87.5) 1(12.5) 0 (0) 8 (100)   

Gestational Duration 

Pre-term 30 (90.9) 3 (9.1) 0 (0) 33 (100) 2.239 0.366* 

≥ Term 180(84.5) 18 (8.5) 15 (7) 211(100)   

Number of ANC Visits During Pregnancy 

≤ 1 26 (76.5) 3 (8.8) 5 (14.7) 34 (100) 4.705 0.075* 

≥ 2 184(86.8) 18(8.5) 10 (4.7) 212 (100)   

*Fisher’s Exact Test Value. 

 

Table 11 lists the association between the Dependent variable: Weight for Height and 

the Independent variables categorised under Child Related Factors- Child Gender, 

Child Age Group in Months, Child Size at Birth, Exclusively Breastfed Child, Colostrum 

Fed Child, History of Fever, History of Diarrhoea and Number of Growth Monitoring 

Visits. 

Weight for Height was seen to be significantly associated with Child Gender (p=0.011) 

with a slightly higher prevalence of overall wasting among male children (15.7%), 

Child Age Group in Months (p=0.007), Child Size at Birth (p=0.001) with a significantly 

higher prevalence of wasting among children perceived to be small at birth (40.6%), 

Exclusively Breastfed Child (p=0.007) had a protective effect against wasting with a 

significantly higher prevalence among children not exclusively breastfed (36%), 

History of Fever (p=0.010) and History of Diarrhoea (p=0.007) were positively 
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associated with wasting with higher prevalence among children who had suffered an 

episode of diarrhoea (26.1%) and fever (24.4%). 

 

Table 11  Bivariate Analysis: Weight for Height with Child Related Factors 1 

Independent 
Variable 

Weight for Height Z Score n (%) Total 
n (%) 

Chi 
Square 

p 
value Normal Wasted S.Wasted 

Child Gender 

Male 107(84.3) 16 (12.6) 4 (3.1) 127(100) 8.791 0.011* 

Female 103(86.6) 5 (4.2) 11 (9.2) 119 (100)   

Child Age Group in Months 

≤ 11 17 (77.3) 4 (18.2) 1 (4.5) 22 (100) 13.001 0.007* 

12-35 92 (79.3) 12 (10.3) 12(10.3) 116 (100)   

36-59 101(93.5) 5 (4.6) 2 (1.9) 108 (100)   

Child Size at Birth 

Large 46 (92) 1 (2) 3 (6) 50 (100) 18.253 0.001* 

Average 145(88.4) 12 (7.3) 7 (4.3) 164 (100)   

Small 19 (59.4) 8 (25) 5 (15.6) 32 (100)   

Exclusively Breastfed Child (first 6 months of life) 

Yes 194(87.8) 16 (7.2) 11 (5) 221 (100) 9.381 0.007* 

No 16 (64) 5 (20) 4 (16) 25 (100)   

Colostrum Fed Child 

Yes  202(86.3) 18 (7.7) 14 (6) 234 (100) 4.603 0.068* 

No 8 (66.7) 3 (25) 1 (8.3) 12 (100)   

History of Fever in the Past 2 Weeks 

Yes 59 (75.6) 12(15.4) 7 (9) 78 (100) 9.090 0.010 

No 151(89.9) 9 (5.4) 8 (4.8) 168 (100)   

History of Diarrhoea in the Past 2 Weeks 

Yes 48 (73.8) 9 (13.8) 8 (12.3) 65 (100) 9.878 0.007 

No 162(89.5) 12 (6.6) 7 (3.9) 181 (100)   

Number of Growth Monitoring Visits During Last 2 Months 

0 161(86.6) 13 (7) 12 (6.5) 186 (100) 3.496 0.412* 

≤2 37 (80.4) 7 (15.2) 2 (4.3) 46 (100)   

>2 12 (85.7) 1 (7.1) 1 (7.1) 14 (100)   

*Fisher’s Exact Test Value. 

 

Table 12 lists the association between the Dependent variable: Weight for Height and 

the remaining Independent variables categorised under Child Related Factors- 

Immunized as per the National Immunization Program Schedule and Dietary Diversity 

Score. 
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Weight for Height was seen to be not significantly associated with any of the 

Independent variables mentioned above as displayed in Table 12. 

 

Table 12  Bivariate Analysis: Weight for Height with Child Related Factors 2 

Independent 
Variable 

Weight for Height Z Score n (%) Total 
n (%) 

Chi 
Square 

p value 

Normal Wasted S.Wasted 

Immunized as per the National Immunization Program Schedule 

Yes 206(85.8) 20 (8.3) 14 (5.8) 240(100) 3.121 0.214* 

No 4 (66.7) 1 (16.7) 1 (16.7) 6 (100)   

Dietary Diversity Score 

0-2 Low 23 (76.7) 2 (6.7) 5 (16.7) 30 (100) 7.658 0.082* 

3-4 Middle 144(88.3) 13 (8) 6 (3.7) 163 (100)   

5-7 High 43 (81.1) 6 (11.3) 4 (7.5) 53 (100)   

*Fisher’s Exact Test Value. 

 
 

4.2.2 Bivariate Analysis: Height for Age 

This section presents the association between the various Independent variables 

(Maternal and Child related Factors) with the Dependent variable: Height for Age.  

Table 13 lists the association between the Dependent variable: Height for Age and 

the Independent variables categorised under Maternal Factors- Residence: VDC/Ward, 

Religion, Ethnicity, Maternal Age Group in Years, Maternal Age Group at Birth, 

Maternal BMI and Maternal Education. 

Height for Age was seen to be significantly associated with the Independent variables 

Maternal Age Group in Years (p<0.001) with the highest prevalence of stunting among 

children with mothers less than 20 years old (83.3%) and Maternal BMI (p=0.010) 

with a significantly higher prevalence of stunting among children whose mothers had 
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low BMI (74.4%) as displayed in Table 13. The remaining variables mentioned above 

showed no significant association with Height for Age. 

Table 14 lists the association between the Dependent variable: Height for Age and 

the remaining Independent variables categorised under Maternal Factors- Birth 

Interval, Food Security, Gestational Duration and Number of ANC Visits During 

Pregnancy. 

Height for Age was seen to be significantly associated with the Independent variables 

Birth Interval (p=0.004) with the highest prevalence of stunting among children with a 

birth interval less than 24 months (81.9%), Food Security Score (p=0.004) and 

Number of ANC Visits During Pregnancy (p=0.037) with a higher prevalence of stunting 

among children of mothers who made 1 or less ANC visits during pregnancy (70.6%). 

Table 13  Bivariate Analysis: Height for Age with Maternal Factors 1 

Independent 
Variable 

Height for Age  Z Score n (%) Total 
n (%) 

Chi 
Square 

p value 

Normal Stunted S.Stunted 

Residence: VDC/Ward  

Karkibada/5 23(37.1) 16(25.8) 23(37.1) 62(100) 2.471 0.875 

Karkibada/7 26(42.6) 11 (18) 24(39.3) 61(100)   

Shreenagar/4 22(36.1) 17(27.9) 22(36.1) 61(100)   

Shreenagar/5 23(37.1) 18 (29) 21(33.9) 62(100)   

Religion 

Hindu 92 (37.9) 61 (25.1) 90 (37) 243(100) 1.902 0.472* 

Buddhist 2 (66.7) 1 (33.3) 0 (0) 3 (100)   

Ethnicity 

0 30 (44.8) 17 (25.4) 20 (29.9) 67 (100) 2.181 0.330 

1 64 (35.8) 45 (25.1) 70 (39.1) 179(100)   

Ethnicity 0= Dalit, Tamang and Raut. 1= Chettri, Thakuri and Hill Brahmin. 

Maternal Age Group in Years 

<20 years 3 (16.7) 9 (50) 6 (33.3) 18 (100) 24.962 <0.001* 

20-29 years 68 (37.8) 40 (22.2) 72 (40) 180(100)   

30-34 years 9 (33.3) 13 (48.1) 5 (18.5) 27 (100)   

≥35 years 13 (65) 0 (0) 7 (35) 20 (100)   

Maternal Age Group at Birth 

<20 years 24 (28.2) 26 (30.6) 35 (41.2) 85 (100) 11.865 0.055* 

20-29 years 55 (40.4) 34 (25) 47 (34.6) 136(100)   
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30-34 years 6 (42.9) 2 (14.3) 6 (42.9) 14 (100)   

≥35 years 8 (80) 0 (0) 2 (20) 10 (100)   

Maternal BMI 

Overweight 17 (63) 7 (25.9) 3 (11.1) 27 (100) 13.038 0.010* 

Normal Range  65 (37.1) 43 (24.6) 67 (38.3) 175 (100)   

Low 11 (25.6) 12 (27.9) 20 (46.5) 43 (100)   

Overweight (BMI ≥23) Normal Range (BMI 18.5-22.9)  Low (BMI<18.5) 

Maternal Education 

No Edu 56 (37.3) 36 (24) 58 (38.7) 150(100) 8.381 0.206* 

≤ Grade 5 8 (33.3) 6 (25) 10 (41.7) 24 (100)   

≥ Grade 6 10 (55.6) 1 (5.6) 7 (38.9) 18 (100)   

≥ Grade10 19 (35.8) 19 (35.8) 15 (28.3) 53 (100)   

*Fisher’s Exact Test Value.  

 

 

 

Table 14  Bivariate Analysis: Height for Age with Maternal Factors 2 

Independent 
Variable 

Height for Age  Z Score n (%) Total 
n (%) 

Chi 
Square 

p 
value Normal Stunted S. Stunted 

Birth Interval 

First Born 33 (35.1) 30(31.9) 31 (33) 94 (100) 18.712 0.004* 

<24 Months 6 (18.2) 12(36.4) 15 (45.5) 33 (100)   

24-47 Months 37 (40.7) 16(17.6) 38 (41.8) 91 (100)   

≥48 Months 18 (64.3) 4 (14.3) 6 (21.4) 28 (100)   

Food Security Group  

 High 2-3 39 (48.1) 25(30.9) 17 (21) 81 (100) 14.154 0.004* 

 Middle 4-6 51 (32.5) 36(22.9) 70 (44.6) 157 (100)   

 Low 7-8 4 (50) 1 (12.5) 3 (37.5) 8 (100)   

Gestational Duration 

Pre-term 15 (45.5) 8 (24.2) 10(30.3) 33 (100) 0.948 0.645 

≥ Term 79 (37.1) 54 (25.4) 80 (37.6) 213(100)   

Number of ANC Visits During Pregnancy 

≤ 1 10 (29.4) 5 (14.7) 19 (55.9) 34 (100) 6.540 0.037 

≥ 2 84 (39.6) 57(26.9) 71 (33.5) 212 (100)   

*Fisher’s Exact Test Value. 
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Table 15 lists the association between the Dependent variable: Height for Age and 

the Independent variables categorised under Child Related Factors- Child Gender, 

Child Age Group in Months, Child Size at Birth, Exclusively Breastfed Child, Colostrum 

Fed Child, History of Fever, History of Diarrhoea and Number of Growth Monitoring 

Visits. 

Height for Age was seen to be significantly associated with  the Independent 

variables Child Size at Birth (p=0.034) with the highest prevalence of stunting among 

children perceived to be small at birth (68.7%) and Number of Growth Monitoring 

Visits (p= 0.037) with the highest prevalence among children never taken for growth 

monitoring (66.1%). The remaining variables showed no significant association with 

Height for Age as shown in Table 15. 

 

 

Table 15  Bivariate Analysis: Height for Age with Child Related Factors 1 

Independent 
Variable 

Height for Age  Z Score n (%) Total 
n (%) 

Chi 
Square 

p value 

Normal Stunted S. Stunted 

Child Gender 

Male 48 (37.8) 33 (26) 46 (36.2) 127(100) 0.085 0.973 

Female 46 (38.7) 29 (24.4) 44 (37) 119 (100)   

Child Age Group in Months 

≤ 11 11 (50) 6 (27.3) 5 (22.7) 22 (100) 7.623 0.102 

12-35 35 (30.2) 30 (25.9) 51 (44) 116 (100)   

36-59 48 (44.4) 26 (24.1) 34 (31.5) 108 (100)   

Child Size at Birth 

Large 25 (50) 15 (30) 10 (20) 50 (100) 10.373 0.034 

Average 59 (36) 42 (25.6) 63 (38.4) 164 (100)   

Small 10 (31.2) 5 (15.6) 17 (53.1) 32 (100)   

Exclusively Breastfed Child (first 6 months of life) 

Yes 85 (38.5) 57 (25.8) 79 (31.7) 221 (100) 0.753 0.692 

No 9 (36) 5 (20) 11 (44) 25 (100)   

Colostrum Fed Child 

Yes  91 (38.9) 58 (24.8) 85 (36.3) 234 (100) 1.136 0.564* 
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No 3 (25) 4 (33.3) 5 (41.7) 12 (100)   

History of Fever in the Past 2 Weeks 

Yes 31 (39.7) 18 (23.1) 29 (37.2) 78 (100) 0.286 0.868 

No 63 (37.5) 44 (26.2) 61 (36.3) 168 (100)   

History of Diarrhoea in the Past 2 Weeks 

Yes 21 (32.3) 17 (26.2) 27 (41.5) 65 (100) 1.430 0.513 

No 73 (40.3) 45 (24.9) 63 (34.8) 181 (100)   

Number of Growth Monitoring Visits During Last 2 Months 

0 63 (33.9) 47 (25.3) 76 (40.9) 186 (100) 9.928 0.037* 

≤2 21 (45.7) 13 (28.3) 12 (26.1) 46 (100)   

>2 10 (71.4)  2 (14.3) 2 (14.3) 14 (100)   

*Fisher’s Exact Test Value. 

 

Table 16 lists the association between the Dependent variable: Height for Age and 

the remaining Independent variables categorised under Child Related Factors- 

Immunized as per the National Immunization Program Schedule and Dietary Diversity 

Score. 

Height for Age was seen to be significantly associated with the Independent variable 

Dietary Diversity Score (p=0.001) although no significant association was seen with the 

remaining Independent variable Immunized as per the National Immunization 

Program Schedule as displayed in Table 16.  

Table 16  Bivariate Analysis: Height for Age with Child Related Factors 2 

Independent 
Variable 

Height for Age  Z Score n (%) Total 
n (%) 

Chi 
Square 

p value 

Normal Stunted S. Stunted 

Immunized as per the National Immunization Program Schedule 

Yes 92 (38.3) 62(25.8) 86 (35.8) 240(100) 2.646 0.202* 

No 2 (33.3) 0 (0) 4 (66.7) 6 (100)   

Dietary Diversity Score 

0-2 Low 12 (40) 9 (30) 9 (30) 30 (100) 19.351 0.001 

3-4 Middle 52 (31.9) 37 (22.7) 74 (45.4) 163 (100)   

5-7 High 30 (56.6) 16 (30.2) 7 (13.2) 53 (100)   

*Fisher’s Exact Test Value. 
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4.2.3 Bivariate Analysis: Weight for Age 

This section presents the association between the various Independent variables 

(Maternal and Child related Factors) with the Dependent variable: Weight for Age.  

Table 17 lists the association between the Dependent variable: Weight for Age and 

the Independent variables categorised under Maternal Factors- Residence: VDC/Ward, 

Religion, Ethnicity, Maternal Age Group in Years, Maternal Age Group at Birth, 

Maternal BMI and Maternal Education. 

Weight for Age was seen to be significantly associated with the Independent variable 

Maternal BMI (p<0.001) with a significantly higher prevalence of underweight among 

children whose mothers had low BMI (69.8%) as displayed in Table 17. The remaining 

variables mentioned above showed no significant association with Weight for Age. 

Table 18 lists the association between the Dependent variable: Weight for Age and 

the remaining Independent variables categorised under Maternal Factors- Birth 

Interval, Food Security, Gestational Duration and Number of ANC Visits During 

Pregnancy. 

Weight for Age was seen to be significantly associated with the Independent variable 

Food Security Group (p=0.030). The remaining variables mentioned above showed no 

significant association with Weight for Age as shown in Table 18 

Table 17  Bivariate Analysis: Weight for Age with Maternal Factors 1  

Independent 
Variable 

Weight for Age  Z Score n (%) Total 
n (%) 

Chi 
Square 

p value 

Normal Underwt S.Underwt 

Residence: VDC/Ward  

Karkibada/5 30 (48.4) 16 (25.8) 16 (25.8) 62(100) 12.363 0.054 

Karkibada/7 32 (52.5) 16 (26.2) 13 (21.3) 61 (100)   
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Shreenagar/4 25 (41) 27 (44.3) 9 (14.8) 61 (100)   

Shreenagar/5 39 (62.9) 16 (25.8) 7 (11.3) 62 (100)   

Religion 

Hindu 123(50.6) 75 (30.9) 45 (18.5) 243(100) 1.745 0.298* 

Buddhist 3 (100) 0 (0) 0 (0) 3 (100)   

Ethnicity 

0 36 (53.7) 17 (25.4) 14 (20.9) 67 (100) 1.245 0.564 

1 90 (50.3) 58 (32.4) 31 (17.3) 179(100)   

Ethnicity 0= Dalit, Tamang and Raut. 1= Chettri, Thakuri and Hill Brahmin. 

Maternal Age Group in Years 

<20 years 8 (44.4) 7 (38.9) 3 (16.7) 18 (100) 5.489 0.479* 

20-29 years 88 (48.9) 56 (31.1) 36 (20) 180(100)   

30-34 years 17 (63) 5 (18.5) 5 (18.5) 27 (100)   

≥35 years 12 (60) 7 (35) 1 (5) 20 (100)   

Maternal Age Group at Birth 

<20 years 39 (45.9) 26 (30.6) 20 (23.5) 85 (100) 5.324 0.496* 

20-29 years 71 (52.2) 42 (30.9) 23 (16.9) 136(100)   

30-34 years 7 (50) 5 (35.7) 2 (14.3) 14 (100)   

≥35 years 8 (80) 2 (20) 0 (0) 10 (100)   

Maternal BMI 

Overweight  21 (77.8) 6 (22.2) 0 (0) 27 (100) 19.555 <0.001* 

Normal Range  91 (52) 53 (30.3) 31 (17.7) 175(100)   

Low  13 (30.2) 16 (37.2) 14 (32.6) 43 (100)   

Overweight (BMI ≥23) Normal Range (BMI 18.5-22.9) Low (BMI<18.5) 

Maternal Education 

No Edu 75 (50) 44 (29.3) 31 (20.7) 150(100) 4.255 0.646* 

≤ Grade 5 12 (50) 7 (29.2) 5 (20.8) 24 (100)   

≥ Grade 6 8 (44.4) 6 (33.3) 4 (22.2) 18 (100)   

≥ Grade10 30 (56.6) 18 (34) 5 (9.4) 53 (100)   

*Fisher’s Exact Test Value.    

 

 

Table 18  Bivariate Analysis: Weight for Age with Maternal Factors 2 

Independent 
Variable 

Weight for Age  Z Score n (%) Total 
n (%) 

Chi 
Square 

p 
value Normal Underwt S.Underwt 

Birth Interval 

First Born 49 (52.1) 29 (30.9) 16 (17.0) 94(100) 4.018 0.680 

<24 Months 13 (39.4) 11 (33.3) 9 (27.3) 33 (100)   

24-47 Months 47 (51.6) 29 (31.9) 15 (16.5) 91 (100)   

≥48 Months 17 (60.7) 6 (21.4) 5 (17.9) 28 (100)   

Food Security Group 



 

 

63 

 High 50 (61.7) 23 (28.4) 8 (9.9) 81 (100) 10.002 0.030* 

 Middle 70 (44.6) 51 (32.5) 36 (22.9) 157(100)   

 Low 6 (75) 1 (12.5) 1 (12.5) 8 (100)   

Gestational Period 

Pre-term 21 (63.6) 9 (27.3) 3 (9.1) 33 (100) 2.856 0.228 

≥ Term 105(49.3) 66 (31) 42 (19.7) 213(100)   

Number of ANC Visits During Pregnancy 

≤ 1 13 (38.2) 11 (32.4) 10 (29.4) 34 (100) 4.010 0.139 

≥ 2 113(53.3) 64 (30.2) 35 (16.5) 212(100)   

*Fisher’s Exact Test Value. 

 

Table 19 lists the association between the Dependent variable: Weight for Age and 

the Independent variables categorised under Child Related Factors- Child Gender, 

Child Age Group in Months, Child Size at Birth, Exclusively Breastfed Child, Colostrum 

Fed Child, History of Fever, History of Diarrhoea and Number of Growth Monitoring 

Visits. 

Weight for Age was seen to be significantly associated with the Independent variables 

Child Age Group in Months (p=0.001) with a slightly higher prevalence of underweight 

among children belonging to the age group 12-35 months (60.3%), Child Size at Birth 

(p=0.007) with a significantly higher prevalence among children perceived to be small 

at birth (68.6%) and History of Diarrhoea (p=0.001) which showed a positive 

association with underweight as children who had suffered from diarrhoea had higher 

prevalence of underweight (67.7%). The remaining variables showed no significant 

association with Weight for Age as shown in Table 19. 

 

 

Table 19  Bivariate Analysis: Weight for Age with Child Related Factors 1 

Independent Weight for Age  Z Score n (%) Total Chi p 
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Variable Normal Underwt S.Underwt n (%) Square value 

Child Gender 

Male 64 (50.4) 40 (31.5) 23 (18.1) 127(100) 0.127 0.941 

Female 62 (52.1) 35 (29.4) 22 (18.5) 119(100)   

Child Age Group in Months 

≤ 11 10 (45.5) 10 (45.5) 2 (9.1) 22 (100) 17.522 0.001* 

12-35 46 (39.7) 44 (37.9) 26 (22.4) 116(100)   

36-59 70 (64.8) 21 (19.4) 17 (15.7) 108(100)   

Child Size at Birth 

Large 35 (70) 8 (16) 7 (14) 50 (100) 14.074 0.007 

Average 81 (49.4) 55 (33.5) 28 (17.1) 164(100)   

Small 10 (31.2) 12 (37.5) 10 (31.2) 32 (100)   

Exclusively Breastfed Child (first 6 months of life) 

Yes 116(52.5) 68 (30.8) 37 (16.7) 221(100) 3.599 0.164 

No 10 (40) 7 (28) 8 (32) 25 (100)   

Colostrum Fed Child 

Yes  121(51.7) 72 (30.8) 41 (17.5) 234(100) 1.927 0.440* 

No 5 (41.7) 3 (25) 4 (33.3) 12 (100)   

History of Fever in the Past 2 Weeks 

Yes 33 (42.3) 29 (37.2) 16 (20.5) 78 (100) 3.756 0.155 

No 93 (55.4) 46 (27.4) 29 (17.3) 168(100)   

History of Diarrhoea in the Past 2 Weeks 

Yes 21 (32.3) 25 (38.5) 19 (29.2) 65 (100) 13.789 0.001 

No 105 (58) 50 (27.6) 26 (14.4) 181(100)   

Number of Growth Monitoring Visits During Last 2 Months 

0 95 (51.1) 56 (30.1) 35 (18.8) 186(100) 1.486 0.844* 

≤2 22 (47.8)  15 (32.6) 9 (19.6) 46 (100)   

>2 9 (64.3) 4 (28.6) 1 (7.1) 14 (100)   

*Fisher’s Exact Test Value. 

 
 
Table 20 lists the association between the Dependent variable: Weight for Age and 

the remaining Independent variables categorised under Child Related Factors- 

Immunized as per the National Immunization Program Schedule and Dietary Diversity 

Score. 

Weight for Age was seen to be significantly associated with the Independent variable 

Dietary Diversity Score (p=0.006) although no significant association was seen with the 
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remaining Independent variable Immunized as per the National Immunization 

Program Schedule as displayed in Table 20.  

Table 20  Bivariate Analysis: Weight for Age with Child Related Factors 2 

Independent 
Variable 

Weight for Age  Z Score n (%) Total 
n (%) 

Chi 
Square 

p value 

Normal Underwt S.Underwt 

Immunized as per the National Immunization Program Schedule 

Yes 125(52.1) 72 (30) 43 (17.9) 240(100) 3.420 0.162* 

No 1 (16.7) 3 (50) 2 (33.3) 6 (100)   

Dietary Diversity Score 

0-2 Low 10 (33.3) 16 (53.3) 4 (13.3) 30 (100) 14.129 0.006* 

3-4 Middle 84 (51.5) 42 (25.8) 37 (22.7) 163(100)   

5-7 High 32 (60.4) 17 (32.1) 4 (7.5) 53 (100)   

*Fisher’s Exact Test Value. 

 

 
4.3 Multivariable Analysis 

In this section bivariate logistic regression was used to see the association between 

each of the Independent variables (Maternal and Child related Factors) with the 

Dependent variables (Weight for Height, Height for Age and Weight for Age) separately 

and the results obtained from the bivariate logistic regression analysis were used to 

construct 3 separate models for each Dependent variable for multivariable Analysis. 

These multivariable models included all the Independent variables for which p-value 

was less than or equal to 0.20 in bivariate logistic regression analysis. All the 

Independent variables with p-value less than or equal to 0.20 were included in the 

initial multivariable models but in a stepwise process, final multivariable models for 

each Dependent variable were created by removing those Independent variables 

with p-value more than 0.20 from the initial models. 
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4.3.1 Multivariable Analysis: Weight for Height 

This section presents the association between the various Independent variables 

(Maternal and Child related Factors) which had a p-value less than or equal to 0.20 

in binary logistic regression analysis with the Dependent variable: Weight for Height.  

Binary logistic regression showed the following Independent variables- Maternal BMI 

(p=0.164), Number of ANC Visits During Pregnancy (p=0.12), Child Age Group in 

Months (p=0.010), Child Size at Birth (p<0.001), Exclusively Breastfed Child (p=0.003), 

Colostrum Fed Child (p=0.073), History of Fever (p=0.004), History of Diarrhoea 

(p=0.003) and Dietary Diversity Score (p=0.163) were to be included in the initial 

multivariable model. 

As displayed in Table 21, after stepwise exclusion of Independent variables with p-

value greater than 0.20 from the initial multivariable model, a final multivariable 

model was created which showed that the Independent variables- Child Size at Birth 

(p=0.002), Exclusively Breastfed Child (p=0.009) and History of Diarrhoea (p=0.020) 

remained significantly associated with Weight for Height. Being perceived as small at 

birth had an increased likelihood of wasting, Odds Ratio of 5.366. Not being 

exclusively breastfed resulted in an increased chance of being wasted, Odds Ratio of 

4.126. Children who had not suffering from an acute episode of diarrhoea were less 

likely to be wasted, Odds Ratio of 0.371. 

 
Table 21  Multivariable Analysis: Weight for Height  

Independent 
Variable 

Coefficient 
(B) 

Standard 
Error (SE) 

p value Odds 
Ratio 
(OR) 

95% 
Confidence 

Interval 

Child Size at Birth                                                  0.002 

Large    1.00  

Average 0.054 0.609 0.930 1.055 0.320 - 3.480 
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Small 1.680 0.687 0.014 5.366 1.397 -20.619 

Child Age Group in Months                                  0.063 

≤ 11    1.00  

12-35 0.118 0.623 0.849 1.125 0.332 – 3.813 

36-59 -1.046 0.713 0.142 0.351 0.087 – 1.421 

Exclusively Breastfed Child                                   0.009 

Yes    1.00  

No 1.417 0.541 0.009 4.126 1.429 -11.913 

History of Diarrhoea in the Past 2 Weeks            0.020 

Yes    1.00  

No -0.991 0.427 0.020 0.371 0.161 – 0.856 

Dietary Diversity Score                                           0.167 

0-2 Low    1.00  

3-4 Middle -0.382 0.566 0.500 0.682 0.225 – 2.071 

5-7 High 0.511 0.631 0.418 1.667 0.494 - 5.740 

4.3.2 Multivariable Analysis: Height for Age 

This section presents the association between the various Independent variables 
(Maternal and Child related Factors) which had a p-value less than or equal to 0.20 
in binary logistic regression analysis with the Dependent variable: Height for Age.  

Binary logistic regression showed the following Independent variables- Ethnicity 
(p=0.196), Maternal Age Group (p=0.030), Maternal Age Group at Birth (p=0.023), 
Maternal BMI (p=0.009), Birth Interval (p=0.004), Food Security (p=0.051), Child Age 
Group (p=0.046), Child Size at Birth (p=0.143), Number of Growth Monitoring Visits 
(p=0.017) and Dietary Diversity Score (p=0.007) were to be included in the initial 
multivariable model. 

As displayed in Table 22, after stepwise exclusion of Independent variables with p-
value greater than 0.20 from the initial multivariable model, a final multivariable 
model was created which showed that the Independent variables- Maternal BMI 
(p=0.037), Birth Interval (p=0.001), Child Age Group (p=0.010), Number of Growth 
Monitoring Visits (p=0.022) and Dietary Diversity Score (p=0.008) remained significantly 
associated with Height for Age. An increased likelihood of stunting among children 
whose mothers had low BMI was observe, Odds Ratio of 4.36. The protective 
influence against stunting of a birth interval greater than or equal to 48 months 
could be seen, Odds ratio of 0.08. The protective effects of more than 2 growth 
monitoring visits against stunting were observed with an Odds ratio of 0.188.                                                
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Table 22  Multivariable Analysis: Height for Age  

Independent 
Variable 

Coefficient 
(B) 

Standard 
Error (SE) 

p value Odds 
Ratio 
(OR) 

95% 
Confidence 

Interval 

Maternal BMI                                                        0.037 

Overweight     1.00  

Normal Range  0.941 0.467 0.044 2.562 1.026 - 6.399 

Low  1.473 0.579 0.011 4.360 1.401 -13.567 

Birth Interval                                                          0.001 

<24 Months    1.00  

24-47 Months -1.386 0.549 0.012 0.250 0.085 – 0.734 

≥48 Months -2.531 0.665 0.000* 0.080 0.022 – 0.293 

First Born -1.025 0.547 0.061 0.359 0.123 – 1.048 

Child Age Group in Months                                  0.010 

≤ 11    1.00  

12-35 0.771 0.552 0.162 2.163 0.733 – 6.379 

36-59 -0.184 0.567 0.746 0.832 0.274 – 2.529 

Number of Growth Monitoring Visits                  0.022 

0    1.00  

≤2 -0.668 0.376 0.076 0.513 0.245 – 1.072 

>2 -1.674 0.709 0.018 0.188 0.047 – 0.753 

Dietary Diversity Score                                          0.008 

0-2 Low    1.00  
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3-4 Middle 0.568 0.474 0.231 1.765 0.697 – 4.470 

5-7 High -0.568 0.530 0.284 0.567 0.201 – 1.601 

* p value < 0.001 
 

4.3.3 Multivariable Analysis: Weight for Age 

This section presents the association between the various Independent variables 
(Maternal and Child related Factors) which had a p-value less than or equal to 0.20 
in binary logistic regression analysis with the Dependent variable: Weight for Age. 

Binary logistic regression showed the following Independent variables- Residence: 
VDC/Ward (p=0.108), Maternal Age (p=0.038), Maternal BMI (p=0.164), Number of ANC 
Visits During Pregnancy (p=0.12), Child Age Group (p=0.010), Child Size at Birth 
(p<0.001), History of Fever (p=0.058), History of Diarrhoea (p<0.001) and Dietary 
Diversity Score (p=0.066) were to be included in the initial multivariable model. 

As displayed in Table 23, after stepwise exclusion of Independent variables with p-
value greater than 0.20 from the initial multivariable model, a final multivariable 
model was created which showed that the Independent variables- Child Age Group 
36-59 months (p=0.036) and Child Size at Birth (p<0.001) remained significantly 
associated with Weight for Age. Children aged 36-59 months were less likely to be 
underweight, Odds ratio of 0.206. Children perceived to be small at birth were much 
more likely to be underweight, Odds ratio of 7.124. 

 

Table 23  Multivariable Analysis: Weight for Age  

Independent 
Variable 

Coefficient 
(B) 

Standard 
Error (SE) 

p value Odds 
Ratio 
(OR) 

95% 
Confidence 

Interval 

VDC/Ward Number                                              0.094 

Karkibada/5    1.00  

Karkibada/7 -0.485 0.566 0.392 0.616 0.203 – 1.868 

Shreenagar/4 -1.372 0.621 0.027 0.254 0.075 – 0.857 

Shreenagar/5 -1.185 0.623 0.057 0.306 0.090 – 1.037 

Child Age Group in Months                                  0.056 

≤ 11    1.00  

12-35 -0.553 0.657 0.400 0.575 0.159 – 2.086 
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36-59 -1.580 0.753 0.036 0.206 0.047 – 0.901 

Child Size at Birth                                                  0.000* 

Large    1.00  

Average 0.151 0.614 0.805 1.163 0.349 – 3.877 

Small 1.963 0.686 0.004 7.124 1.856 -27.338 

History of Diarrhoea in the Past 2 Weeks            0.081 

Yes    1.00  

No -0.757 0.434 0.081 0.469 0.200 – 1.099 

History of Fever in the Past 2 Weeks                    0.072 

Yes    1.00  

No -0.793 0.440 0.072 0.452 0.191 – 1.072 

Number of ANC Visits During Pregnancy           0.283 

≤ 1    1.00  

≥ 2 -0.582 0.542 0.283 0.559 0.193 – 1.616 

* p value < 0.001 
 
 

 

 

 

 

 

 

 

 

 

 

Table 24  Summary Table of Results: Bivariate and Multivariate Analysis 

Independent Variable Weight for Height Height for Age Weight for Age 

 Bi* Multi** Bi Multi Bi Multi 

Residence       

Religion       

Ethnicity       

Maternal Age Group       

Mat. Age Grp at Birth       

Maternal BMI       

Maternal Education       

Birth Interval       

Food Security Group       

Gestational Duration       

No. of ANC Visits       

Child Gender       

Child Age Group       

Child Size at Birth       

Exclusively Breastfed       

Colostrum Fed       
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History of Fever       

History of Diarrhoea       

No. of GM Visits***       

Immunized****       

Dietary Div. Score       

*Bivariate Analysis **Multivariate Analysis *** Number of Growth Monitoring Visits 
****Immunized as per the National Immunization Program Schedule 
 Significantly associated with the dependent variable 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

CHAPTER V 

DISCUSSION, CONCLUSION AND RECOMMENDATIONS 

 

The main objectives of this thesis were to determine the prevalence of under-

nutrition, to describe the socio-demographics of under-nutrition and to find the 

association between various factors and under-nutrition among children aged 0-59 

months in Mugu District. 

After extensive Literature review, the following Independent Variables were selected- 

Residence, Religion, Ethnicity, Maternal Age, Maternal BMI, Maternal Education, Birth 

Interval, Food Security, Gestational Duration, Number of ANC Visits, Child Gender, 

Child Age, Child Size at Birth, Exclusively Breastfed Child, Colostrum Fed Child, 

History of Fever, History of Diarrhea, Number of Growth Monitoring Visits, 

Immunization History and Dietary Diversity, in the belief that they had the potential 

to influence the presence of under-nutrition among children aged 0-59 months. 

This Chapter is divided into five sections: 

5.1 General Discussion on characteristics of study population  

5.2 General Discussion on the key findings of the study 

5.3 Benefits from the study 

5.4 Conclusions 

5.5 Recommendations 
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 5.1 General Discussion on Characteristics of study population 

The participants of the study were from the two selected VDCs in Mugu. Each VDC 

contributed half (50%) of the total number of participants (n=246). The majority of 

the participants, 98.8%, were Hindu by religion compared to the NDHS 2011 report 

which states that 84% of the population between the ages of 15-49 years is Hindu(8). 

As 98.8% of the participants were Hindu it was not possible to find any association 

between religion and the dependent variables (homogeneity of data). Among the 

participants 72.8%  belonged to the higher ethnic groups consisting of  Hill Chhetris 

and Brahmins compared to the NDHS 2011 which states that among women Hill 

Chhetris and Brahmins together comprise 33.4% of the total population between the 

ages of 15-49 years(8). This study was conducted in a mountain district with a more 

homogenous population comprising of 91% Hindus by religion and 66% belonging to 

the Chhetri and Brahmin ethnic groups according to the Central Bureau of Statistics, 

National Population and Housing Census 2001(33). 

Most of the mothers participating in the study, 73.2%, belonged to the age group of 

20-29 years which is consistent with the NDHS 2011 report which states that, 

nationally, the largest proportion of women between the ages of 15-49 years, 34.7%, 

fall in the 20-29 age group(8). A larger proportion of mothers, 34.6%, were below 20 

years at the birth of their child compared to the NDHS 2011 which reports 17% of 

women aged 15-19 years are already mothers or pregnant with their first child(8). This 

could be explained by the lower levels of education, marriage at a younger age or 

lack of awareness or access to family planning services among the study population. 

This is confirmed by data from the   Central Bureau of Statistics, National Population 

and Housing Census 2001 which states that 72% of girls and women in Mugu are 
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married as adolescents(33). The Annual Report 2011/2012, District Health Office, 

Mugu states that of the 196 sanctioned health professional posts, 26 are vacant, 

some in key positions and coverage by outreach clinics is also only 40% along with a 

Contraceptive Prevalence Rate of only 30%, which is below the national average(34). 

This could explain the lack of awareness and access to family planning services. As 

all the participants are mothers with children under 5 years of age, the bulk of them 

would fall in the 20-29 age-group. A majority of the mothers, 71.1%, had BMI within 

the normal range but 17.5% had low BMI in the study population which resembled 

the NDHS 2011 which reported that 18% of women had low BMI(8). A majority of the 

mothers, 61%, were uneducated compared to NDHS 2011 which reports 39.8% 

women between the ages of 15-49 years were uneducated although a similar 

proportion of women had completed high school or more; 26.1% women in the 

study population and 18.4% women in the NDHS 2011 report(8). The low levels of 

education reflect Mugu’s status as one of the least developed districts in Nepal. 

Mugu was ranked last (75th) among all districts according to the Overall Composite 

Index which is an indicator of development according to a report titled ‘Districts of 

Nepal, Indicators of Development, Update 2003’ prepared jointly by International 

Centre for Integrated Mountain Development and Central Bureau of Statistics, 

Nepal(35). In the study 38.2% of the children were first born, 37% had a 24-47 

months age difference compared to their elder sibling and 13.4% had less than 24 

months age difference compared to the NDHS 2011 which reports half of births, 50%, 

occur within 3 years of a previous birth with 21% occurring within 24 months(8). In 

this study 65.7% of the respondents had a Food Security score of 4 or less which 

indicates that they enjoy a moderate to high level of food security but the NDHS 
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2011 reports that nationally only 49% of households are food secure(8). The study 

area included the district headquarter and surrounding areas which are reported to 

have relatively more food secure households as stated by the Nepal Khadya 

Surakshya Anugaman Pranali supported by WFP and Nepal and Ministry of Agriculture 

Development(31). The large percentage of food secure households in the study 

could also be due to bias created by the respondent’s tendency to give a socially 

acceptable answer. A majority of the mothers, 85.8%, reported term delivery of their 

child when asked about the gestational age of their child at birth. A majority of 

mothers, 82.1%, reported they had made 3 or more Antenatal Care visits during 

pregnancy but 11% said they had not visited a health facility at all compared to the 

NDHS 2011 which reports 50% of women make 4 or more Antenatal Care visits during 

pregnancy(8). This indicates that a large proportion of women understand the 

importance of Antenatal care during pregnancy and actively seek it although the 

tendency of the respondents to give a socially acceptable response could have 

created bias, especially as no documented evidence of ANC visits was required. 

Another reason for increased awareness and practice of attending Antenatal clinics is 

because the government has offered a financial incentive. 

 In the study 51.6% of the children selected were male and 48.4% female compared 

to a nutrition anthropometric survey carried out in Mugu district by ACF Nepal during 

May/June 2008 which surveyed 901 children aged 6 to 59 months which reported 

47.8% were male and 52.2% were female(15). The largest proportion of the children 

selected, 43.9%, fell between the ages of 36-59 months similar to Nutrition 

anthropometric survey carried out in Mugu district by ACF Nepal which reported 46% 

of the children to be aged between 30-59 months(15).  Most mothers, 87%, 
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perceived their child’s size at birth to be average or larger while a minority, 13%, 

perceived their child to be small or very small at birth similar to the NDHS 2011 

which reports 84% were perceived to be average or larger in size and 12% were 

perceived to be smaller than average(8). A larger proportion of children, 89.8%, were 

exclusively breastfed during the first 6 months of life compared to the NDHS 2011 

which reports 70% of children were exclusively breastfed during the first 6 months(8). 

The very high percentage of exclusively breastfed children in the study population 

could be because of the tendency among the respondents to give a socially 

acceptable response leading to a bias in the results. A majority of the children, 

95.1%, were fed colostrum. Among children in the study 26.4% suffered from 

diarrhea in the past 2 weeks compared to 14% children in the NDHS 2011(8). The 

higher incidence of diarrhea in the study population could be one of the causes for 

the higher rates of under-nutrition and also points to poor levels of hygiene and 

sanitary practices among the study population. A Knowledge Attitude and Practice 

survey titled “Clean water, improved sanitation and hygiene promotion in rural 

villages of Humla and Mugu, Mid-West Nepal” carried out in 2009 involving 320 

households reported only 19% of the respondents had access to a latrine and only 

36% women were aware that they have to wash their hands after defecation(36). 

Among children in the study 31.7% experienced fever in the past 2 weeks compared 

to 19% children in the NDHS 2011 which could also be one of the causes for higher 

rates of under-nutrition(8). In the study 75.6% of mothers had not taken their child to 

a health facility for growth monitoring/ anthropometric measurement in the past 2 

months although it is recommended by the Health Ministry and WHO for all children 

under 5 years of age. This finding could be an indicator of poor levels of access to 
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health facilities or a general lack of awareness among the study population. A 

majority of the children in the study, 97.6%, had been fully immunized according to 

their age, as per the National Immunization Program schedule compared to 87% 

children as reported by NDHS 2011(8). This reflects a high level of vaccination 

coverage in the study population. A majority of the participants, 66.3%, scored 3-4 

which is a moderate Dietary Diversity Score in keeping with the recommended IYCF 

(Infant and young Child Feeding) practice which requires children to be fed at least 3 

different food groups. The NDHS 2011 reports that 44% of children are fed in 

accordance with the recommended IYCF practices(8). The high percentage of 

children fed in accordance with IYCF practices in the study could be explained by 

the tendency of the respondents to give a socially acceptable response creating a 

bias which inflates the actual percentage. 

 

5.2 General Discussion on the key findings of the study 

The study found that in terms of Weight for height, 8.5% of the children were wasted 

and 6.1% were severely wasted in comparison to the NDHS 2011 which reports 11% 

to be wasted and 3% to be severely wasted(8). The overall prevalence of wasting are 

the same in the study and NDHS 2011 report but the prevalence of severe wasting is 

higher among children in the study. This indicates a higher level of severe acute 

under-nutrition among children in the study which could be due to acute illness in 

the period preceding the study which is reflected by the higher levels of diarrhoea 

and fever among children in the study compared to the NDHS 2011. 
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The study found that in terms of Height for age, 25.2% of the children were stunted 

and 36.6% were severely stunted in comparison to the NDHS 2011 which reports 

41% to be stunted and 16% to be severely stunted(8). The overall prevalence of 

stunting is higher in the study, 61.8%, compared to the NDHS 2011 report of 57% and 

the prevalence of severe stunting is much higher among children in the study 

reiterating the fact that Mugu district has the highest levels of under-nutrition in the 

country(8, 14). Stunting is an indicator of chronic under-nutrition which is caused by 

inadequate dietary intake over a long period along with recurrent and chronic illness. 

Keeping in mind the high prevalence of stunting in the study population it is 

important to discuss some of the consequences it has. The 2008 Lancet series on 

Maternal and Child Under-nutrition found that stunting in the first two years of life 

was associated with lower levels of school attainment and reduced economic 

productivity in adult life. Stunting between 12 and 36 months was associated with 

poor cognitive performance and/or lower grades in school(28). Controlling for socio-

economic covariates, prospective cohort studies consistently show significant 

associations between stunting by age 2 or 3 years and later cognitive deficits, school 

achievement, and dropout. Early childhood stimulation has been shown to reduce 

the negative impact of stunting on cognitive outcomes, with lasting effects(29). 

The study found that in terms of Weight for age, 30.5% of the children were 

underweight and 18.3% were severely underweight in comparison to the NDHS 2011 

which reports 29% to be underweight and 8% to be severely underweight(8). The 

overall prevalence of being underweight is higher in the study mainly because of the 

significantly higher share of severely underweight children. Weight for age is an 

indicator of both acute and chronic under-nutrition and the high level of 
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underweight children in the group further highlights the problem of acute and 

chronic under-nutrition among children in Mugu district. 

 

5.2.1 Factors associated with Weight for Height 

In the bivariate analysis the following independent variables: Child Gender, Child Age 

Group, Child Size at Birth, Exclusively Breastfed Child, History of Fever and History of 

Diarrhoea were found to be significantly associated with Wasting among children. 

Among the above listed variables, Child Size at Birth, Exclusively Breastfed Child and 

History of Diarrhoea retained their significance of association in the final multivariable 

model.  

In the study, children perceived to be small at birth had positive association with 

wasting; Odds Ratio of 5.366. Similar results were found in a study where Child Size 

at Birth was found to be associated with wasting with an Odds ratio of 2.4 for term 

babies who were small for gestational age and 4.5 for preterm babies who were 

small gestational age(37). The NDHS 2011 also reports that children perceived to be 

small at birth were more likely to be wasted(8). 

The association between Child Gender and Child Age Group with wasting found in 

the study with a slightly larger percentage of wasting among male children and 

slightly larger percentage of wasting among children less than 11 months of age is 

similar to results from the NDHS 2011 which found wasting to be higher among male 

children and highest in the 9-11 month age group(8). 
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The association between Exclusive breastfeeding and wasting was also seen in a 

study conducted in Nairobi, Kenya which found that bottle fed babies and children 

discontinuing breastfeeding were more likely to be wasted; Odds ratio of 1.6(22). The 

association was also seen in a case control study conducted in Bangladesh which 

found wasting more prevalent among children who had stopped exclusive 

breastfeeding before 4 months of age(23). 

The positive association between acute episode of fever or diarrhoea and wasting 

among children was also seen in a study conducted among Malawian children aged 

6-18 months which found greater duration of fever or diarrhea resulted in greater 

levels of wasting(24). Similar results were seen in a cross sectional study conducted 

in India among children aged 2-5 years which found a significant association (p<0.01) 

between diarrhoea and wasting(38). 

 

5.2.2 Factors associated with Height for Age 

In the bivariate analysis the following independent variables: Maternal Age Group, 

Maternal BMI, Birth Interval, Food Security Score, Number of ANC Visits During 

Pregnancy, Child Size at Birth, Number of Growth Monitoring Visits and Dietary 

Diversity Score were found to be significantly associated with Stunting among 

children. 

Among the above listed variables, Maternal BMI, Birth Interval, Number of Growth 

Monitoring Visits and Dietary Diversity Score retained their significance of association 

in the final multivariable model. Child Age Group which showed no significant 
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association in the bivariate analysis proved to be significantly associated with Stunting 

in the final multivariable model. 

The association between low Maternal Age and stunting was also seen in a cross 

sectional analysis of nationally representative household samples from 55 countries 

which found that mothers below the age of 27 had elevated risk of stunting in their 

children(39). Another study conducted among squatters in Brazil found that the 

prevalence of stunting among children of adolescent mothers was twice as high 

compared to mothers who were 20 years or more(40). 

The association between low Maternal BMI and stunting was similar to the NDHS 

2011 which reported mothers with poor nutritional status (BMI < 18.5) have children 

with the highest levels of stunting(8). 

The association between Birth Interval (<24 months) and stunting was also seen in a 

longitudinal study conducted in the Philippines among 18,544 children younger than 

30 months which found a short previous birth interval (<24 months) was one among 

the two most important risk factors for stunting(41). 

Low Food Security Score was found to be associated with higher levels of stunting in 

a study which surveyed 800 households in 8 countries, including Nepal, among 

children aged between 24 to 60 months(42). 

The protective influence of Growth Monitoring Visits against stunting and under-

nutrition as a whole was also seen in a study which evaluated 16 projects which 

involved Growth Monitoring and Growth Monitoring Promotion impact over the past 

3 decades. The study reported a significant reduction in rates of stunting(25). 
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The association between low Dietary Diversity Score and stunting was also seen in a 

study which analyzed data from DHS surveys of 11 countries including Nepal. The 

study   reported significant associations between low Dietary Diversity Scores and 

stunting in 9 out of the 11 countries(26). Similarly, the Nepal Thematic Report on 

Food Security and Nutrition 2013 showed children with a score of less than 4 had a 

higher prevalence of stunting (76.2%) and stated that there was a significant 

association between Dietary Diversity Score and stunting among children(27). 

The association between maternal ANC visits during pregnancy and stunting was also 

seen in a study which analyzed the role of ANC programs in determining the level 

and distribution of child stunting in three Andean countries which found that, overall 

the use of ANC is associated with a reduction in the level of child stunting(43). 

The prevalence of stunting was highest among children in the age group of 12-35 

months (69.9%) in the study but the NDHS 2011 reported stunting to be highest 

among children of the age group of 36-47 months (53%)(8). 

In the study, children perceived to be small at birth had the highest prevalence of 

stunting (68.7%). The NDHS 2011 also reports that more than half of children whose 

size at birth was very small or small were stunted(11). 

 

5.2.3 Factors associated with Weight for Age 

In the bivariate analysis the following independent variables: Maternal BMI, Food 

Security Score, Child Age Group, Child Size at Birth, History of Diarrhoea and Dietary 
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Diversity Score were found to be significantly associated with Underweight among 

children. 

Among the above listed variables, Child Age Group (36-59 months) and Child Size at 

Birth retained their significance of association in the final multivariable model. 

The prevalence of underweight children was highest (69.8%) among mothers with 

low BMI (<18.5) in the study. The NDHS 2011 also reported the highest prevalence of 

underweight children (52.8%) among mothers with low BMI(8). 

The relationship between food insecure households and underweight children was 

also seen in the NDHS 2011 which reported the highest prevalence of underweight 

children (50%) in severely food insecure households(8). 

In the study the prevalence of underweight was highest among children belonging to 

the age group 12-35 months (60.3%) which is similar to the NDHS 2011 which reports 

highest levels of underweight among children of the age group 18-23 months 

(37%)(8). 

In the study children perceived to be small or very small at birth had a higher 

prevalence (66.6% and 80% respectively) of being underweight. The odds of a child 

perceived to be small at birth to be underweight was 7.124 compared to a child 

perceived to be large at birth. This was similar to the NDHS 2011 findings which 

stated that babies perceived by mothers as very small and small at birth are much 

more likely to also be underweight later in life (43 percent and 45 percent, 

respectively) than those perceived as average or large at birth (25 percent)(8). 
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In the study children who had suffered from an episode of diarrhoea had a higher 

prevalence of underweight (67.7%) among them. The positive association between 

acute episode of diarrhoea and underweight among children was also seen in a study 

conducted among Malawian children aged 6-18 months which found greater duration 

of fever or diarrhea resulted in greater levels of underweight(24). 

In the study a Dietary Diversity Score of 3-4 and 0-2 was associated with a higher 

prevalence of underweight children (48.5% and 66.6% respectively) which is similar 

to   the Nepal Thematic Report on Food Security and Nutrition 2013 which showed 

children with a score of less than 4 had a higher prevalence of underweight (55.7%) 

and stated that there was a significant association between Dietary Diversity Score 

and underweight among children(27). 

 

5.3 Benefits from the study 

The participants in the study gained knowledge regarding correct infant and young 

child feeding practices, the importance of immunization and growth monitoring of 

children and good reproductive health practices like ANC visits during pregnancy and 

appropriate birth spacing as the interviewer counselled the participants about the 

topics mentioned above at the end of the session. 

The results from the study further highlight the high prevalence of under-nutrition in 

Mugu district which should serve as an indicator to national policy makers to step up 

interventions to combat both acute and chronic under-nutrition. 
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The study offers some insights into factors which are associated with child under-

nutrition and future interventions could be designed accordingly. 

Findings from this study can be utilized to generate hypothesis for future research. 

 

5.4 Conclusion 

A cross-sectional study was conducted in July 2014 involving 246 children aged 0-59 

months residing in selected 2 VDCs in Mugu district. Anthropometric measurements 

were conducted on the children participating in the study along with their mothers. A 

structured questionnaire was then administered to the mothers. Data collected was 

recorded on site. Data analysis was done using SPSS version 17.0; Chi Squared test or 

Fishers Exact test was used for bivariate analysis and a final multivariable model was 

created using Logistic Regression with statistical significance of each analysis accepted 

at a p value < 0.05. 

The overall prevalence of wasting are the same in the study and NDHS 2011 report 

but the prevalence of severe wasting is higher among children in the study indicating 

a higher level of severe acute under-nutrition. The overall prevalence of stunting is 

higher in the study compared to the NDHS 2011 and the prevalence of severe 

stunting is much higher among children in the study reiterating the fact that Mugu 

district has the highest levels of chronic under-nutrition in the country. The overall 

prevalence of being underweight is higher in the study compared to the NDHS 2011 

mainly because of the significantly higher share of severely underweight children 

highlighting the problem of both acute and chronic under-nutrition in the district. 
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Wasting was associated with Child Gender, Child Age Group, Child Size at Birth, 

Exclusively Breastfed Child, History of Fever and History of Diarrhoea. Small size at 

birth, not exclusively breastfed and history of diarrhoea had a positive association 

with wasting among children. 

Stunting was associated with Maternal Age Group, Maternal BMI, Birth Interval, 

Number of ANC Visits During Pregnancy, Child Size at Birth, Food Security Score, 

Number of Growth Monitoring Visits, Dietary Diversity Score and Child Age Group. A 

birth interval less than 24 months, poor dietary diversity and child age group of 12-35 

months had a positive association whereas more than 2 growth monitoring visits had 

a negative association with stunting among children. 

Underweight was associated with Maternal BMI, Food Security Score, Child Age Group, 

Child Size at Birth, History of Diarrhoea and Dietary Diversity Score. Low maternal BMI 

(<18.5), child age group of 12-35 months, small size at birth and history of diarrhoea 

had a positive association with underweight among children. 

In conclusion, prevalence of under-nutrition among children aged 0-59 months in 

Mugu district is high as reflected by the indices of wasting, stunting and underweight. 

The situation regarding factors such as dietary diversity and food security which were 

linked to more than 1 indicator of under-nutrition needs to be resolved through 

infrastructure development and intervention programs. Factors such as birth spacing, 

growth monitoring visits, high levels of fever and diarrhoea among children can be 

resolved through adequately staffed health facilities and outreach programs with a 

special focus on health education and promotion. 
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5.5 Recommendations 

5.5.1 Recommendations for Policy Makers 

1. A bi-annual Food security and Dietary diversity survey should be conducted every 

5 years by the Government in the district reflecting seasonal variation and the impact 

of food crises; this will also help in creating a meaningful food security and nutrition 

profile of the district. 

2. Anthropometric survey of children could be conducted alongside the above 

mentioned survey to track the trends in child nutritional status and it could also be a 

measure of the impact of interventions or programs to combat under-nutrition in the 

district. 

3. Financial incentives could be offered to improve attendance of children to health 

care facilities for regular growth monitoring visits. 

4. Financial incentives and opportunities of further study or promotion should be 

provided to Government health personnel serving in backward districts like Mugu in 

order to ensure adequately staffed health care facilities. 

5. Implementation of a Health Insurance scheme could ensure increased utilization 

of the available health care services and reduce some of the economic burden of 

out of pocket expenditure on health care. 

6. Financial incentives could be offered to improve attendance of children to health 

care facilities for growth monitoring visits. 

7. Focus on health promotion and education through group counselling, pamphlets, 

print and electronic media could improve awareness among the population regarding 
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a broad range of issues like proper nutrition, recommended infant and young child 

feeding practices and reproductive health. 

8. A nutritional rehabilitation center for chronic and severely undernourished children 

should be established in the district hospital. 

9. Teachers in schools in the district should be trained regarding early childhood 

stimulation techniques that can be applied at school in order to improve cognitive 

thinking and IQ levels with a special focus on stunted children. 

10. Focus group discussions should be conducted with parents of stunted children 

when they bring their child to a health care facility for growth monitoring regarding 

early childhood stimulation techniques that can be applied at home in order to 

improve cognitive thinking and IQ levels. 

 

5.5.2 Recommendations for Future Research 

1. Household anthropometric survey which takes into account additional factors like 

household wealth, access to clean drinking water and toilets, proper hygienic 

practices and intestinal parasitic infestations in Mugu District could be conducted and 

to minimize cluster effect not more than one child should be selected from a 

household. 

2. Research on micronutrient intake deficiencies among children like Iron, Vitamin A 

and Iodine could be conducted in Mugu District. 
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3. Knowledge, attitude and practice study could be conducted among mothers 

regarding infant and young child feeding in Mugu district. 

4. Knowledge, attitude and practice study could be conducted regarding hygiene and 

sanitation in Mugu District.  

5. Studies on the effectiveness of the Community based Management of Acute 

Malnutrition (CMAM) program in Mugu district. 

6. Research could be conducted on the IQ levels and educational achievements of 

stunted children as compared to healthy children. 
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Appendix a English Questionnaire 

Questionnaire 
 
IDENTIFICATION 
SERIAL NUMBER……………………………………………………………………………… 
NAME OF VILLAGE DEVELOPMENT COMMITTEE…………………………………… 
WARD NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . .  
HOUSEHOLD NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . .  
NAME OF HOUSEHOLD HEAD………………………………………………………………. 
NAME OF RESPONDENT……………………………………………………………………… 
DATE OF INTERVIEW…………………………………………………………………………. 
 
INTRODUCTION AND CONSENT 
Hello.  My name is _______________________________________. I am a student at 
Chulalongkorn University in Thailand. I am conducting a survey along with my co-
researcher about child undernutrition in Mugu District. Your household was selected 
for the survey. I would like to ask you some questions about your household. The 
questions usually take about 10-15 minutes. All of the answers you give will be 
confidential and will not be shared with anyone other than members of our survey 
team. No part of this interview is being recorded in tape or video. You don't have to 
be in the survey, but we hope you will agree to answer the questions since your 
views are important. If I ask you any question you don't want to answer, just let me 
know and I will go on to the next question or you can stop the interview at any time.  
Do you have any questions? 
May I begin the interview now? 
 
SIGNATURE OF INTERVIEWER:…………………………… DATE:…………………… 
 
 
 
 
CHILD 
WEIGHT IN KILOGRAMS……………… HEIGHT IN CENTIMETERS........................... 
MOTHER 
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WEIGHT IN KILOGRAMS……………… HEIGHT IN CENTIMETERS........................... 
 
1. What is your religion? Hindu. . . Buddhist . . . Other. . . 

2. What is your caste/ethnicity? …………………………..  
 
3. Have you ever attended school? No education……. Primary School…………(≤ Grade 

5) Some Secondary School(≥ Grade 6)………..  Graduated high school or more……………. 

4. How old were you at your last birthday? Age in completed years…………………………. 
5. What is the age of the target child in completed years and 

months?.............................. 

6. What is the sex of the child? Male…………. Female……………… 

7. When child was born, was he/she very large, larger than average, average, smaller 

than average, or very small? Very Large…. Larger than Average…. Average…. Smaller 

than Average…. Very Small…. Don’t Know….  

8. How much did child weigh at birth? Record weight in kilograms from health card, if 

available…………….. Don’t Know…….. 

9. Mothers Gestational Age at childbirth? Term birth: gestational age ≥ 37 completed 

weeks (259 days) and < 42 completed weeks (294 days)…….. Preterm < 37 weeks……… 

Post Term or Post Dated > 42 weeks…………Don’t know………. 

10. If the child has an elder sibling, the number of months differing between the 

birth of the child and elder sibling? 1st born………….. < 24 months…………... 24-47 

months…………… ≥ 48 months…………… 

11. Was the child exclusively breastfed upto 6 months of age? Yes……No………. 

12. Was the child fed colostrum, the orange to yellow, thick and sticky secretions 

from the breast produced during the first few days after birth? 
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13. Has the child suffered from diarrhea over the past 2 weeks? Yes……No……Don’t 

know 

14. Has the child suffered from fever with rapid or uncomfortable breathing and/or 

cough over the past 2 weeks? Yes……No…….Don’t know 

15. How many times did you receive antenatal care during this pregnancy? 0………… 

1……..2….....≥3…….. 

16. How many times have you taken you child for growth monitoring at the health 

facility over the past 2 months? 0……..≤2……...>2 

17. Has child been immunized as per the schedule of the Expanded Program on 

Immunization? Do you have a card where the child's vaccinations are written down? 

If yes copy dates from the card. 

BCG- Bacillus Calmette–Guérin Vaccine agains Tuberculosis………………………….. 

OPV- Oral Polio Vaccine 1……………….2…………..…….3…………………. 

DPT- Vaccine against Diptheria, Pertusis and Tetanus 1………..2…………3…………. 

Hep B- Vaccine against Hepatitis B 1………..2………….3…………… 

JE- Vaccine against Japanese Encephalitis………………………. 
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18. Now I would like to ask you about liquids or foods that your child had yesterday 

during the day or at night. I am interested in whether your child had the item I 

mention even if it was combined with other foods. You are to answer Yes, No or 

Don’t know. 

Did child (drink/eat):                                                                              Yes      

No      Don’t Know 

18.1 Plain water? 

18.2 Juice or juice drinks? 

18.3 Soup? 

18.4 Milk such as tinned, powdered, or fresh animal milk? 

IF YES: How many times did child drink milk?.................. 

18.5 Infant formula like Lactogen? 

IF YES: How many times did child drink infant formula?............... 

18.6 Any other liquids? 

18.7 Yogurt? 

IF YES: How many times did child eat yogurt?.................... 

18.8 Any fortified baby food like Cerelac, Nestum, Champion etc?  

18.9 Roti, rice, maize, millet, noodles, porridge, or other foods made from grains?  

18.10 Pumpkin, carrots, squash or sweet potatoes that are yellow or orange inside?  

18.11 White potatoes, white yams, colocasia, or any other foods made from roots? 

18.12 Any dark green, leafy vegetables like spinach, amaranth leaves, mustard 

leaves?  

18.13 Ripe mangoes, papayas or apricot? 

18.14 Any other fruits or vegetables? 
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18.15 Liver, kidney, heart or other organ meats? 

18.16 Any meat, such as pork, buff, lamb, goat, chicken, or duck? 

18.17 Eggs? 

18.18 Fresh or dried fish or shellfish? 

18.19 Any foods made from beans, peas, lentils, or nuts? 

18.20 Cheese or other food made from milk? 

18.21 Any other solid, semi-solid, or soft food (jaulo, lito, sarbottam pitho etc.)? 

How many times did child eat solid, semisolid, or soft foods yesterday during the day 

or at night?...................... 

 

Food groups in dietary diversity score- score included a point for each of the major 

nutritionally important types of food the child may have eaten, while providing some 

balance between plant foods and animal-source foods. 

1. Starchy staples – two questionnaire items combined: 

Foods made from grain 

Foods made from roots or tubers 

2. Food made from legumes 

3. Dairy – two items combined: 

Milk other than breastmilk 

Cheese or yogurt 

4. Meat, poultry, fish or eggs 

5. Vitamin A-rich fruits and vegetables – three items combined: 

Pumpkin, red or yellow yams or squash, carrots, or red sweet potatoes 

Green leafy vegetables 
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Mango, papaya, or other local vitamin A rich fruits 

6. Other fruits and vegetables, or fruit juice – two items combined 

7. Foods made with oil, fat or butter 

 

19. In the past 12 months, how often did you or any household member have to eat 

a limited variety of foods due to a lack of resources? 

NEVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 RARELY . . . . . . . . . . . . . . . . . . . . . . . . . . 2   
SOMETIMES . . . . . . . . . . . . . . . . . . . . . . . . 3OFTEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4  
 

20. In the past 12 months, how often was there with no food to eat of any kind in 
your household because of lack of resources to get food? 
NEVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 RARELY . . . . . . . . . . . . . . . . . . . . . . . . . . 2   

SOMETIMES . . . . . . . . . . . . . . . . . . . . . . . . 3OFTEN . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . 4 
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Appendix b Nepali Questionnaire 
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Appendix c Growth Charts 
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Appendix d Ethical Approval 
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Appendix e DPHO Permission 
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