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Abstract 

Background 
There is a high prevalence of chronic undernutrition globally with close to one in four 

children being stunted. Poor maternal mental health status has been suggested as a potential 

risk factor for inadequate growth in children, however, current results are inconclusive. 

Objectives 
The main aim of this study was  to determine whether maternal mental health status was 

associated to child height for age in a rural area in Nepal. Additionally it aimed to examine 

other risk factors for stunted growth and to examine whether head circumference for age 

could be used as a proxy for height for age.  

Methods 
The study was household-based and cross-sectional in design. Included were 214 mother and 

child pairs. The children were aged 6-23 months. Data collection consisted of structured 

interviews using a questionnaire, and taking anthropometric measurements of children and 

mothers. Maternal mental health was assessed using the WHOs SRQ-20.  

 
Results 
The prevalence of stunting was 29%. The mean SRQ-20 score was 7.3. No significant 

association between maternal mental health status and child height for age was found. 

Significant risk factors for low height for age in multivariate analyses were low maternal 

height, being of intermediate caste, being cared for by someone other than the mother during 

the day and being a boy. Protective factors were maternal education above 4 years, a large 

birth size and low dietary diversity. Maternal mental health status was significantly associated 

to household food insecurity, caste, husband’s education and child illness. The correlation 

coefficient between head circumference for age z-score and height for age z-score was 0.48, 

however, only one of the examined risk factors, maternal height, was a significant predictor of 

both indicators. 

Conclusion 
In Okhaldhunga, Nepal, child height for age was not associated to maternal mental health 

status in the examined age group. Head circumference for age was a less sensitive indicator of 

undernutrition compared to height for age, and could not have been used as a proxy for height 

for age in this study.  
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1 Introduction 

1.1 Background for the study 

This study examines child nutritional status and factors that may contribute to chronic 

undernutrition, in Okhaldhunga, a rural district in eastern Nepal. It especially focuses on 

maternal mental health and its potential effect on child nutritional status, indicated by height 

for age.  

Malnutrition (i.e. over- and undernutrition) is the largest contributor to the global burden of 

disease (1). It causes huge economic losses in addition to human suffering (1). Undernutrition 

is a global problem estimated to, directly or indirectly, cause the deaths of 3.1 million children 

under the age of five per year, making up 45% of the total number of deaths in that age-group 

(2). South Asia, including Nepal, is the region with the greatest number of undernourished 

people (3).  

Within the 17 Sustainable Development Goals (SDGs) which have now replaced the eight 

Millennium Development Goals (MDGs), nutrition continues to be an important focus 

globally. The 2016 Global Nutrition report states that at least 12 of the 17 SDGs are nutrition 

related. SDG 2 is directly concerned with undernutrition and aims to “End hunger, achieve 

food security and improved nutrition, and promote sustainable agriculture” by 2030 (1). As a 

part of this, six global nutrition targets, endorsed at the 2012 World Health Assembly, should 

be reached by 2025. (4). These are six interlinked targets aiming to improve maternal, infant 

and young child nutrition (4). One target is to reduce the number of children under five who 

are stunted by 40% and another one is to reduce and keep childhood wasting at less than 5%. 

The prevalence of stunting is decreasing but at a rate too low to reach the goal by 2025 (1).  

The present study included children aged 6-23 months. Children up to the age of two years are 

especially vulnerable to the repercussions of undernutrition (2). This time is a period of rapid 

growth and brain development with high nutrient needs and maturation of the immune system 

(5). The first 1000 days, roughly the time from conception to the child’s second birthday, 

offers an important window of time to lay the nutritional foundation for a healthy 

development (6). A study comprising data from national surveys in 54 countries showed that 

delayed growth, especially length, rapidly increases in the first two years and little catch up-

growth is seen in the period up to five years (6). 
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1.2 Anthropometric indicators of child nutritional status  

There are three commonly used indicators of nutritional status in children under 5 years. They 

are height for age, weight for height and weight for age. The indicators are expressed in z-

scores which is the deviance, in standard deviations, from the median of the World Health 

Organization (WHO) Child Growth Standards. A height for age z-score that is two or more 

standard deviations (SDs) below the median height for age, is defined as stunting (7). 

Correspondingly, a weight for height z-score below -2 SDs is defined as wasting and a weight 

for age z-score below -2 SDs as underweight (7). A z-score of three or more standard 

deviations below the median is defined as severe stunting, wasting and underweight 

respectively (7). Head circumference for age is another sometimes examined indicator which 

also has a WHO Growth Standard.  

Height for age is a good measure for chronic undernutrition in children (8). A chronic 

shortage of nutrients in a child’s diet tend to impair their longitudinal growth (9). Weight for 

height is a good indicator of acute malnutrition (8). Weight for age was used as an indicator in 

the MDGs. This was however criticized by some who argued that stunting would have been a 

better indicator (8). With the increasing prevalence of obesity and the double burden of under- 

and overnutrition in many areas, there is a risk of malnourished stunted children having a high 

weight for height and thereby a normal weight for age (10). Underweight also fails to 

distinguish between stunting and wasting and as the etiology and consequences of stunting 

and wasting differ, using stunting and wasting as indicators for undernutrition can give more 

precise information (11). In the SDGs stunting and wasting are the indicators used to evaluate 

child nutritional status. This study will use height for age as an indicator for nutritional status. 

Weight for age and weight for height will only be used for descriptive purposes in the study 

and to identify acutely malnourished children in need of treatment. Head circumference for 

age will be compared to height for age and the correlation between the two indicators 

examined. 

 

1.2.1 Height for age 

Globally 155 million children under five were stunted in 2016 (12). This constitutes nearly 

one in four children in that age group. The prevalence of stunting has declined from 33% in 

2000 to 23% in 2016 (12). There are however large regional variations in rate of reduction 

(1). Half of the worlds stunted children live in Asia (12). In south-central Asia the prevalence 
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is 34% (12). There is a higher prevalence of stunting in rural areas compared to urban areas 

(13). Stunting increases the under-five mortality (14). In addition, stunting in early childhood 

is at least in part irreversible and has been shown to predict lower cognitive functioning and 

school results later in life (14). Stunted girls who grow up to be stunted mothers have 

increased risk of obstructed labor and of giving birth to babies with low birth weight (5). 

Through these processes stunting effects generations to come. In addition, children who are 

stunted by the age of two and then experience rapid weight gain after turning two, have an 

increased risk of obesity, cardiovascular disease and diabetes type 2 later in life (2). 

 

1.2.2 Weight for height 

About 51 million children under five globally suffered from wasting in 2016 (12). The global 

prevalence is 7.7 percent (12). Wasting or low weight for height is an indicator of acute 

malnutrition. Infectious diseases such as diarrhea, malaria and intestinal parasites often cause 

or contribute to wasting (13). Children who are wasted have a markedly increased risk of 

dying (13). The global prevalence has increased from 5.0% in 2000 (12). 

 

1.2.3 Weight for age 

The global prevalence of underweight in children under five was 14% in 2015 (15). The 

prevalence has declined from 25% in 1990 (13). Underweight was used as an indicator for 

MDG 1, eradicate extreme hunger and poverty which aimed to halve the proportion of people 

suffering from hunger between 1990 and 2015 (16). As aforementioned, there is a risk that 

some of this decline in underweight represents an increase in overweight in stunted children 

thereby masking the presence of chronic malnutrition (13). There has now been a shift in 

focus from weight for age (WAZ) to the more specific indicators height for age (HAZ) and 

weight for height (WHZ) (1). 

 

1.2.4 Head circumference for age 

Head Circumference for age (HCZ) is a less used potential anthropometric indicator of 

undernutrition. As it is easy to measure and requires little equipment, which is valuable for 

field studies, it has been proposed as a potential indicator for chronic undernutrition (17). 

However, since it is a less used measurement in nutrition studies it is not yet clear if this 
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indicator could be used to indicate chronic malnutrition in a way similar to that of height for 

age. For HCZ to be used as a proxy for HAZ, it is necessary that the two anthropometric 

values share predictors and outcomes, that they are part of the same causal pathways. 

However, if this is not the case, it could still be a potentially useful indicator of nutritional 

status in its own right. Research examining these relationships show varying results (17-22). 

A longitudinal study carried out in rural Nepal with 500 children between 6 months and 8 

years found HCZ was significantly associated with intake of animal source protein, gender, 

WAZ and to a lesser extent HAZ (17). A Ugandan cross-sectional study of 512 children, 6-8 

months, found HAZ and WAZ to be associated to cognitive and motor development, though 

did not find the same relationship with HCZ (22). A Kenyan study including 204 children, 2-3 

years, found both HAZ and HCZ to predict cognitive and motor development though only 

HAZ was associated to SES suggesting a difference in risk factors (18). Another cross-

sectional study, this one from Uruguay and including 2046 children under 5, found HAZ and 

HCZ to be correlated and they both predicted cognitive and motor development (19). A Dutch 

study including 20465 children from the Netherlands, Morocco and Turkey showed a 

correlation coefficient of 0,37 between HCZ and HAZ and 0,46 between HCZ and WAZ for 

children aged 2 months to 11 years (20). It has been suggested that the associations between 

the HCZ and other anthropometric indicators may differ between adequately nourished 

children and undernourished children (23). A study reanalyzing data from 15 000 East 

German children found support for the hypothesis that the brain is prioritized when there is 

limited resources for growth (23). The correlation between HAZ and HCZ will then decrease 

in the case of undernourishment.  

 

1.3 Undernutrition and risk factors 

There are many well-examined risk factors for undernutrition. Many of them are related to 

poverty. The risk factors include lack of food security, poor physical health, low birth weight, 

low family socioeconomic status, rural setting, maternal stunting, low maternal education and 

suboptimal care practices including poor complementary feeding practices (2). Undernutrition 

and infectious diseases exasperate the effect of one and other in a vicious spiral. 

Undernutrition will weaken the immune system, thereby increasing the susceptibility to 

pathogens while infections increase the nutrient need and may decrease the food intake and 

nutrient absorption (24). Figure 1 shows the UNICEF conceptual framework of the 
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determinants of child undernutrition. The framework depicts how risk factors for 

undernutrition interact and ultimately affect nutritional status (13). 

 

 

Figure 1: UNICEF conceptual framework of the determinants of undernutrition. Adapted 

from Unicef 2013 (13). 

 

The immediate causes of undernutrition, inadequate nutrient intake and disease, operate on 

the individual level. The underlying causes, affecting the immediate causes, operate on a 

household and community level. The basic causes, which influence the underlying causes, are 

found on levels from the household to global. Maternal mental health status can be placed as a 

cause of undernutrition on the household level. A poor mental health status can be caused by 

inadequate access to human, social and financial resources. It can potentially affect all three, 

by UNICEF outlined, underlying causes; Food security, care practices and household 

environment.  

 

1.4 Maternal mental health 

WHO defines mental health as “a state of well-being in which an individual realizes his or her 

own abilities, can cope with the normal stresses of life, can work productively and is able to 

make a contribution to his or her community.”(25).  
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Finding reliable data on mental health and prevalence of mental health disorders can be a 

challenge for low- and middle-income countries (LMICs). In a review of WHO World Mental 

Health surveys from 17 countries, including some low-income countries (LICs), anxiety and 

depressive disorders were found to have a 12-month prevalence of 11% and 6% respectively 

(26). Anxiety disorders and depressive disorders are grouped together as common mental 

disorders or non-psychotic common mental disorders (27). Depression is the common mental 

disorder with the highest prevalence globally, 4.4%, and is ranked as the number one single 

contributor to non-fatal health loss by WHO (27). Depression is characterized by reduced 

energy, loss of interest, loss of positive emotions, changes in sleeping pattern and various 

somatic symptoms (28). This could potentially affect many areas of childcare that in turn 

affect child growth.  

The prevalence of perinatal mental disorders is higher than the prevalence of mental health 

disorders in the general population. In studies from high-income countries (HICs), it tends to 

vary between 10-15% (29). A review of data from 17 low- and lower middle-income 

countries showed a mean prevalence of 19.8% of non-psychotic common perinatal mental 

disorders (30). The condition can also be long lasting. For around 30% of women with 

postnatal depression in HIC the depression persist one year after giving birth (29). In a meta-

analysis of 17 articles on postnatal depression among rural women in both LICs and HICs, the 

prevalence was found to be 27%. The prevalence in LICs was higher than in HICs (31). This 

suggest that mothers from rural areas in LICs could be a particularly vulnerable group for 

poor mental health.  

 

1.5 Maternal mental health and child nutritional status 

Research on the correlation between poor maternal mental health and undernutrition in 

children have so far given inconclusive results. In 2011 a systematic review and meta-analysis 

was published. It included 17 studies from eleven different LMICs in Africa, Asia and South 

America (32). A total of 13923 mother and child pairs were part of these studies. Twelve of 

the studies had stunting as an outcome variable and all seventeen included underweight as an 

outcome variable. The meta-analysis showed a significant effect of maternal mental health on 

both child stunting and underweight. The odds ratio (OR) for stunting in the analysis was 1.4 

(95% Confidence Interval (CI): 1.2-1.7) for children of mothers having poor mental health 

compared to those of mothers having good/adequate mental health. The corresponding OR for 
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underweight is 1.5 (95% CI: 1.2-1.8). There was however heterogeneity across the studies. 

When only the four longitudinal cohorts are analyzed, the correlation strengthens somewhat 

(OR: 2.0, (95% CI: 1.0-3.9) and OR: 2.2, (95% CI: 1.5-3.2) respectively for stunting and 

underweight). For underweight there is then homogeneity and the heterogeneity is reduced for 

stunting. The strengthening of the relationship between maternal mental health and child 

growth in the cohort sub-analysis could be due to the exclusion of a large multi-country cross-

sectional study (four sub-studies in total) which only found a significant correlation in one 

participating Asian country. The studies have used different assessments of mental health, 

some looking only at depression and others at a wider concept of mental health where 

depressive symptoms are part of the assessment. An analysis of the seven studies looking at 

the relationship between maternal depression and child stunting gave an OR of 2.0 (95% CI: 

1.4-2.9) and there was homogeneity across these studies. A strengthening of the association 

was also seen in the case of child underweight and maternal depression with an OR of 1.7 

(95% CI: 1.2-2.4), however, heterogeneity remained for underweight. It is possible that the 

studies strictly assessing depression rather than general mental health have identified women 

of poorer mental health than the other studies, which could increase the effect on child growth 

and make it easier to demonstrate a significant effect on stunting. It is also possible that 

different types of mental health problems will have different effects on child growth. This 

could be further examined by assessing the effect of other common mental disorders, such as 

anxiety disorders, on child growth.  

Another systematic review was published in 2018 (33). This review did not include a meta-

analysis. The review examined associations between maternal depression and child growth 

and included 20 cohort or case-control studies with sample sizes ranging from 147 to 21 000 

mother and child pairs. Six studies examined the association between maternal depression and 

stunting and/or underweight in children up to 12 months of age. All findings showed a 

statistically significant positive association except two that were only significant at certain 

ages and found non-significant associations at 9 and 12 months respectively. For children 

above 12 months the results were inconsistent. For this age group, thirteen studies examined 

the relation between maternal depression and the child’s weight for age or BMI and seven 

studies the relation between maternal depression and stunting or HAZ. The review suggested 

that the effect of maternal depression is centered on the growth during the child’s first year. 

Looking at 25 individual studies from 20 publications (34-54) on maternal mental health and 

child growth, 19 studies had stunting and/or HAZ (34, 37, 38, 40, 41, 45-48, 50-54) and 20 
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studies had underweight and/or WAZ (34-36, 38-50, 53) as an outcome variable. Several of 

these studies were included in one or both of the reviews. Out of the 19 studies looking at 

stunting/HAZ, ten studies found a significant effect of maternal mental health (37, 40, 41, 46-

48, 51-54). A cohort study found the association to be significant only at some of the ages (3 

and 6 months), while not at other ages (6 weeks and 9 months) (34). Eight studies found no 

significant effect (38, 41, 45, 46, 50). For the 20 studies with underweight/WAZ as an 

outcome, the results were similar. Nine studies showed a significant association (35, 39, 41, 

42, 45-49), one cohort study found partly significant results (34), and 10 studies found no 

correlation between maternal mental health and underweight (36, 38, 41, 43, 46, 50, 53).  

Only a few of the studies analyzed the child nutritional status indicators as continuous 

variables. Four out of five studies found HAZ to be significantly associated with maternal 

mental health (38, 40, 48, 51, 52). Four studies included WAZ (38, 42, 48, 51) of which two 

found a significant association (42, 48).  

A larger proportion of the studies carried out in Asian countries have found maternal mental 

health to be significantly associated with child growth (figure 2). Harpham et al, who found 

significant results in India and Vietnam but not Ethiopia and Peru in their study, hypothesize 

that this could be due to South Asian women being less empowered than women elsewhere, 

including being subject to high demands from family members and in-laws (41). This could 

make it even more challenging to cope with growth failure in their children. As there are 

currently few studies, it will be important to carry out more research in this field to see if this 

regional variance holds true. Identifying where and under what circumstances maternal 

mental health has the greatest effect on child growth will be important to design appropriate 

and effective interventions.  

 

 



19 
 

 

Figure 2: Map showing countries with studies that have examined the effect of maternal 

mental health on stunting or HAZ. Color-coding: Number of studies with significant 

findings/total number of studies. Map created using mapchart.net. 

 

 
In the meta-analysis by Surkan et al. depression had a greater impact on child growth than 

poor mental health in general (32). Looking at the 25 individual studies, 13 used 

measurements for common mental health disorders/general mental health, such as the WHO 

Self-Reporting Questionnaire 20 (SRQ-20) (39, 41-43, 46, 49, 51, 55). The other twelve 

measured depression or depressive symptoms with for example the Edinburgh Postnatal 

Depression Scale (EPDS) or the Center for Epidemiologic Studies Depression Scale (CES-D) 

(34-38, 45, 47, 48, 50, 52-54). With stunting or HAZ as an outcome, nine studies measured 

general mental health (41, 46, 51, 55) and ten measured depressive symptoms (34, 37, 38, 45, 

47, 48, 50, 52-54). A significant correlation was found in 4/9 (44%) of the studies examining 

general mental health and 6/10 (60%) of the studies examining depressive symptoms.  

The result for underweight is similar with 5/11 (45%) finding a significant correlation 

between maternal mental health and child underweight and 4/9 (44%) finding a significant 

correlation between maternal depression or depressive symptoms and child underweight (34-

36, 38, 39, 41-43, 45-50, 53).  

Among the 25 studies, 14 had both stunting or HAZ and underweight or WAZ as outcome 

variables (34, 38, 41, 45-48, 50, 53). In eight of these studies, the same result was found for 

both outcomes. Stunting and underweight either were (three studies (34, 47, 48)) or were not 
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(four studies (38, 41, 46, 50)) significantly correlated to maternal mental health or depressive 

symptoms. In the remaining six studies a significant correlation was found only in the case of 

either stunting (three studies (41, 46, 53)) or underweight (three studies (41, 45, 46)). As seen 

above, 57% of the studies show the same association between maternal mental health and the 

two respective indicators of child growth mentioned. 

Four studies have analyzed their results with height for age both as continuous and 

dichotomous (stunted/not stunted) variables (38, 48, 52, 55). Three found the same results for 

the dichotomized variables and the continuous variables. The final study, a cohort, found the 

same results at 6 and 24 months but differing results at 12 months (52). 

Most of the studies on this topic have a cross-sectional design and in those cases no 

conclusions regarding causality can be drawn from the data. In Rahman et al. prenatal 

depression was found to be correlated with growth failure after birth also when birth weight 

was controlled for (48). Several ways in which poor maternal mental health can effect child 

growth have been suggested. Adewuya et al. found that mothers who were depressed stopped 

breastfeeding earlier than non-depressed mothers (34). Several studies found that diarrhea and 

other infections were more common in children of mothers with poor mental health (34, 46, 

48). This might suggest that hygiene and/or health-seeking behavior is compromised when the 

mother is suffering from poor mental health. Additionally it has been suggested that 

emotional unavailability on the part of a depressed mother can cause failure to thrive in the 

child (47).  
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1.6 Country profile of Nepal 

 

 

Figure 3: Map of Nepal 

 

Nepal is a landlocked country in south Asia with a population of 29 million people (56). It 

borders India and Tibet (China) and covers 147 000 km³ (56). Nepal is divided into three 

ecological zones, namely Mountain, Hill and Terai (the latter being the lowlands bordering 

India). It is also divided into five development regions, namely Eastern, Central, Western, 

Mid-western and Far-western (57). Nepal is a low-income country and 25% of the population 

live below the national poverty line (56). Services, including tourism, contributes to 52% of 

the GDP and agriculture to 33% (56). The country is ranked as number 144 on the UN Human 

Development Index (HDI) (58). This puts Nepal in the medium human development group as 

one of the last countries above the cut-off to low human development. Nepal has seen much 

political turmoil. After a civil-war where the monarchy was overturned in 2008, nearly eight 

years were spent trying to agree on a constitution (59). On September 20, 2015, a constitution 

was finally adopted, leading to protests and disruption of trade (59).  

 

1.6.1 Population and household demographics 

The majority of the population (81%) live in rural areas (60). The mean age of first marriage 

is 17.9 years for women and 21.7 years for men (57). The median age to become a mother is 

20.4 years and 17% begin childbearing while 15-19 years old (57). Primary school (4 years) 

http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjflIGIwK3ZAhUKhqYKHVOpBhcQjRwIBw&url=http://toursmaps.com/nepal-map.html&psig=AOvVaw0tLdIA2Ekp1A9PBK0lL9jF&ust=1518975810080940
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or higher have been completed by 41% of women and 55% of men (57). According to Nepal 

demographic and health survey (NDHS) 2016, 73% of the women own a mobile phone and 

89% of the men (57). A proportion of 23% of women use the internet and the corresponding 

figure for men is 47% (57). Household food insecurity is experienced by 52% of the 

households (61% in rural areas) (57). This figure is almost unchanged since the 2011 

demographic and health survey, when 51% of households reported food insecurity (61). 

 

1.6.2 Child nutrition 

In Nepal, 41% of children under five suffered from stunting in 2011 (61). In the following 

national survey conducted the year after present study, stunting among children under five 

was reduced to 36% (57). Regional variations in Nepal range from 29-55% and the prevalence 

of stunting is higher in rural areas than in urban areas (57). The mean HAZ-score in 2016 was 

-1.5 SDs (57). The MDG-target for 2015 in Nepal was 30% stunting (62). Although Nepal did 

not reach the target, they have made good progress. In 2001 the level of stunting in the 

country was 57% (63). A study from 2015 examined the rapid reduction in stunting between 

2001 and 2011 (64). They found that in the same period women’s education increased rapidly, 

antenatal care visits and hospital births increased, fertility decreased and birth intervals 

increased. In addition, improvements to water supply were made and open defecation was 

reduced.  

In a study conducted in rural Nepal in 2012, suboptimal breastfeeding, receiving below 

minimum dietary diversity and minimum meal frequency, food insecurity, diarrhea and 

having a mother not earning money, were factors found to be predictors of stunting in 

multivariate analysis (65). Another study from rural Nepal, published in 2009, showed low 

standard of living and low maternal body mass index (BMI) to be independent risk factors for 

stunting. The study also found a maternal educational level of six years of schooling or more 

to be protective (66). A longitudinal study published in 2017, found maternal education to be 

the strongest predictor of both HAZ and stunting for children at 2.5 and 8.5 years of age (67). 

Secondary schooling was found to have the strongest protective effect. Belonging to the 

highest socioeconomic group was also found protective in the study. 

In 2012 Nepal adopted the Multi-sector Nutrition Plan for accelerating the reduction of 

maternal and child undernutrition in Nepal, for 2013 – 2017 (2023) (68). A longitudinal study 

found that knowledge about the plan, nutrition-related activities and funding was increasing 
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during the years of 2013-2016 from district level and up (69). However, at the local Village 

Development Committee-level an improved understanding and knowledge of the Nutrition 

Plan was not detected. Another study found that nutrition training among civil servants and 

office holders responsible for nutrition activities and policy coordination, increased from 33% 

in 2013 to 57% in 2015 (70).  

 

1.6.4 Maternal mental health 

There is little data on the prevalence of non-psychotic common mental disorders in Nepal and 

reported prevalence tend to vary. One study, including 426 postnatal women, using both 

Edinburgh Postnatal Depression Scale (EPDS) and SRQ-20, found 4.9% with postnatal 

depression and 3.1% with indication for common mental disorders (71). The study was 

carried out in both an urban and a rural area. Another study with 346 participants from an 

urban area, using EPDS, found 30% of the women to be postnatally depressed (72). Both 

studies were conducted 6-10 weeks after delivery. An article analyzing maternal mental health 

in primary care in five countries including Nepal, reported measured prevalence ranging from 

3.1 to 19.4% in Nepal (73). 

There are few mental health specialists in Nepal and less than 1% of the health budget is spent 

on mental health (74). However, the National Health Sector Program for 2010-2015, is the 

first National Health Sector Program in Nepal to address mental health (74). A study from 

2015 reported that only seven out of Nepal’s 75 district hospitals, provide mental health 

services (75). The community health volunteers are not trained in mental health (75). 

To the best of my knowledge maternal mental health has not been examined in relation to 

child growth in Nepal prior to this study. Significant associations have however been found in 

neighboring Bangladesh, India and Pakistan (37, 41, 43, 46-48). 

 

1.6.5 Okhaldhunga, the study site 

Okhaldhunga district is one of 75 districts in Nepal and belongs to the Eastern Hill eco-

development region. In 2011, Okhaldhunga district had a population of 148 000 and the 

number of households was 32 000 (76). It covers an area of 1074 km² and is divided into 55 

village development committees (VDCs) and one central municipality (76). Each VDC is then 

subdivided into 9 wards. Agriculture is the primary source of income in this region, 34% of 
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the population belong to the lowest wealth quintile and another 28% to the second wealth 

quintile according to NDHS 2011 (61). The level of stunting was 46% among children below 

5 years in 2011 (61). Primary education (4 years) or higher has been completed by 37% of the 

women and 47% of the men in the region (61). Okhaldhunga has one community hospital and 

every VDC has a health post. In each ward there is a female community health volunteer 

called Seyam Sevika in Nepali.  

Nepal was hit by an earthquake on April 25th 2015 and then another one on May 13th. In 

addition there were many aftershocks. In Okhaldhunga there were comparatively few 

casualties though there was substantial material damage. According to information from 

Okhaldhunga Community Hospital, 18 people in the district died, more than 500 families lost 

all they owned and 13-15 of the 56 health posts were damaged (77).  

 

1.7 Study rationale 

Although Nepal has seen an impressive reduction in the prevalence of stunting, numbers are 

still high. With more than one third of the children in the country still suffering from chronic 

undernutrition as indicated by stunting, examining potential risk factors are important. Each 

new risk factor identified and scientifically supported, is a potential approach to reduce poor 

growth in children and the problems that follow.  

Research on maternal mental health in Nepal presents varying pictures, however, numbers 

with poor mental health are potentially quite high. It is therefore important to establish to 

what extent poor maternal mental health is a risk factor for child undernutrition. It is also 

important to increase focus on maternal mental health as an independent problem, a cause that 

may be furthered by establishing an association to child nutrition. Research has suggested that 

mothers in rural areas of LICs, such as the mothers in Okhaldhunga, may be particularly 

exposed to poor postnatal mental health. 

Benefits of this study 

 Contributes to the relatively new and growing research on the association between 

maternal mental health and child development.  

 Provides knowledge on risk factors contributing to low height for age in Okhaldhunga 

district.  

 Provides a picture of the mental health status of mothers in the area.  
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1.8 Objectives and research questions 

Main objective 

The overall objective of this study is to examine how various factors, in particular maternal 

mental health, are associated with child height for age in Okhaldhunga, Nepal. 

 Research questions: 

 What is the relationship between maternal mental health and child nutritional status, 

indicated by height for age? 

 To what extent are various sociodemographic, child health and dietary factors 

associated with child height for age? 

 What is the relationship between maternal mental health and known or potential risk 

factors for undernutrition examined in this study?  

 

Additional objective 

An additional objective of this study is to examine the relationship between height for age and 

head circumference for age. The aim is to investigate whether or not head circumference for 

age could be used as a proxy for height for age.  

 Research question: 

 What is the correlation between height for age and head circumference for age in the 

study population? Do height for age and head circumference for age share common 

predictors in Okhaldhunga, Nepal? 

 

Specific objectives 

 To determine the mental health status of mothers with children aged 6-23 months.  

 To examine sociodemographic factors, child feeding practices and the child’s history 

of illness. 

 To determine the children’s height for age and the prevalence of stunting in the study 

population. 

 To determine the mothers’ height and BMI. 

 To determine the children’s head circumference for age and weight for age. 
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2 Methods 

 

2.1 Study design 

This is a quantitative cross-sectional household survey undertaken in Okhaldhunga district. 

Data collection consisted of structured interviews using a questionnaire, and taking 

anthropometric measurements. The data was collected in the homes of the participants and 

214 mother and child pairs took part in the study. The time of data collection was September 

to November 2015. 

 

2.2 Study site 

Okhaldhunga district is a rural area with steep hills. Road access is very limited and most 

parts of the district are reached only on foot. Most families farm their own land, some run 

small shops out of their homes. There are few other employment opportunities in this rural 

area. Many young men migrate to other countries, or go other places in Nepal, for work. 

Women often marry early and then move to their in-laws. Houses are generally built of stones 

and mud, and earth floors are the most common flooring. Cooking is mainly done over open 

fires, using wood. Data collection started in the end of the rainy season and carried on towards 

winter. Several crops, grains and vegetables, were harvested during this time.  
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2.3 Study population and sampling 

2.3.1 Study population 

The participants of the study were mother and child pairs in which the child was 6-23 months 

old. In one case, the mother had more than one child within the age group and one of the 

children was then randomly selected to be included in the study.  

Inclusion criteria: 

 Mother and a child of hers, 6-23 months old, being present in household 

 Informed consent given 

Exclusion criteria: 

 Child is a twin 

 Child has a known congenital abnormality 

 Mother is below 18 years old 

 No consent given 

 

2.3.2 Sample size 

The sample size was calculated using Russ Lenth’s power and sample size calculator. In a 

study conducted in Nepal among 236 women six months postpartum, the mean SRQ-20 score 

was found to be 4.61 and the standard deviation 3.48. The calculation was based on these 

figures as well as an 80% statistical power. The SRQ-20 score was treated as a continuous 

variable and a difference of means of 1.5 points was considered clinically important. Stunting 

in Nepal in the age group 6-23 months has a prevalence of 28%. Based on this the sample size 

was calculated to 210 respondents. The actual sample size in the study was 214 mother and 

child pairs.  

 

2.3.3 Sampling procedure 

The participants lived in four different VDCs. Only VDCs where we could reach the health 

station in one days walk from the community hospital were considered. In this way 

interviewing could be started on day two in the respective VDC. Size and population were 

then taken into account and four VDCs were agreed upon. It was a prerequisite for the local 

approval of the study that all eligible mother and child pairs in each VDC that was visited, 
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was included in the study. In the last VDC it was agreed that we only visit enough wards to 

reach the sample size.  

In the 30 wards included, 218 mother and child pairs fit the first inclusion criterion. Another 

16 mothers with children of the right age lived in the wards in question, but 15 of them were 

currently away (visiting their maternal homes) and one was considered unable to give consent 

due to disability. Out of the 218 mothers approached, 214 (98%) consented to participating in 

the study. 

In each VDC, approval was first sought at the health station. In the wards the Seyam Sevikas 

(Female Community Health Volunteers) were visited and they would identify all children 

aged 6-23 months in their respective wards. The potential participants were then visited in 

their homes and invited to participate.  

 

2.4 Data collection 

2.4.1 Field assistant 

A research assistant was recruited in Kathmandu, through Kathmandu Medical College. The 

assistant functioned as an English-Nepali translator and assisted with the data collection. She 

had a bachelor degree in management and experience in interviewing and use of survey 

questionnaires. She was further trained in interviewing by the researcher and as she did not 

have experience from health sciences, she was provided with basic knowledge of child 

nutrition and mental health. Her English was excellent, making communication between 

researcher and assistant easy. 

 

2.4.2 Pretest of the questionnaire and equipment 

A small pilot study with five mother and child pairs was carried out in Okhaldhunga 

Municipality prior to the main data collection. This was done to pretest the questionnaire and 

ensure that the questions were understood as intended. It was also done to practice 

interviewing and examine how the interviews were best carried out. A few questions were 

adjusted as a result of the pilot. 
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2.4.3 Variables collected 

Table 1: Dependent variables collected 

No Variable Indicator Scale 

1 Height for age Height for age z-score Continous and binary 

2 Weight for age Weight for age z-score Continous 

3 Weight for height Weight for height z-score Continous 

4 Head circumference Head circumference for age z-score Continous 

 

 

 

Table 2: Independent variables collected 

No Variable Indicator(s) Scale 

1 Maternal mental health Score on SRQ-20 Continuous 

2 Caste As reported by respondent Nominal 

3 Household socio-economic 

status 

Possession of selected items, ownership 

of land and domestic animals and score 

on selected housing characteristics. 

Ordinal 

4 Household food security Score on HFIAS Ordinal 

5 Household composition Number of generations living in the 

household, 2 or 3+. 

Binary 

6 Female-headed household Female or male headed household Binary 

7 Household ramifications  of 

the earthquakes  

Human, domestic animal, land and 

material losses as a result of the 

earthquakes in April-May 2015. 

Continuous and 

binary 

8 Education of father Years of school completed Continuous 

9 Education of mother Years of school completed Continuous 

10 Father present Father living in household the majority 

of the time 

Binary 

11 Co-wives Mother has co-wives (polygyny) Binary 

12 Age of mother Age in years at last birthday Continuous 

13 Height of mother Height in centimeters Continuous 

14 BMI of mother Weight(kg)/Height(m)^2 Continuous 

15 Mother earning money Mother earning her own money from 

employment or business 

Binary 

16 Mother’s work situation Mother working away from the home 

during the days 

Binary 

17 Empowerment of mother Responses on questions regarding 

decision-making in the household and 

control over household income. 

Ordinal 

18 Mother’s alcohol 

consumption 

Self-reported frequency of alcohol 

consumption 

Ordinal 

19 Child’s age Age in full months Continuous 

20 Gender Boy or girl Binary 

21 Birth weight Weight measured after delivery Continuous 

22 Birth size Mother’s assessment of the size of the 

baby at birth 

Ordinal 

23 Birth order The birth number the child has in the 

line of siblings 

Ordinal 
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24 No of children ˂ 7 years 

cared for by respondent 

Number of siblings and other children 

below 7 years of age in the household, 

for whom the respondent is the primary 

caregiver. 

Ordinal 

25 Childcare Who cares for the child during daytime Nominal 

26 Diarrhea Any watery stools or stools with blood 

and mucus in the last 2 weeks 

Binary 

27 Acute respiratory infections Cough accompanied by short rapid 

breathing in the last 2 weeks 

Binary 

28 Fever Any episodes of perceived or measured 

high temperature in the last 2 weeks 

Binary 

29 Minimum dietary diversity Whether the child had foods from four 

or more out of seven food groups in the 

previous day, or not. 

Binary 

30 Dietary diversity score Number of food groups, out of 7 groups, 

that the child had foods from in the 

previous day. 

Continuous (discrete) 

31 Minimum meal frequency Number of meals the child had the 

previous day in relation to 

recommendations for a child of that age 

and breastfeeding status. 

Binary 

32 Exclusive breastfeeding Time in months that the child was 

exclusively breastfed. 

Ordinal 

33 Complementary feeding Age of the child in months when semi-

solid or solid foods were introduced. 

Ordinal 

 

 

2.4.4 Data collection procedures 

Structured interviews were performed using a questionnaire (appendix 1 English, appendix 2 

Nepali). The Nepali research assistant performed the interviews. In one case a local translator 

Nepali-Sherpa was used. Most interviews were done without other people listening (71%). 

Some respondents (14.5%) wanted to do the interviews with their family present and in some 

cases (14.5%) the interviews were semi-private with family members within hearing range for 

at least part of the interviews.  

The anthropometric measurements of the children were length, weight and head 

circumference. The researcher, aided by the research assistant, carried out the measurements. 

The length of the child was measured with the help of a length board precise to one 

millimeter. It was a UNICEF length board and the children were measured laying down in 

accordance with recommended procedure for children under 2 years. The research assistant 

would hold the head in place making sure it touched the top of the length board. The 

researcher straightened the legs by carefully pushing the knees down and pushed the lower 

part of the length board up, making sure both heals were planted on the board. Shoes, socks 
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and head wear were removed prior to measuring. The mother would assist by keeping the 

child from moving and reassuring the child. The weight of the child was measured to the 

nearest 100g using a Salter hanging scale. Heavy clothing was removed. Due to the 

temperatures we worked in, light clothing was kept on for the comfort of the children. Several 

common outfits were weighed and as a result, 100g were subtracted from the children’s 

weights to adjust for the clothes worn. The head circumference was measured with a tape 

measure to the nearest mm. It was measured over the forehead and the lower back of the head, 

at the widest place.  

The anthropometric measurements of the respondents were height and weight. The 

respondent’s height was measured standing against a wall, using a tape measure. It was 

measured to the nearest cm. The weight of the respondent was measured to the nearest kg 

using a bathroom scale with a reliability of +/- 2 kg. 

 

2.4.5 The questionnaire 

2.4.5.1 Assessments of complex variables 

Maternal mental health 
Mental health status was measured using the WHO Self-Reporting Questionnaire 20 (SRQ-

20). The SRQ-20 is a tool to assess mental health by evaluating symptoms of non-psychotic 

common mental disorders. It was designed especially for use in low resource settings and use 

across cultures (78). The SRQ-20 was used in eight of the 25 previously mentioned studies on 

child growth and maternal mental health. It has been used in Nepal in studies both on general 

mental health (79, 80) and maternal mental health (71, 81). The SRQ-20 is composed of 20 

yes or no questions, giving a score ranging from 0-20. The higher the score, the more 

questions replied to in the affirmative and the poorer the mental health status. There is no 

universal cut-off value, and different cut-off values have been used in different studies and 

settings (82). In the present study maternal mental health was evaluated as a continuous 

variable. In bivariate analyses where it was necessary to dichotomize the variable, a cut off 

score of 10 was used as this cut off has been used previously in Nepal (71, 80). 

Socio-economic status 
The assessment of the economic status of the household was based on selected housing 

characteristics and household possessions. The NDHS 2011 questionnaire and results were 

used to select relevant possessions and housing characteristics for this purpose. Possessions 

were weighted according to their monetary value and usefulness (table 3). Each of the listed 
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possessions owned gave 1-4 points depending on its classification. The other household 

characteristics that were considered were electricity, access to an improved water source and 

toilet, number of rooms used for sleeping and ownership of different farm animals and land, 

the scoring key for socio-economic status (SES) can be seen in appendix 3.  

 

Table 3: Classification of possessions 

 Useful Less useful 

Price ≤ 

5000 NPR 

Radio 

Mobile phone  

Bed 

Mosquito net 

Dhiki 

Table 

Fan 

 

 

 

Price ˃

5000 NPR 

Cupboard 

 

 

Refrigerator 

TV 

Computer 

■ 1p ■ 2p ■ 3p ■ 4p 

 
Household food insecurity 
Household food insecurity (HFI) was measured using the Household Food Insecurity Access 

Scale (HFIAS). HFIAS has been developed by USAID’s Food and Nutrition Technical 

Assistance project (FANTA) with the aim of being a comparatively simple tool to measure 

HFI in different cultural settings (83). It consists of nine questions examining three areas of 

HFI, namely uncertainty about food supply, insufficient food quality and insufficient food 

intake (83). HFAIS gives a score on a continuous scale from 0-27, with 27 being the most 

food insecure household and 0 being the most food secure. An HFI indicator with four 

categories can also be calculated. The four categories for households are food secure, mildly 

food insecure, moderately food insecure and severely food insecure (83). HFI was analyzed as 

a categorical variable in this project. HFAIS has been used previously in Nepal, the Nepal 

Demographic and Health Survey 2011 (NDHS 2011) used an adapted version where seven 

out of the nine questions were included and the recall period was 12 months instead of 4 

weeks (61). HFAIS was used in its original form in Nepal during a study on child 

malnutrition in eight Asian countries (84). 

Caste 
Castes were divided into low, intermediate and high castes. Health officials operate with a list 

of six caste groups (table 4) according to staff at Okhaldhunga Community Hospital. A copy 

of the list can be seen in appendix 4. The NDHS only mention that there are 103 
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castes/ethnicities in Nepal (61). Group 1 was termed low caste in the study, groups 2 and 5 

were termed intermediate caste and group 6 was termed high caste. Groups 3 and 4 were not 

present in the area.  

 

Table 4: Caste groups 

Number Name 

 

Classification in present study 

1 Dalit Low caste 

2 Disadvantaged Janajatis Intermediate caste 

3 Disadvantaged non-Dalit Terai caste group - 

4 Religious minorities - 

5 Relatively advantaged Janajatis Intermediate caste 

6 Ungrouped caste (such as Brahmin and Chhetri) High caste 

 

 
The mother’s level of empowerment 
The empowerment of the woman was examined through questions relating to her role in 

decision-making in the household and whether she earned money that she had control over 

herself. The questions were adapted from the NDHS 2011 questionnaire. Each of five 

questions gives a score of one or zero, resulting in a maximum score of five. Responses that 

either she, or she and her husband jointly, are making the decisions related to the area of the 

question were treated as equal responses and given the score one. These scores were then 

divided into the following three categories: Low empowerment, medium empowerment and 

high empowerment. 

Effects of the earthquakes 
The ramifications of the earthquakes were assessed by questions based on information from 

Okhaldhunga Community Hospital. This was information about the types of events and 

damages that were caused by the earthquakes in the district. A continuous and a binary 

variable were created from the responses. 

Dietary variables 
The questions to examine dietary factors were created based on the WHO indicators for 

assessing infant and young child feeding (IYCF) practices. Four variables relating to IYCF 

practices were examined, namely dietary diversity, meal frequency, extent of exclusive 

breastfeeding and timing of introduction of complementary food. Current recommendations 

for the latter two are to exclusively breastfeed for six months and to introduce complementary 

foods at six months (85). Dietary diversity was examined by asking the mother which out of a 

range of foods and drinks, the child had yesterday. This part of the questionnaire was adapted 
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from the NDHS 2011 questionnaire. A continuous dietary diversity score (DDS) ranging from 

0-7 was the created based on how many of the 7 WHO defined food groups (table 5) were 

included in the child’s diet yesterday. Recommended minimum dietary diversity (MDD) is to 

have 4 or more food groups present in the diet on any given day (86). Minimum meal 

frequency (MMF) recommendations take into account whether or not the child is breastfed 

and the child’s age (87). Table 6 shows the current recommendations.  

 

Table 5: Food groups            

1. Grains, roots and tubers 

2. Legumes and nuts 

3. Dairy products 

4. Flesh foods (meat, fish, poultry and organ meats) 

5. Eggs 

6. Vit-A rich fruits and vegetables 

7. Other fruits and vegetables 

 

Table 6: Recommended daily minimum meal frequency 

 6-8 months 9-23 months 

Breastfed 2 3 

Non-breastfed 4 4 

 

Additionally a combined nutrition score encompassing the four IYCF variables was created. 

The nutrition score ranges from 0-4. One point is given if MDD is achieved, one if MMF is 

achieved and one point respectively for being exclusively breastfed for 5-6 months and having 

been introduced to complementary foods at 5-6 months.  

Illness score 
A combined illness score was created, ranging from 0-3. One point was given for each of the 

three included conditions (diarrhea, ARI and fever) that the child had experienced in the past 

two weeks. 

 

2.4.5.2 Translation 

The questionnaire and consent form was translated to Nepali and back translated to English. 

The SRQ-20 questionnaire was translated and validated in Nepal in 1989 (80). This 

translation has been said to contain difficult language (79). Researchers have made later 

translations to Nepali but we were unable to acquire them. Therefore, a new translation of the 
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SRQ was made for the present study. A few questions belonging to the SRQ-20 questionnaire 

were discussed and modified after the back translation to English and some additional minor 

adjustments were made after the pilot study.  

 

2.5 Ethical considerations 

Ethical approval was obtained in Norway from the Regional Committees for medical and 

health research ethics (REK) and in Nepal from the Ethical Review Board of the Nepal Health 

Research Council (appendix 5 and 6).  Approval was also sought regionally in Okhaldhunga 

and locally at respective health posts. Informed consent was obtained from all participants. In 

the cases when the prospective participant could not or did not wish to read the consent form 

herself, it was read to her. The forms were signed either with a signature or a thumbprint. The 

consent form was written in plain Nepali (appendix 7 for Nepali and appendix 8 for English). 

The study, participation and participant rights, including the right to withdraw from the study 

at any time, were explained to the prospective participants and their families. 

The study also involved children. The children were 6-23 months old and therefore too young 

to be involved in the consent process. Parental consent to the child’s participation was 

obtained. Every effort was made to make the child feel safe and comfortable when the 

anthropometric measurements were taken. The mothers were always present.  

The research participants received a small monetary compensation of 200 NPR (roughly 15 

NOK) for the time spent with the interviewer. Not giving any compensation would have been 

against the Nepali ethical research guidelines (88). The compensation was adjusted to the 

level of wages in Okhaldhunga and was only meant to reimburse the participants for time 

spent.  

Severely and/or acutely undernourished children were referred to Okhaldhunga community 

hospital. The community hospital had a nutrition center and established routines for treatment. 

The treatment was free. Most of the children referred by the researcher did go to the nutrition 

center with their mothers and were admitted for in-patient treatment. Okhaldhunga 

community hospital had also for the past five years participated in a program to improve 

mental health care at the hospital. Women of particularly poor mental health were referred to 

the hospital. Some of the referred participants went and were assessed/treated. Treatment was 

free only for those who could not afford to pay and then covered by a patient treatment fund.  
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2.6 Data handling 

2.6.1 Data entry 

When there was available light, the questionnaires were looked through at the end of the day 

by the researcher. Missing or unclear answers were discussed with the research assistant. 

Missing answers were attempted collected when possible. All data was entered into Excel by 

the researcher, during breaks spent in Okhaldhunga municipality. The data was entered into 

SPSS statistics upon leaving Nepal. Ten percent of the data was entered a second time and 

compared to the original entries. The data from the first and second entry were in good 

agreement. The anthropometric measurements were converted to z-scores using WHO Anthro 

software v.3.2.2. 

 

2.6.2 Statistical analyses 

2.6.2.1 Introduction to the statistical analyses in this study 

We used causal modeling based on directed acyclic graphs (DAGs) to create the models 

subjected to statistical analyses. This is a relatively new method to examine bias and decide 

what to adjust for in the multivariate analyses (89).  

 

2.6.2.2 DAG theory 

A DAG is, as the name states, a directed and acyclic graph. Connecting the variables in the 

graphs are one-headed arrows whose directions indicate causal relationships. In a DAG with 

multiple variables, different paths between exposure and outcome can be followed. However, 

a DAG cannot have a cyclic causal path, one leading from exposure to outcome and then back 

to exposure. Causality has an aspect of time and in line with this, the second time the 

exposure appears on such a path, it would in fact have to be a new variable.  

The paths in a DAG can be causal or non-causal and they can be open or closed (89). 

Variables appearing on a path from exposure to outcome can be categorized as confounders, 

mediators or colliders (89). Figure 4 shows an example DAG with the exposure maternal 

mental health, the outcome child height for age, and three additional variables. 
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Figure 4: Example DAG 

Causal versus non-causal paths 
The variable  called diet is affected by maternal mental health (MMH) and it in turn affects 

height for age (H/A). The path from MMH to H/A through diet has all arrows in one direction 

and is therefore causal (figure 5). The intermediate variables on a causal path are mediators 

(89). There is also a causal path going directly from MMH to H/A in the above DAG (figure 

4). 

 

 

Figure 5: Causal path with mediator 

The variable SES affects both outcome and exposure. The path between MMH and H/A 

through SES has arrows in opposite directions making it non-causal. A variable on a path with 

arrows pointing in opposite directions, towards both exposure and outcome is a confounder 

(figure 6) (89).  

 

 

Figure 6: Non-Causal path with confounder 

The variable hospital visits, is affected by both exposure and outcome. Like the case for SES, 

the path through hospital visits, has arrows in opposite directions and is therefore non-causal. 

The arrows here meet or collide, in variable C, making this variable a collider (figure 7) (89).   
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Figure 7: Non-Causal path with collider 

Open versus closed paths 
Paths where the arrows collide are closed and all other paths are open, regardless of the 

direction of the arrows, as long as we have not adjusted or conditioned on any variables. The 

example DAG has three open paths and one closed (figure 8).  

 

 

Figure 8: The example DAG and its four paths 

If the example DAG is a correct representation and we do a bivariate analyses of MMH on 

H/A, all open paths will contribute to the association between the exposure and outcome (89). 

However, one open path is not causal (the path with the confounder variable SES) and the 

effect seen through this path is introducing bias. By adjusting for SES in our model we close 

that path. By identifying all open non-causal paths (confounders) in our DAG, and adjusting 

for them in a multivariate model, we eliminate the bias they are producing (89). If a collider, 

which is on a closed and non-causal path, is adjusted for, this path is opened and bias thereby 

introduced (89).  

Direct and indirect effect 
The causal arrow going directly from MMH to H/A shows the direct effect of MMH on H/A. 

The causal paths between MMH and H/A going through other variables (mediators) show the 

indirect effect. The direct effect in a DAG is simply the effect of the exposure on the outcome 

not mediated through another variable in the DAG. It does not mean that the effect is truly 

direct as there can be mediating factors unaccounted for. The total effect of exposure on 

outcome is the direct and the indirect effect combined (89). Usually it is the total effect that is 

of interest. If a variable on an open causal path (a mediator) is adjusted for in a model, that 

path is closed and we no longer see the total effect of the exposure on the outcome. The 
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separate estimation of direct and indirect effects is called mediation analysis. The standard 

approach is to adjust for the mediator to get the controlled direct effect. Recent papers have 

shown that controlled direct effect only has a meaningful interpretation under rather strong 

assumptions (90). Handling multiple mediators is particularly difficult, and the methods are 

not fully developed. We therefore used a more informal simplified mediation analysis, 

described in section 2.6.2.5 Models. 

Positive and negative values 
A DAG shows causal relationships between variables. It does not show whether the effect is 

positive or negative. All of the paths in a DAG can take on either a positive or a negative 

value and thereby have an increasing or a reducing effect on the outcome.  

Precision 
So far, we have discussed DAGs and bias. Figure 9 shows a DAG with a variable, birth size, 

which is only a risk factor for the outcome. Adjusting for such a variable may affect the 

precision of the exposure outcome effect. In a linear regression model, adjusting for factors 

affecting only the outcome will increase precision (91). In a logistic model it will reduce 

precision slightly (92).  

 

 

Figure 9: Example DAG with a risk factor for the outcome 

 

2.6.2.3 The study DAG 

Figure 10 shows the complete DAG on which all statistical models in this study are based. 

Figure 11 is a simplified version of the same DAG. This version only shows the paths 

affecting the model for our main exposure maternal mental health, on H/A. H/A is represented 

either by the continuous variable HAZ or by the binary variable stunting.  
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The complete DAG is shown with maternal mental health as the exposure, however, the 

exposure can be changed to other variables to create models fit to examine their effect on the 

outcome H/A. The outcome can also be moved to examine for example the effect of caste on 

maternal mental health. The online software program DAGitty 2.3 has been used to create and 

adapt the DAG. If there is no arrow between two variables, it should be interpreted as a lack 

of a causal relationship between them and thus a strong statement of (conditional) 

independence between them.  

 

Figure 10: The complete study DAG 
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Figure 11: The paths between MMH and H/A shown in a reduced version of the study DAG.  
Open causal path: ──, Open non-causal path: ──, Risk factor only for outcome: ── 

 

 

There are a few unmeasured variables, such as “SES background” (the socioeconomic 

circumstances the mother grew up in) and “partner choice” (factors influencing whom you 

marry). They have been created where two variables are correlated though not through a 

direct causal relationship. Figure 12 shows an open non-causal path from the DAG, including 

an unmeasured variable. In our data there is a significant correlation between the mother’s 

education and her height. It is hard to imagine a causal relationship between adult height and 

education and therefore something else must be associated to both height and education. In 

this case, that something else was entered as the unmeasured variable “SES background”. The 

socioeconomic circumstances the mother grew up in may have effected both her opportunities 

for education and her growth. 

To examine the effect the mother’s education has on child H/A this non-causal open path 

needs to be closed by adjusting for one of the variables on the path. As only height is 

measured, this model will be adjusted for height and the non-causal path will be closed.  
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Figure 12: Example of an unmeasured variable from the study DAG 

 

2.6.2.4 Causal modeling 

It has been common to present estimates of the effects of several variables based on one 

multivariate model (93). However, this can be misleading. Instead, each variable needs its 

own multivariate model to estimate the effect of that particular exposure on the outcome. 

When a new variable is set as exposure, the paths between exposure and outcome will change 

and likely give a new set of confounders, mediators and colliders. The effect estimate of 

independent variables other than the exposure the model was created for, may therefore be 

biased. There could potentially be confounders not adjusted for. If mediators are adjusted for 

the effect is no longer the total effect. This makes it difficult to interpret such an estimate, in 

addition to the risk of confounding bias (93). Therefore it should be avoided to interpret the 

effect on the outcome of other variables than the exposure the model was created for.  

 

2.6.2.5 Models 

The multivariate models in this study have been organized to facilitate reading of the results. 

Each exposure-outcome pair has a number, starting from 1. The letters a, b, c and d are 

different categories of models. A-models are adjusted for confounders only. B-models are 

adjusted for confounders plus variables affecting only the outcome. C-models are used for 

simplified mediator analyses. The first c-model always examines the direct effect of the 

exposure by adding all mediators to the previous level model. Then different combinations 

were tested to examine which mediator(s) were responsible for most of the difference between 

the indirect and the direct effect of the exposure on the outcome. Only the c-models that were 

relevant for this question have been presented. D-models are a- or b-models where one or 

more outliers in the model have been excluded from the dataset, this is explained further 

under 2.6.2.7 Assumptions. 
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2.6.2.6 Analyses 

All analyses were done in IBM SPSS statistics 24. The bivariate analyses performed were 

student’s t-test or one-way Anova when the outcome was continuous, and Chi-square test 

when the outcome was categorical. The multivariate analyses were linear regression for the 

continuous outcomes, mainly HAZ and SRQ-20 score, and binary logistic regression for 

binary categorical variables, mainly stunting. One model required multinomial logistic 

regression. Logistic regression was only run on a-models. Entering variables affecting only 

the outcome (b-models) would have reduced precision. In the case of c-models and simplified 

mediator analyses, this was done only with linear regression, examining the effects on HAZ. 

 

2.6.2.7 Assumptions  

Bivariate analyses 
Normality of residuals was presumed based on distributions for main variables not being 

strongly skewed.  

Linear regression 
Linear regression has four (in its basic form) assumptions: 1) independent residuals, 2) linear 

effects, 3) no interactions and 4) constant residual variance (homoscedasticity). In addition, 

we examined collinearity and the influence of outliers. We believe residuals are independent 

since only one child per family participated and twins were excluded. Linearity was checked 

for all models where the exposure was continuous. When the relationship was not linear, the 

exposure variable was divided into categories, except in the case of the mother’s education. In 

that case linearity was seen for a range of the continuous variable and that range was used in 

the analyses. Interactions were not examined and the results are therefore averages across 

potential subgroups. The assumption of homoscedasticity was checked by plotting residuals 

against predicted values for all models. Collinearity was examined for variables where a high 

degree of correlation might be expected. The highest correlation found was for the mother’s 

and the father’s education, with a correlation coefficient of 0.69. This gives a Variance 

Inflation Factor (VIF) of 1.91 and will widen the confidence interval by 38%. The 

multivariate models were checked for outliers by delta-beta plots only in the cases where the 

results were unexpected and the main model showing the effect of maternal mental health on 

child HAZ. In the cases where outliers were found, a new model (d-model) excluding the 

outliers was run.  

 



44 
 

Logistic regression 
Logistic regression has three assumptions: 1) independent residuals, 2) linear effects (on the 

log odds scale) and 3) no interactions (94). Independence of residuals and linearity was 

examined same as for linear regression. Like the case with the linear regression models, 

interactions were not examined in the logistic regression models. 
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3 Results 

 

3.1 Sociodemographic characteristics 

3.1.1 Respondent and household characteristics 

The ages of the respondents ranged from 18-50 years. The majority (66%) were between 18 

and 25 years old. Almost all respondents (99%) were married. One mother was divorced and 

had returned with her child to live in her maternal home, and one mother was widowed. Some 

of the marriages (12%) were polygamous. Around half of the respondents (51%) had only one 

child, the one included in the study. Another 29% had two children and 20% had three or 

more children. 

Three generations or more made up 58% of the households. The generation above the 

respondents were their in-laws, the paternal grandparents of the included children, in all cases 

except one. The common practice in Nepal is for a woman to move to her husband’s family 

when she marries. The households were female headed in 28% of the cases. The head of 

household in the majority of those cases was a woman of an older generation and not the 

respondent herself.  

In 38% of the households the husband of the respondent (father of the child) did not live with 

the family except for shorter periods during holidays. The husbands in question worked other 

places in Nepal (37%) or abroad (63%). The most common foreign countries to work in were 

Malaysia and Qatar, followed by Dubai. The largest proportion of households were of 

intermediate caste (54%), followed by high caste (29%) and low caste (17%).  

The educational level of the respondents varied, 48% had completed secondary school (9 

years) or higher, whilst 20% had never attended school. Primary school (4years) was 

completed by 25% and another 7% had begun but not completed primary school. The 

husbands of the respondents had somewhat higher educational levels with 50% and 29% 

having completed secondary school and primary school respectively. Another 7% had begun 

primary schooling whilst 13% of the husbands had never attended school.  

In most cases (89%), the respondent would leave the home during the day to work elsewhere. 

Some mothers (25 %), would bring the children included in the study with them and others 

(75%) would leave them in the care of family members such as grandparents or older siblings. 

Most of the mothers leaving home for work did so to work on the family fields.  
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Table 7: Respondent and household characteristics 

 N Frequency (%) 

Age of respondent (mother) in years  

18-20 

21-25 

26-30 

31-40 

41-50 

No data 

51 

90 

39 

29 

4 

1 

23.8 

42.1 

18.2 

13.6 

1.9 

0.5 

Number of children the respondent has 

1 

2 

3 

4 or more 

110 

61 

22 

21 

51.4 

28.5 

10.3 

9.8 

Children under 7 years for whom the respondent is 

primary caregiver 

1 

2 

3 

4 

5 

131 

68 

10 

4 

1 

61.2 

31.8 

4.7 

1.9 

0.5 

Marital status of respondent   

Married 

Divorced  

Widowed 

212 

1 

1 

99.0 

0.5 

0.5 

Respondent has co-wives   

Yes 

No 

No data 

25 

188 

1 

11.7 

87.9 

0.5 

Generations living in the household  

2 

3 

4 

89 

113 

12 

41.6 

52.8 

5.6 

Husband/Father living in the household 

Yes 

No 

133 

81 

62.1 

37.9 

Head of household   

Female 

Male 

59 

155 

27.6 

72.4 

Caste   

Low 

Intermediate 

High 

37 

115 

62 

17.3 

53.7 

29.0 

Respondents educational level  

No schooling 

Primary begun (< 4 years) 

Primary (4 years) 

Secondary (9 years) 

Higher Secondary and above 

(≥ 12 years) 

43 

15 

54 

65 

37 

20.1 

7.0 

25.2 

30.4 

17.3 
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Husbands/Fathers educational level  

No schooling 

Primary begun (< 4 years) 

Primary (4 years) 

Secondary (9 years) 

Higher Secondary and above 

(≥ 12 years) 

No data 

28 

15 

63 

55 

52 

 

1 

13.1 

7.0 

29.4 

25.7 

24.3 

 

0.5 

Respondent working away from home during the day 

Yes 

No 

191 

23 

89.3 

10.7 

Caring for child when mother works 

Mother brings child with her 

Other adult family member 

Family member ˂ 18 years 

47 

121 

23 

24.6 

63.4 

12.0 

 

3.1.2 Household socioeconomic characteristics 

Most of the households owned land for farming (94%) and kept farm animals (93%). The 

most common farm animals were buffalos/cows and 86% of the families owned at least one. 

The number of buffalos/cows owned by these families ranged from 1-15 and the median was 

three animals. Chickens were kept by 63% of the families and the numbers owned ranged 

from 1-100, four being the median. For goats the corresponding figures were 47%, ranging 

from 1-30 animals with a median of four. For pigs the figures were 30%, with a range of 1-12 

and a median of one pig.  

Electricity was present in 88% of the households. This is not to say they had a constant supply 

of electricity but that they were connected to an electrical system. In all of Nepal “load 

shedding” is practiced as there is a shortage of electrical power. Only parts of the electrical 

system is operated at any given time and the supply is rotated between different areas. In 

Okhaldhunga the electricity is highly unpredictable.  

Most families (91%) had access to an improved water source. They either collected water 

from a public well nearby or had pipes or hoses drawn from that well to their own yard. Some 

wells had a constant water supply and some were turned on during specific hours. The supply 

seemed predictable and people knew when to fetch water. Toilet facilities have been a priority 

in Okhaldhunga district in later years and 93% of the included households had access to a pit 

latrine. Most households had their own private pit latrine, in a few cases it was shared. The 

majority of houses had earth floors (93%). The whole family slept in one room in 53% of the 

households whereas 24% had two rooms and 23% had three or more rooms for sleeping. 
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Table 8: Household socioeconomic characteristics 

 N Frequency 

(%) 

Household owns land   

Yes 200 93.5 

Household keeps farm animals  

Yes  199 93.0 

Household has electricity   

Yes 189 88.3 

Household has access to improved water source* 

Yes 195 91.1 

Household has access to improved toilet facility** 

Yes 

No 

No data 

198 

15 

1 

92.5 

7.0 

0.5 

Number of rooms used for sleeping  

1 

2 

3 or more 

114 

51 

49 

53.3 

23.8 

22.9 

Inventory owned by household  

Bed 

Table*** 

Mosquito net 

Mobile phone 

Television 

Radio 

Computer 

208 

108 

132 

196 

71 

127 

8 

97.2 

50.5 

61.7 

91.6 

33.2 

59.3 

3.7 

*Public well, accessed either by fetching water at the public well or through pipes or hoses drawn 

from the public well. 

**Shared or private pit latrine. 

***Note that sitting on the floor is common practice in Nepal. 

 

3.1.3 Effects of the earthquake on the households 

The two large earthquakes that hit Nepal around 5 months prior to this study directly affected 

188 out of the 214 households that participated in the study. Physical injuries were limited to 

family members of four respondents and the injuries in question were minor. However, the 

material damages were extensive. At the time of the interviews, 101 respondents and their 

families did not have a house to live in. They lived in temporary sheds and under tarpaulin. 

Tarpaulins had been donated after the earthquakes but by this time, many were leaking. 

Twenty of the included households had lost more than half of their stored food and another 16 

had lost smaller amounts of food. There were also losses of farmland in 18 cases and four 

households had lost farm animals.  
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Table 9: Household earthquake effects 

 N Frequency 

(%) 

Household directly affected    

Yes 

No 

188 

26 

87.9 

12.1 

Households with physically injured family members 

Serious injuries 

Minor injuries 

No injuries 

0 

4 

210 

0 

1.9 

98.1 

House damaged   

Completely destroyed 

Cracked and unsafe to live in 

Cracked but believed safe to live in 

No 

30 

71 

87 

26 

14.0 

33.2 

40.7 

12.1 

Stored food lost   

All 

More than half 

Less than half 

No 

No data 

6 

14 

16 

176 

2 

2.8 

6.5 

7.5 

82.2 

0.9 

Farmland lost   

More than half 

Less than half 

No 

1 

17 

196 

0.5 

7.9 

91.6 

Farm animals lost   

Yes 

No 

4 

210 

1.9 

98.1 

Donations received after earthquakes  

No 

Yes 

           Tarpaulin  

           Blankets 

           Mattress 

           Money* 

9 

205 

  196 

   70 

   18 

   72 

4.2 

95.8 

 

*Families were reimbursed 15 000 NPR for a completely destroyed house and less for a cracked 

house. Respondents estimated the cost of rebuilding a house to between 100 000 and 200 000 NPR.  

 

 

 

3.1.4 Household food insecurity 

Many of the participating households (61%) experienced some degree of food insecurity 

according to the HFIAS. Almost one fifth of the households (18%) were considered severely 

food insecure (figure 13). Having to eat fewer meals than wanted due to food shortage was 

reported in around one quarter (28%) of the households, as was having to eat smaller meals 

(27%). Almost half of the respondents (43%) described worrying about not having enough 

food.  



50 
 

 

Figure 13: Household food insecurity prevalence 

 

Table 10: Household food insecurity in the past 4 weeks 

 N Frequency 

(%) 

Worried about there not being enough food  

Yes 91 42.5 

Had a limited variety of foods*   

Yes 102 47.7 

Had smaller meals*   

Yes 58 27.1 

Had fewer meals*   

Yes 59 27.6 

A household member went to bed hungry* 

Yes 20 9.3 

A household member went 24h without food* 

Yes 10 4.7 

*Due to lack of resources and there not being available food. 
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3.2 Maternal mental health data 

Mental health issues as defined by the SRQ-20 were experienced by many respondents and 

the average score on the SRQ-20 questionnaire was 7.3 out of 20 (figure 14). 

 

Figure 14: Mental health scores, number of questions replied to in the affirmative. 

 

Five out of the 20 factors were troubling more than half of the respondents, namely headaches 

(68%), tiring easily (67%), feeling unhappy (58%), being easily frightened (58%) and feeling 

tired all the time (53%). Thoughts of suicide were had by 14% of the responding mothers and 

30% felt they were worthless. Figure 15 presents the response frequencies on the 20 different 

factors. 

There was no correlation between SRQ-20 score and whether the respondent was interviewed 

alone or with family members present.  
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Figure 15: Response frequencies to the 20 questions in SRQ-20. 

 

 

3.3 Child characteristics 

The children’s age distribution can be seen in table 11. The sample contained 48% girls and 

52% boys. There was no significant difference between girls and boys in terms of age 

distribution (table 12). As previously mentioned around half (51%) were first born children. 

One third of the children (34%) had at least one diarrheal episode within the last two weeks 

and almost half (45%) were reported to have had an acute respiratory infection (ARI) within 

the same time period. Fever in the past two weeks was reported in half of the children (51%). 

None of the respondents had access to a thermometer so it is based on the mothers’ 

assessments, not measurements. 
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Table 11: Child characteristics 

 N Frequency 

(%) 

Age in months    

6-8 

9-11 

12-14 

15-17 

18-20 

21-23 

37 

26 

40 

31 

36 

44 

17.3 

12.1 

18.7 

14.5 

16.8 

20.6 

Gender   

Girl 

Boy 

102 

112 

47.7 

52.3 

Birth order   

1st child 

2nd child 

3rd child 

4th child or higher 

110 

62 

21 

21 

51.4 

29.0 

9.8 

9.8 

Diarrhea within last 2 weeks*    

Yes 72 33.6 

ARI within last 2 weeks*   

Yes 96 44.9 

Fever within  last 2 weeks*   

Yes 109 50.9 

*As reported by the mother 

 

Table 12: Age distribution and gender 

Age distribution data sorted by 

gender* 
   

 Girls Boys   All 

Range** 

25th-75th percentile** 

Median** 

6-23 

10-19 

14.0 

 

6-23 

11-20 

15.5 

6-23 

11-20 

15.0 

*No significant difference in age (as a continuous variable) was found  

between the genders using Mann-Whitney U test. 

**Given in months 

 

 

3.4 Child dietary data 

3.4.1 Breastfeeding and complementary feeding 

All children but five were currently breastfed and every child had been breastfed to start with. 

Those who were no longer breastfed had a younger sibling and the mother had stopped 

breastfeeding the older child when she had the new baby. A third (33%) of the children were 

exclusively breastfed for the recommended six months. A proportion of 12% of the children 
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were exclusively breastfed less than one month and another 19% were exclusively breastfed 

for only 1 or 2 months (figure 16) 

Figure 16: Proportions that were exclusively breastfed in relation to the child’s age 

All children but one (a six-month old) were given complementary food at the time of the 

interviews. In 24% of the cases complementary food was introduced when the children were 

the recommended six months. In 35% of the cases it was introduced before six months of age 

and 22% of the children started eating complementary food in their first three months. A 

proportion of 41% were seven months or older when they were first fed complementary food. 

By the age of eight months 99% of the children were eating complementary food (figure 17).  
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Figure 17: Proportions that received complementary food in relation to the child’s age 

 

Table 13: Breastfeeding and complementary feeding 

 N Frequency 

(%) 

Currently breastfed    

Yes 

No 

209 

5 

97.7 

2.3 

Exclusively breastfed   

Never 

1-2 months 

3-4 months 

5 months 

6 months 

7 months 

Do not know 

26 

40 

44 

29 

70 

3 

2 

12.1 

18.7 

20.5 

13.6 

32.7 

1.4 

0.9 

Currently complementary fed   

Yes  

No 

213 

1 

99.5 

0.5 

Age when complementary food was introduced  

0-3 months 

4-5 months 

6 months 

7-8 months 

9-10 months 

Not introduced yet 

46 

29 

51 

85 

2 

1 

21.5 

13.6 

23.8 

39.7 

0.9 

0.5 
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3.4.2 Meal frequency 

In Okhaldhunga it is common to eat two large meals per day, the first at around 10-11am and 

the last around 7pm. Tea and smaller snacks can be had between the main meals. The children 

normally join the adults for the main meals and are then given snacks/smaller meals at other 

times during the day. Most children (92%) ate at or above the minimum meal frequency. 

Table 14: Meal frequency 

 N Frequency 

(%) 

Number of meals/snacks had yesterday  

1 

2 

3 

4 

5 

6 or more 

6 

16 

66 

71 

28 

27 

2.8 

7.5 

30.8 

33.2 

13.1 

12.6 

Minimum meal frequency obtained*  

Yes 

No 

196 

18 

91.6 

8.4 

*In relation to age and whether or not the child is breastfed. 

 

3.4.3 Dietary diversity 

Both main meals in Okhaldhunga consist of rice, lentil soup (dahl) and vegetable stew 

(tarkari) and occationally meat. The content of the vegetable stew varies but common 

inclusions are potatoes, iskus (a type of squash), dark green leaves like vine spinach and 

amaranth. Rice make up a large part of the meal. The Nepali word for “food” is “Khanna” and 

this word is commonly used as a synonym for rice (Nepali: bath) indicating the importance 

given to rice. Early complementary foods are commonly some version of “lito” which is a 

gruel or porridge made of rice, millet, barley or wheat flower. Ghee, sugar and/or soybean 

flower may be added. Tea, mostly with milk and sugar is had several times a day. In some 

parts of Okhaldhunga tea is had with salt. Snacks between the main meals can be for example 

instant noodles, yoghurt, boiled potatoes, fruits according to season, eggs and 

biscuits/crackers. Instant noodles and wheat crackers are very popular, especially among 

children who are given these things as treats. The noodles are often eaten dry as a salty snack. 

Both these items are cheap and readily available.  
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Table 15: Dietary diversity 

 N Frequency 

(%) 

Food groups present in diet yesterday  

Grains, roots and tubers 

Legumes and nuts 

Dairy products 

Flesh foods 

Eggs 

Vit. A rich fruits and vegetables 

Other fruits and vegetables 

207 

137 

169 

106 

61 

178 

115 

96.7 

64.0 

79.0 

49.5 

28.5 

83.2 

53.7 

Dietary diversity scores   

1 

2 

3 

4 

5 

6 

7 

5 

9 

36 

52 

61 

30 

21 

2.3 

4.2 

16.8 

24.3 

28.5 

14.0 

9.8 

Minimum dietary diversity obtained  

Yes 

No 

164 

50 

76.6 

23.4 

 

 

3.5 Child nutritional status 

There were 61 stunted children (29%) and out of these 17 were severely stunted (8%). The 

mean z-score was -1.45 standard deviations. Stunting was the most common condition 

indicating malnutrition among the participating children. Acute malnutrition, indicated by low 

weight for height was much less common, there were 5 wasted children (2.3%) and mean 

WHZ was -0.16. Underweight was measured in 28 children (13%) and mean WAZ was -0.85. 

Eight children (3.7%) had a head circumference for age below two standard deviations. The 

mean z-score was -0.51. 
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Table 16: Nutritional status indicators (categorical) 

 N Frequency (%) 

Height for age   

Stunted children (z-score ˂ -2SD) 

Severely stunted children (z-score ˂ -3SD) 

61 

17 

28.5 

7.9 

Weight for age   

Underweight children (z-score ˂ -2SD) 

Severely underweight children (z-score ˂ -3SD) 

28 

1 

13.1 

0.5 

Weight for height   

Wasted children (z-score ˂ -2SD) 

Severely wasted children (z-score ˂ -3SD) 

5 

0 

2.3 

0 

Head circumference for age   

Children with z-score ˂ -2SD 

Children with z-score ˂ -3SD 

8 

2 

3.7 

0.9 

 

 

Table 17: Nutritional status indicators (continuous) 

 Mean z-

score 

Standard 

deviation 

Height for age -1.45 1.11 

Weight for age -0.85  1.04 

Weight for height -0.16 0.95 

Head circumference for age -0.51 0.98 

 

 

3.6 Associations between maternal mental health and child nutrition 

In the bivariate analyses there was no significant association between maternal mental health 

and child HAZ or stunting (table 18). However, mean HAZ is somewhat lower and the 

prevalence of stunting higher in the children of mothers with a high SRQ-20 score. 

Table 18: Bivariate analyses for maternal mental health and child height for age (HAZ and 

stunting) 

 N (%) Mean HAZ z-score 

(95% CI) 

p-

value 

N ˂ 2SD HAZ 

(%) 

p-

value 

Total sample      

All 214 (100) -1.45 (-1.60, -1.30) - 61 (28.5) - 

Mother’s mental health     

SRQ ≤ 10 

SRQ ≥ 11 

160 (74.8) 

54 (25.2) 

-1.40 (-1.57, -1.24) 

-1.59 (-1.92, -1.25) 

 

0.301 

42 (26.3) 

19 (35.2) 

 

0.209 

 

In the multivariate linear regression the coefficient is negative, however the results are not 

statistically significant (table 19). The average reduction in HAZ was 0.02 SDs (95% CI: -
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0.06, 0.02) per point increase in SRQ-20 score. There was one outlier in the dataset when 

examining the multivariate model (figure 18). When this outlier is excluded from the dataset, 

the negative coefficient increases to 0.03 SDs and the p-value decreases to 0.107. Looking at 

only children up to 12 months (n = 76), the average reduction in HAZ was 0.06 SDs per point 

increase in SRQ-20 score (p-value: 0.100). The mother’s SRQ-20 score was not found to be a 

risk factor for child stunting in the multivariate logistic regression (table 20). 

 

Table 19: Multivariate linear regression analysis for maternal mental health and HAZ 

Model  Exposure  Adjusted for Coefficient (95% CI) P-

value 

1a 

 

 

 

 

 

1b 

 

 

1d 

 

 

1b2 

Maternal      

mental 

health 

 a: SES, caste, HH comp, female 

headed HH, HFI, M edu, F edu, 

empowerment, M age, daytime 

caregiver, children ˂7 yrs, earthquake, 

C age. 

 

b: M height, birth size and gender 

added to model a. 

 

d: Model b with 1 outlier excluded 

from the dataset. 

 

b2: Identical to b except children 

above 12 m are excluded, n = 76 

-0.02 (-0.06, 0.02) 

 

 

 

 

 

-0.02 (-0.06, 0.02) 

 

 

-0.03 (-0.07, 0.01) 

 

 

-0.06 (-0.14, 0.01) 

0.260 

 

 

 

 

 

0.288 

 

 

0.107 

 

 

0.100 
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Figure 18: ΔBetas (ΔCoefficients) for model 1b, showing one outlier, number 133. 
 
 

Table 20: Multivariate logistic regression analysis for maternal mental health and stunting 

Model  Exposure Adjusted for OR (95% CI) P-

value 

1a 

 
Maternal      

mental 

health 

 a: SES, caste, HH comp, female 

headed HH, HFI, M edu, F edu, 

empowerment, M age, daytime 

caregiver, children ˂7 yrs, earthquake, 

C age. 

1.02 (0.92, 1.13) 

 

 

0,715 

 

 

 

 

When examining the effect of maternal mental health on potential mediating factors for low 

child HAZ, a high SRQ-20 score (˃10) was a significant risk factor for a higher combined 

illness score in bivariate analysis. The associations between SRQ-20 scores and dietary 

diversity, combined nutrition score and alcohol consumption were not significant although 

they all had p-values below 0.1 in bivariate analysis (table 21). The mother’s with a high 

SRQ-20 score, i.e. poorer mental health status, had children with lower dietary diversity and 

nutrition scores. They also had higher alcohol consumption. 
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Table 21: Effect of maternal mental health on variables with a potential  

effect on HAZ as mediators, bivariate analyses. 

 Mean outcome 

score (95% CI) 

p-

value 

Group, N (%) p-

value 

Total sample   

SRQ ≤ 10 

SRQ ≥ 11 

- - 160 (74.8) 

54 (25.2) 

- 

Dietary diversity score (outcome)   

SRQ ≤ 10 

SRQ ≥ 11 

4.66 (4.45, 4.88) 

4.28 (3.90, 4.66) 

 

0.079 

- - 

Nutrition score (outcome)    

SRQ ≤ 10 

SRQ ≥ 11 

2.51 (2.40, 2.63) 

2.28 (2.03, 2.52) 

 

0.055 

- - 

Illness score group (outcome)    

SRQ ≤ 10 

 

 

 

 

SRQ ≥ 11 

- - V.Low: 57 (35.6) 

Low: 52 (32.5) 

Med: 35 (21.9) 

High: 16 (10.0) 

 

V.Low: 2 (3.7) 

Low: 11 (20.4) 

Med: 22 (40.7) 

High: 19 (35.2) 

 

 

 

 

 

 

 

 

˂0.001 

Alcohol consumption group (outcome)   

SRQ ≤ 10 

 

 

 

SRQ ≥ 11 

- - Low: 114 (71.3) 

Med: 31 (19.4) 

High: 15 (9.4) 

 

Low: 32 (59.3) 

Med: 11 (20.4) 

High: 11 (20.4) 

 

 

 

 

 

 

0.087 

 

The child’s illness score remained significantly associated with maternal mental health in 

multivariate analysis (table 22). The odds of having an illness score of 2, compared to 0, 

increased by 18 % (95% CI: 3-35) with each increase of 1 point in the mother’s SRQ-20 

score. Likewise, the odds of having an illness score of 3, compared to 0, increased by 42% 

(95% CI: 21-66) for each point increase in the mother’s SRQ-20 score. 
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Table 22: Effect of maternal mental health on variables with a potential effect on HAZ as 

mediators, multivariate analyses. 

Model Outcome 
 

  Coefficient (95% CI)** 

or OR (95% CI)*** 

P-

value 

23a** 

23b** 
Dietary Diversity Score   -0.03 (-0.09, 0.02)ⁱ 

-0.04 (-0.10, 0.02)ⁱⁱ 

0.265 

0.219 

24a** 

24b** 
Nutrition Score   -0.02 (-0.05, 0.01)ⁱ 

-0.02 (-0.05, 0.02)ⁱⁱⁱ 

0.178 

0.322 

25a*** Illness Score 0* 

1 

2 

3 

  

1.13 (0.99, 1.29)ⁱ 

1.18 (1.03, 1.35)ⁱ 

1.42 (1.21, 1.66)ⁱ 

 

0.068 

0.016 

0.001 

26a*** Mother’s Alcohol 

consumption 

Low* 

Med. 

High 

  

0.92 (0.82, 1.05)ⁱ 

1.03 (0.87, 1.05)ⁱ 

 

0.208 

0.742 

ⁱAll a-models, adjusted for: SES, caste, HH composition, female headed HH, HFI, mother’s 

education, empowerment, mother’s age, daytime caregiver, children ˂7 yrs, earthquake 

ramifications, child’s age.  

ⁱⁱb-model, adjusted for: Mother’s height, gender, birth size, diarrhea, ARI, complementary feeding 

and excl. breastfeeding in addition to a-model adjustments. 

ⁱⁱⁱb-model, adjusted for: Mother’s height, gender, birth size, diarrhea and ARI in addition to a-model 

adjustments. 

*Reference value 

**Linear regression 

***Logistic regression 

 

 

 

3.7 Other examined risk factors for low height for age 

3.7.1 Bivariate analyses 

Table 23 shows the results of the bivariate analyses and the mean HAZ and prevalence of 

stunting in the grouped variables. 

Eleven of the included variables were significantly associated with HAZ in bivariate analysis. 

These included caste, birthweight, the child’s age, the mother’s height, the mother’s alcohol 

consumption, who the child was looked after by during the day and both parents’ educational 

level. In addition, being a boy was significantly associated with a lower HAZ. Three or more 

generations living in the household was significantly associated with a higher HAZ. 

Six variables were significantly associated with being stunted in the bivariate analyses. These 

were caste, the child’s age, the mother’s height, who the child was looked after by during the 

day, the mother’s educational level and the child’s gender. 
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Table 23: Additional variables potentially associated to HAZ and stunting, bivariate analyses 

 N (%) Mean HAZ z-score 

(95% CI) 

p-value N ˂ 2SD 

HAZ (%) 

p-value 

Total sample      

All 214 (100) -1.45 (-1.60, -1.30) - 61 (28.5) - 

Caste     

Low 

Intermediate 

High 

32 (17.3) 

115 (53.7) 

62 (29.0) 

-1.32 (-1.73, -0.91) 

-1.70 (-1.90, -1.50) 

-1.07 (-1.32, -0.81) 

 

 

0.001 

11 (29.7) 

40 (34.8) 

10 (16.1) 

 

 

0.032 

SES     

Low 

Intermediate 

High 

73 (34.1) 

73 (34.1) 

68 (31.8) 

-1.55 (-1.82, -1.29) 

-1.56 (-1.80, -1.32) 

-1.22 (-1.50, -0.95) 

 

 

0.127 

25 (34.2) 

23 (31.5) 

13 (19.1) 

 

 

0.108 

Household food insecurity     

Food secure 

Mildly food insec. 

Mod. food insec. 

Sev. food insec. 

82 (38.3) 

29 (13.6) 

66 (30.8) 

37 (17.3) 

-1.47 (-1.69, -1.24) 

-1.78 (-2.23, -1.34) 

-1.38 (-1.67, -1.09) 

-1.28 (-1.65, -0.91) 

 

 

 

0.293 

22 (26.8) 

11 (37.9) 

18 (27.3) 

10 (27.0) 

 

 

 

0.690 

Household composition     

2 generations 

3 – 4 generations 

89 (41.6) 

125 (58.4) 

-1.65 (-1.86, -1.43) 

-1.31 (-1.51, -1.11) 

 

0.028 

29 (32.6) 

32 (25.6) 

 

0.265 

Female headed household     

Yes 

No 

59 (27.6) 

155 (72.4) 

-1.68 (-1.95, -1.42) 

-1.36 (-1.54, -1.18) 

 

0.057 

18 (30.5) 

43 (27.7) 

 

0.689 

Earthquakes     

Less effected 

More effected 

111 (51.9) 

103 (48.1) 

-1.44 (-1.65, -1.22) 

-1.46 (-1.68, -1.25) 

 

0.864 

32 (28.8) 

29 (28.2) 

 

0.913 

Mother’s education     

˂ Primary 

Primary 

Secondary 

Higher secondary 

58 (27.1) 

54 (25.2) 

65 (30.4) 

37 (17.3) 

-1.78 (-2.07, -1.48) 

-1.61 (-1.91, -1.31) 

-1.40 (-1.66, -1.14) 

-0.80 (-1.13, -0.48) 

 

 

 

˂0.001 

23 (39.7) 

18 (33.3) 

17 (26.7) 

3 (8.1) 

 

 

 

0.008 

Father’s education     

˂ Primary 

Primary 

Secondary 

Higher secondary 

No data 

43 (20.1) 

63 (29.4) 

55 (25.7) 

52 (24.3) 

1 (0.5) 

-1.88 (-2.24, -1.52) 

-1.48 (-1.75, -1.21) 

-1.46 (-1.73, -1.18) 

-1.04 (-1.34, -0.73) 

 

 

 

0.003 

18 (41.9) 

16 (25.4) 

17 (30.9) 

9 (17.3) 

 

 

 

0.059 

Father living in household     

Yes  

No 

133 (62.1) 

81 (37.9) 

-1.45 (-1.64, -1.27) 

-1.45 (-1.70, -1.19) 

 

0.965 

37 (27.8) 

24 (29.6) 

 

0.776 

Mother’s age      

18-20 

21-25 

26-30 

30-50 

51 (23.8) 

90 (42.1) 

39 (18.2) 

33 (15.4) 

-1.61 (-1.94, -1.27) 

-1.25 (-1.48, -1.02) 

-1.41 (-1.77, -1.07) 

-1.73 (-2.06, -1.39) 

 

 

 

0.113 

16 (31.4) 

22 (24.4) 

9 (23.1) 

13 (29.4) 

 

 

 

0.330 

Mother’s height      

138-147 

148-151 

152-155 

156-164 

57 (26.6) 

53 (24.8) 

61 (28.5) 

43 (20.1) 

-2.04 (-2.33, -1.74) 

-1.42 (-1.72, -1.11) 

-1.30 (-1.54, -1.07) 

-0.93 (-1.75, -0.06) 

 

 

 

˂0.001 

27 (47.4) 

18 (34.0) 

13 (21.3) 

3 (7.0) 

 

 

 

˂0.001 
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Mother’s BMI      

˂18.5 

18.5-24.9 

≥25.0 

22 (10.3) 

157 (73.4) 

35 (16.4) 

-1.75 (-2.17, -1.34) 

-1.40 (-1.57, -1.22) 

-1.50 (-1.91, -1.10) 

 

 

0.357 

8 (36.4) 

42 (26.8) 

11 (31.4) 

 

 

0.591 

Mother’s empowerment level     

Low 

Medium 

High 

119 (55.6) 

70 (32.7) 

25 (11.7) 

-1.48 (-1.68, -1.27) 

-1.34 (-1.61, -1.07) 

-1.65 (-2.09, -1.20) 

 

 

0.466 

34 (28.6) 

19 (27.1) 

8 (32.0) 

 

 

0.899 

Mother earning money     

Yes 

No 

59 (27.6) 

155 (72.4) 

-1.63 (-1.91, -1.36) 

-1.38 (-1.56, -1.20) 

 

0.138 

22 (37.3) 

39 (25.2) 

 

0.079 

Mother working away from home    

Yes 

No 

191 (89.3) 

23 (10.7) 

-1.49 (-1.65, -1.33) 

-1.15 (-1.60, -0.70) 

 

0.169 

57 (29.8) 

4 (17.4) 

 

0.211 

Mother’s alcohol consumption     

Never drink 

Monthly or weekly 

Daily 

146 (68.2) 

42 (19.6) 

26 (12.1) 

-1.30 (-1.47, -1.13) 

-1.78 (-2.20, -1.37) 

-1.78 (-2.15, -1.41) 

 

 

0.012 

35 (24.0) 

16 (38.1) 

10 (38.5) 

 

 

0.099 

Gender      

Girls 

Boys 

102 (47.7) 

112 (52.3) 

-1.28  (-1.50, -1.07) 

-1.60  (-1.81, -1.40) 

 

0.035 

20 (19.6) 

41 (36.6) 

 

0.006 

Age       

6-11 months 

12-17 months 

18-23 months 

63 (29.4) 

71 (33.2) 

80 (37.4) 

-0.86 (-1.11, -0.62) 

-1.65 (-1.92, -1.38) 

-1.73 (-1.96, -1.50) 

 

 

˂0.001 

7 (11.1) 

23 (32.4) 

31 (38.8) 

 

 

˂0.001 

Birthweight      

Low 

Normal 

Not weighed 

17 (7.9) 

136 (63.6) 

61 (28.5) 

-1.78 (-2.37, -1.20) 

-1.17 (-1.34, -1.00) 

 

0.020 

6 (35.3) 

27 (19.9) 

 

 

0.127 

(Fisher’s) 

Birth size     

Below average 

Average 

Above average 

No data 

73 (34.1) 

68 (31.8) 

68 (31.8) 

5 (2.3) 

-1.60 (-1.83, -1.38) 

-1.53 (-1.85, -1.21) 

-1.18 (-1.42, -0.93) 

 

 

0.057 

22 (30.1) 

24 (35.3) 

13 (19.1) 

 

 

0.101 

Birth order     

1st 

2nd 

3rd or higher 

110 (51.4) 

62 (29.0) 

42 (19.6) 

-1.41 (-1.62, -1.20) 

-1.39 (-1.67, -1.12) 

-1.64 (-2.00, -1.28) 

 

 

0.458 

26 (23.6) 

19 (30.6) 

16 (38.6) 

 

 

0.191 

Children ˂ 7 years     

1 

2 

3 or more 

131 (61.2) 

68 (31.8) 

15 (7.0) 

-1.46 (-1.64, -1.27) 

-1.32 (-1.59, -1.05) 

-2.00 (-2.59, -1.42) 

 

 

0.098 

32 (24.4) 

22 (32.4) 

7 (46.7) 

 

 

0.136 

Caring for child during day     

Mother 

Other adult 

Minor (˂18 yrs) 

70 (32.7) 

121 (56.5) 

23 (10.7) 

-1.28 (-1.53, -1.04) 

-1.42 (-1.63, -1.22) 

-2.10 (-2.58, -1.63) 

 

 

0.008 

14 (20.9) 

35 (28.9) 

12 (52.2) 

 

 

0.012 

Diarrhea      

Yes 

No 

72 (33.6) 

142 (66.4) 

-1.54 (-1.80, -1.29) 

-1.40 (-1.59, -1.22) 

 

0.395 

26 (36.1) 

35 (24.6) 

 

0.079 

ARI      

Yes 

No 

95 (44.4) 

119 (55.6) 

-1.40 (-1.64, -1.16) 

-1.59 (-1.68, -1.30) 

 

0.555 

27 (28.4) 

34 (28.6) 

 

0.981 
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Fever      

Yes 

No 

109 (50.9) 

105 (49.1) 

-1.51 (-1.74, -1.28) 

-1.39 (-1.58, -1.19) 

 

0.412 

36 (33.0) 

25 (23.8) 

 

0.135 

Illness combined score     

0 

1 

2 

3 

59 (27.6) 

63 (29.4) 

57 (26.6) 

35 (16.4) 

-1.46 (-1.72, -1.19) 

-1.37 (-1.64, -1.11) 

-1.49 (-1.82, -1.15) 

-1.52 (-1.92, -1.12) 

 

 

 

0.921 

14 (23.7) 

16 (25.4) 

20 (35.1) 

11 (31.4) 

 

 

 

0.509 

Min. dietary diversity     

Yes 

No 

164 (76.6) 

50 (23.4) 

-1.51 (-1.69, -1.33) 

-1.26 (-1.54, -0.98) 

 

0.171 

50 (30.5) 

11 (22.0) 

 

0.244 

Min. meal frequency     

Yes 

No 

196 (91.6) 

18 (8.4) 

-1.46 (-1.61, -1.30) 

-1.37 (-1.94, -0.80) 

 

0.754 

57 (29.1) 

4 (5.1) 

 

0.537 

Exclusively breastfed     

0-2 months 

3-4 months 

5-6 months 

No data* 

66 (30.8) 

44 (20.6) 

99 (46.3) 

5 (2.3) 

-1.36 (-1.65, -1.08) 

-1.52 (-1.86, -1.18) 

-1.47 (-1.68, -1.25) 

 

 

0.743 

23 (34.8) 

10 (22.7) 

27 (27.3) 

 

 

0.353 

Complementary food introduced      

0-2 months 

3-4 months 

5-6 months 

7 months or later 

No data 

30 (14.0) 

33 (15.4) 

63 (29.4) 

87 (40.7) 

1 (0.5) 

-1.68 (-2.15, -1.20) 

-1.23 (-1.58, -0.89) 

-1.46 (-1.74, -1.18) 

-1.47 (-1.70, -1.23) 

 

 

 

0.477 

13 (43.3) 

7 (21.2) 

17 (27.0) 

24 (27.6) 

 

 

 

0.241 

Nutrition combined 

score 

     

Low 

Medium 

High 

23 (10.7) 

77 (36.0) 

114 (53.3) 

-1.23 (-1.75, -0.70) 

-1.49 (-1.73, -1.24) 

-1.47 (-1.68, -1.26) 

 

 

0.526 

7 (30.4) 

21 (27.3) 

33 (28.9) 

 

 

0.946 

*Including the three children exclusively breastfed for seven months. 

 

3.7.2 Multivariate analyses  

3.7.2.1 Introduction to the multivariate analyses below 

In addition to maternal mental health, 21 other potential risk factors for low height for age 

were examined in multivariate models. Variables with a p-value below 0.1 in either the linear 

regression (HAZ) or the logistic regression (stunting) are presented below. The complete 

tables with all models and results can be seen in appendix 9 and 10.  

 

3.7.2.2 Household level risk factors 

Table 24 shows the models and results for associations between household level risk factors 

and HAZ. Table 25 shows the models and results for associations between the same risk 

factors and stunting.  
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Being of intermediate caste compared to high caste, was significantly associated with a lower 

HAZ and with being stunted. Being of low caste did not significantly differ from being of 

high caste in terms of HAZ or stunting. Intermediate caste children’s HAZ are on average 

0.58 SDs (95% CI: -0.24, -0.92) below that of high caste children’s. They have 2.77 (95% CI: 

1.27, 6.04) times the odds of being stunted compared to children of high caste.  

The effect of the proposed mediators between caste and HAZ were examined in models 2c1, 

2c2 and 2c3 (table g). The direct effect of intermediate caste compared to high caste on HAZ 

was a reduction of 0.17 SDs (95% CI: -0.59, 0.24) (model 2c1, table g). The main 

contributors to the difference between the total and the direct effect of caste were the parent’s 

education and the mother’s alcohol consumption. In addition there was some contribution 

seen from the mother’s level of empowerment and the household composition.  

Household food insecurity was significantly associated with HAZ but not with stunting. 

Moderate food insecurity in the household was significantly associated with the child having a 

higher HAZ. HAZ was on average 0.47 SDs (95% CI: 0.09, 0.84) higher in children living in 

moderately food insecure homes compared to food secure homes. Severe food insecurity, 

compared to food security, shows a similar coefficient to that of moderate food insecurity 

although the CI is wider giving a p-value of 0.07. One outlier was found in the model. 

Excluding that respondent from the dataset does not change the results much (model 4d, table 

24) apart from that severe food insecurity becomes a significant predictor of higher HAZ.  

No strong mediating effects were found between HFI and HAZ looking at the proposed 

mediators (model 4c, table 24). The direct effect was somewhat smaller than the total effect, 

which is to be expected when the path between exposure and outcome in addition to exposure 

and mediator is positive and the path between the mediator and the outcome is negative. 

Living in a female-headed household was not significantly associated to HAZ or stunting 

although for HAZ the p-value in the multivariate model was 0.077. The children in female-

headed households had a lower HAZ by on average 0.29 SDs (95% CI: -0.61, 0.03). 
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Table 24: Multivariate linear regression analyses for household level risk factors and HAZ 

Model  Exposure Adjusted for Coefficient (95% CI) p-

value 

2a 

 

 

 

2b 

 

 

 

2c 

Caste High* 

Int. 

Low 

 

High* 

Int. 

Low 

 

High* 

Int. 

Low 

 

 

 

 

 

High* 

Int. 

Low 

 

High* 

Int. 

Low 

a: No confounders in the model 

 

 

 

b: Earthquake, M age, female 

headed HH, gender, diarrhea and 

ARI added to model a. 

 

c1: MMH, HFI, SES, HH comp, F 

edu, M edu, M height, children ˂7 

yrs, daytime caregiver, M alcohol 

use, empowerment, birth size, 

Min. DD, Min. MF, 

complementary feeding  and excl. 

BF added to model b. 

 

c2: F edu, M edu, M alcohol use, 

empowerment and HH comp 

excluded from model c1. 

 

c3: F edu, M edu and M alcohol 

use excluded from model c1. 

 

-0.63 (-0.97, -0.30) 

-0.26 (-0.70, 0.19) 

 

 

-0.58 (-0.92, -0.24) 

-0.30 (-0.75, 0.16) 

 

 

-0.17 (-0.59, 0.24) 

0.13 (-0.37, 0.63) 

 

 

 

 

 

 

-0.50 (-0.86, -0.14) 

-0.26 (-0.71, 0.20) 

 

 

-0.47 (-0.83, -0.10) 

-0.16 (-0.63, 0.30) 

 

˂0.001 

0.259 

 

 

0.001 

0.201 

 

 

0.418 

0.615 

 

 

 

 

 

 

0.006 

0.272 

 

 

0.012 

0.493 

4a 

 

 

 

 

4b 

 

 

 

 

 

4c 

 

 

 

 

4d 

House-

hold food 

in-

security 

FS* 

MiFI 

MoFI 

SFI 

 

FS* 

MiFI 

MoFI 

SFI 

 

 

FS* 

MiFI 

MoFI 

SFI 

 

FS* 

MiFI 

MoFI 

SFI 

a: SES, caste, HH comp, female 

headed HH, F edu, M edu, 

empowerment, earthquake. 

 

 

b: M age, M height, M alcohol 

use, children ˂7 yrs, daytime 

caregiver, gender, birth size, 

complementary feeding and excl. 

BF added to model a. 

 

c: MMH, diarrhea, ARI, Min. DD 

and Min. MF added to model b. 

 

 
 

d: Model b with 1 outlier 

excluded from the dataset. 

 

-0.20 (-0.66, 0.26) 

0.44 (0.08, 0.81) 

0.46 (0.01, 0.92) 

 

 

-0.12 (-0.51, 0.35) 

0.47 (0.09, 0.84) 

0.42 (-0.03, 0.88) 

 

 

-0.03 (-0.51, 0.45) 

0.58 (0.16, 1.00) 

0.55 (0.03, 1.07) 

 

 

-0.24 (-0.70, 0.22) 

0.51 (0.15, 0.88) 

0.46 (0.02, 0.90) 

 

0.383 

0.019 

0.046 

 

 

0.490 

0.016 

0.067 

 

 

0.799 

0.007 

0.040 

 

 

0.305 

0.006 

0.042 

6a 

 

6b 

Female-

headed 

house-

hold 

 a: Caste, HH comp. 

 

b: M age, M height, M edu, F edu, 

children ˂7 yrs, gender, birth size 

and earthquake added to model a. 

-0.33 (-0.67, 0.00) 

 

-0.29 (-0.61, 0.03) 

0.051 

 

0.077 

*Reference value 
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Table 25: Multivariate logistic regression analyses for household level risk factors and 

stunting 

Model  Exposure Adjusted for OR (95% CI) P-

value 

2a 

 

 

Caste High* 

Int. 

Low 

a: No confounders in the model 

 

 

2.77 (1.27, 6.04) 

2.20 (0.83, 5.85) 

0.037 

0.010 

0.114 

4a House-

hold food 

insecurity 

FS* 

MiFI 

MoFI 

SFI 

a: SES, caste, HH comp, female 

headed HH, F edu, M edu, 

empowerment, earthquake. 

 

1.61 (0.57, 4.54) 

0.49 (0.20, 1.19) 

0.62 (0.21, 1.83) 

0.175 

0.367 

0.113 

0.383 

6a Female-

headed 

house-hold 

 a: Caste, HH comp. 1.13 (0.57, 2.25) 0.732 

*Reference value 

 

3.7.2.3 Risk factors relating to the mother 

Table 26 and 27 show the models and results for associations between risk factors relating to 

the mother and HAZ and stunting respectively. 

The mother’s educational level was significantly associated to both child HAZ and stunting. 

The relationship between HAZ and the number of years of education the mother was not 

linear (figure 19). For this reason, the variable was split into two groups, each linear in 

relation to HAZ. Having zero to four years of schooling showed little effect on child HAZ so 

the analysis was carried out for five and above years of education. Each added year of school 

starting from year five showed an average increase in HAZ of 0,10 SDs (95% CI: 0,02-0,18). 

This corresponds to an increase in mean child HAZ of 0.5 SDs if the mother’s has completed 

secondary school (9 years) compared to only primary school or no schooling. 
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Figure 19: Relationship between HAZ and the mother’s education 

 

Linearity in the case of the mother’s education and stunting followed a similar pattern to the 

one seen with HAZ, except the split was done at year 3 and as such, year 3 and above were 

included in the model. Each year of education added after year 3 that the mother had, reduced 

the odds of her child being stunted by 18% (95% CI: 3-31%).  

The variables in the study included many potential mediators between the mother’s degree of 

education and the child’s height for age. The direct effect of the mother’s education was 0.06 

SDs (95% CI: -0.02, 0.14). It was found that most of the difference between the direct and the 

total effect of the mother’s education on HAZ could be contributed to the proposed mediators 

birth size and at what age complementary feeding was begun (models 7c1 and 7c2, table 26).  

The mother’s height was associated to both HAZ and stunting. Each added cm to the mother’s 

height in the sample gave an average addition of 0.05 SDs (95% CI: 0,02-0,08) to the child’s 

HAZ and the odds of being stunted was reduced by 11% (95% CI: 4-16%) for each cm.  
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Table 26: Multivariate linear regression analyses for risk factors relating to the mother and 

HAZ 

Model  Exposure Adjusted for Coefficient (95% CI) p-

value 

7a 

 

7b 

 

 

 

7c 

Mother’s 

education

(number 

of 

years)** 

 a: Caste, M height, M age, F edu. 

 

b: HH comp, female headed HH, 

earthquake and gender added to 

model a. 

 

c1: MMH, HFI, SES, children ˂7 

yrs, daytime caregiver, M alcohol 

use, empowerment, birth size, 

diarrhea, ARI, Min. DD, Min. 

MF, complementary feeding  and 

excl. BF added to model b. 

 

c2: Birth size and complementary 

feeding excluded from model c1. 

0.10 (0.02, 0.18) 

 

0.10 (0.02, 0.18) 

 

 

 

0.06 (-0.02, 0.14) 

 

 

 

 

 

 

0.10 (0.02, 0.18) 

0.013 

 

0.015 

 

 

 

0.109 

 

 

 

 

 

 

0.018 

10a 

 

 

 

10b 

Mother’s 

height 

 a: SES, caste, HH comp, female 

headed HH, M edu, F edu, M age, 

empowerment. 

 

b: MMH, HFI, earthquake, 

children ˂7 yrs, daytime 

caregiver, M alcohol use, gender, 

diarrhea, ARI, Min. DD, Min. 

MF, complementary feeding  and 

excl. BF added to model a. 

0.05 (0.03, 0.08) 

 

 

 

0.05 (0.02, 0.08) 

˂0.001 

 

 

 

0.002 

**Excluding cases with 0-4 years of schooling, see figure 19 

 

Table 27: Multivariate logistic regression analyses for risk factors relating to the mother and 

stunting 

Model  Exposure Adjusted for OR (95% CI) P-

value 

7a Mother’s 

education 

(number of 

years)** 

 a: Caste, M height, M age, F edu. 

 

 

0.82 (0.69, 0.97) 

 

 

0.022 

 

 

10a Mother’s 

height 

 a: SES, caste, HH comp, female 

headed HH, M edu, F edu, M age, 

empowerment. 

0.89 (0.84, 0.96) 0.001 

**Excluding cases with 0-2 years of schooling. 

 

3.7.2.4 Risk factors related to the child, care, health and nutrition 

Table 28 and 29 show the models and results for associations between risk factors relating to 

the child and HAZ and stunting respectively. 
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Being a boy was a significant risk factor for being stunted. Compared to being a girl, the OR 

was 1.19 (95% CI: 1.04, 3.81). 

The child’s age was significantly associated to both HAZ and stunting. Being 12-17 months 

on average decreased HAZ by 0.58 SDs (95% CI: -0.95, -0.22) compared to being 6-11 

months. Being 18-23 months decreased HAZ by 0.72 SDs (95% CI: -1.07, -0.37) on average. 

The odds of stunting increased with increasing age. The middle age group had 3.83 (95% CI: 

1.51, 9.71) times the odds of being stunted and the oldest age group 5.06 (95% CI: 2.05, 12.5) 

times the odds of being stunted, compared to the youngest age group. No mediating effect by 

any of the proposed mediators was detected.  

An estimated large birth size compared to a small birth size, increased HAZ by 0.45 (95% CI: 

0.10, 0.79) SDs on average and the association was significant. 

If the child was cared for by someone other than the mother during the day it was a significant 

risk factor for stunting and also significantly associated to HAZ. If the caretaker is an adult, a 

mean reduction in HAZ of 0.35 SDs (95% CI: -0.69, -0.004) was seen compared to when the 

child was cared for by the mother herself. This arrangement was also a significant risk factor 

for stunting with 2.52 (95% CI: 1.03, 6.17) times the odds of being stunted. The adult 

caregivers apart from the mothers were grandparents in 85% of the cases, fathers in 7% of the 

cases and other relatives in 8% of the cases.  

When the daytime caregiver was below 18 years old the mean HAZ reduction was 0.61 SDs 

(95% CI: -1.12, -0.09) compared to the mother being the primary daytime caregiver. The odds 

of being stunted when cared for by a minor were 3.62 (95% CI: 1.17, 11.26) times that of the 

children who were cared for by the mother at daytime. The ages of the minors who were 

responsible for the children during the days ranged from 5-16 years. Out of those 83% were 

12 years or younger.  

There was no significant association between diarrhea and HAZ or stunting. However, there 

was a tendency towards increased odds of being stunted with an OR of 1.96 (95% CI: 0.89, 

4.33). 

The combined illness score had a similar result to that of diarrhea, with an OR of 1.39 (95% 

CI: 0.95, 2.04). 
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The dietary diversity score was significantly linked to HAZ with an inverse correlation. There 

was a mean reduction in HAZ of 0.12 (95% CI: -0.23, -0.01) SDs for each additional food 

group added to yesterday’s food intake.  

Both dietary diversity and household food insecurity showed unexpected significant 

associations with height for age, with food insecurity and low dietary diversity being 

associated with a higher HAZ. Therefor the relationship between DDS and HFI was examined 

and the correlation between them was -0.23 (p-value: 0.001). The higher degree of food 

insecurity, the lower dietary diversity score. This will be further addressed in the discussion.  

Table 28: Multivariate linear regression analyses for risk factors relating to the child, care, 

health and nutrition, and HAZ 

Model  Exposure Adjusted for Coefficient (95% CI) p-

value 

12a 

 

12b 

Gender  a: M height 

 

b: MMH, M age, empowerment, 

SES, caste, HH comp, female 

headed HH, HFI, M edu, F edu, 

earthquake, children ˂7 yrs, 

daytime caregiver, M alcohol use, 

birth size, diarrhea. ARI, 

complementary feeding and excl. 

BF added to model a. 

-0.19 (-0.48, 0.10) 

 

-0.19 (-0.49, 0.10) 

 

0.191 

 

0.188 

13a 

 

 

 

13b 

 

 

 

 

 

 

 

13c 

Age in 

months 

6-11* 

12-17 

18-23 

 

6-11* 

12-17 

18-23 

 

 

 

 

 

6-11* 

12-17 

18-23 

a: No confounders in the model 

 

 

 

b: Caste, SES, M height, M age, 

M edu, F edu, HFI, HH comp, 

female headed HH, 

empowerment, children ˂7 yrs, 

gender, birth size, complementary 

feeding, excl. BF and earthquake 

added to model a. 

 

c: MMH, diarrhea, ARI, Min. DD, 

Min. MF, daytime caregiver and 

M alcohol use added to model b. 

 

-0.79 (-1.15, -0.43) 

-0.87 (-1.22, -0.52) 

 

 

-0.58 (-0.95, -0.22) 

-0.72 (-1.07, -0.37) 

 

 

 

 

 

 

-0.59 (-0.99, -0.20) 

-0.68 (-1.05, -0.32) 

 

˂0.001 

˂0.001 

 

 

0.002 

˂0.001 

 

 

 

 

 

 

0.004 

˂0.001 

14a 

 

 

 

14b 

Birth size Small* 

Aver. 

Large 

 

Small* 

Aver. 

Large 

a: Caste, SES, M height, M age, 

M edu, M alcohol use. 

 

 

b: HFI, HH comp, female headed 

HH, empowerment, MMH, F edu, 

daytime caregiver, children ˂7 

yrs, gender, Min. DD, Min. MF, 

complementary feeding, excl. BF 

and earthquake added to model a. 

 

-0.02 (-0.37, 0.33) 

0.36 (0.02, 0.70) 

 

 

-0.02 (-0.36, 0.33) 

0.45 (0.10, 0.79) 

 

0.906 

0.037 

 

 

0.931 

0.019 
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16a 

 

 

 

16b 

Daytime 

caregiver 

Mo* 

≥18 

˂18 

 

Mo* 

≥18 

˂18 

a: SES, caste, HH comp, female 

headed HH, F edu, M edu, C age. 

 

 

b: HFI, M age, M height, M 

alcohol use, empowerment, 

children ˂7 yrs, gender, birth size 

and earthquake added to model a. 

 

-0.30 (-0.64, 0.05) 

-0.52 (-1.03, -0.01) 

 

 

-0.35 (-0.67, -0.00) 

-0.61 (-1.12, -0.09) 

 

0.089 

0.045 

 

 

0.047 

0.021 

17a 

 

 

 

 

 

17b 

Diarrhea  a: MMH, SES, HFI, HH comp, 

female headed HH, earthquake, M 

edu, F edu, M age, M alcohol use, 

daytime caregiver, children ˂7 

yrs, birth size, C age. 

 

b: M height, empowerment, caste, 

gender, ARI, Min. DD, Min. MF, 

complementary feeding and excl. 

BF added to model a. 

-0.04 (-0.35, 0.28) 

 

 

 

 

 

-0.06 (-0.40, 0.27) 

0.822 

 

 

 

 

 

0.701 

18a 

 

 

 

 

 

18b 

Illness 

score 

 a: MMH, SES, HFI, HH comp, 

female headed HH, earthquake, M 

edu, F edu, M age, M alcohol use, 

daytime caregiver, children ˂7 

yrs, birth size, C age. 

 

b: M height, empowerment, caste, 

gender, ARI, Min. DD, Min. MF, 

complementary feeding and excl. 

BF added to model a. 

-0.05 (-0.20, 0.10) 

 

 

 

 

 

-0.11 (-0.29, 0.08) 

0.505 

 

 

 

 

 

0.245 

20a 

 

 

 

 

 

 

20b 

Dietary 

diversity 

score 

 a: MMH, caste SES, 

empowerment, gender, HFI, HH 

comp, female headed HH, M edu, 

F edu, M age, M alcohol use, 

daytime caregiver, children ˂7 

yrs, C age. 

 

b: M height, earthquake, diarrhea, 

ARI, birth size, complementary 

feeding and excl. BF added to 

model a. 

-0.11 (-0.22, -0.01) 

 

 

 

 

 

 

-0.12 (-0.23, -0.01) 

0.035 

 

 

 

 

 

 

0.029 

*Reference value 
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Table 29: Multivariate logistic regression analyses for risk factors relating to the child, care, 

health and nutrition, and stunting 

Model  Exposure Adjusted for OR (95% CI) P-

value 

12a Gender  a: M height 1.19 (1.04, 3.81) 0.037 

 

13a Age in 

months 

6-11* 

12-17 

18-23 

a: No confounders in the model  

3.83 (1.51, 9.71) 

5.06 (2.05, 12.5 

 

0.005 

˂0.001 

14a Birth size Small* 

Aver. 

Large 

a: Caste, SES, M height, M age, 

M edu, M alcohol use. 

 

1.71 (0.76, 3.88) 

0.64 (0.27, 1.50) 

 

0.194 

0.303 

16a Daytime 

caregiver 

Mo* 

≥18 

˂18 

a: SES, caste, HH comp, female 

headed HH, F edu, M edu, C age. 

 

2.52 (1.03, 6.17) 

3.62 (1.17, 11.26) 

 

0.042 

0.026 

17a Diarrhea  a: MMH, SES, HFI, HH comp, 

female headed HH, earthquake, M 

edu, F edu, M age, M alcohol use, 

daytime caregiver, children ˂7 

yrs, birth size, C age. 

1.96 (0.89, 4.33) 0.096 

18a Illness 

score 

 a: MMH, SES, HFI, HH comp, 

female headed HH, earthquake, M 

edu, F edu, M age, M alcohol use, 

daytime caregiver, children ˂7 

yrs, birth size, C age. 

1.39 (0.95, 2.04) 

 

0.089 

20a Dietary 

diversity 

score 

 a: MMH, caste SES, 

empowerment, gender, HFI, HH 

comp, female headed HH, M edu, 

F edu, M age, M alcohol use, 

daytime caregiver, children ˂7 

yrs, C age. 

1.28 (0.96, 1.71) 0.091 

*Reference value 

 

 

3.8 Risk factors for poor maternal mental health  

3.8.1 Bivariate analyses 

Table 30 shows the results of the bivariate analyses and the mean SRQ-20 scores for each of 

the grouped variables. 

The household level factors that were significantly associated with the respondents SRQ-20 

score in the bivariate analyses were caste, socioeconomic status and food insecurity. The 

highest mean SRQ-20 score were found in the low caste group, followed by intermediate 

caste. The mean SRQ-20 score increased with increasing food insecurity. The group with a 



75 
 

low socioeconomic status scored higher on average on SRQ-20 than those of medium or high 

SES.  

Education attained by the respondent herself or her husband was significantly associated with 

a lower SRQ-20 score in the bivariate analyses. A high alcohol consumption was significantly 

associated with a higher SRQ-score.  

The mean SRQ-score was higher for mothers who left their children in the care of minors 

during the day and the association significant in bivariate analysis. Likewise, the score was 

significantly higher for mothers with three or more children below 7 years. The child’s 

combined illness score also showed a significant association to the respondent’s SRQ-20 

score. Higher illness scores for the children corresponded to higher mean SRQ-20 scores for 

the respondents. 

Table 30: Variables potentially associated to mental health,  

bivariate analyses 

 N (%) Mean SRQ-score 

(95% CI) 

p-value 

Total sample    

All 214 (100) 7.3 (6.7, 7.9) - 

Caste   

Low 

Intermediate 

High 

32 (17.3) 

115 (53.7) 

62 (29.0) 

9.4 (8.0, 10.9) 

7.2 (6.4, 8.1) 

6.0 (5.0, 7.0) 

 

 

0.001 

SES   

Low 

Intermediate 

High 

73 (34.1) 

73 (34.1) 

68 (31.8) 

8.3 (7.3, 9.3) 

6.9 (5.9, 7.9) 

6.5 (5.4, 7.6) 

 

 

0.039 

HH food insecurity   

Food secure 

Mildly food insec. 

Mod. food insec. 

Sev. food insec. 

82 (38.3) 

29 (13.6) 

66 (30.8) 

37 (17.3) 

4.2 (3.5, 4.9) 

6.3 (5.0, 7.6) 

9.2 (8.3, 10.1) 

11.2 (9.8, 12.5) 

 

 

 

˂0.001 

HH composition   

2 generations 

3 – 4 generations 

89 (41.6) 

125 (58.4) 

7.8 (6.8, 8.7) 

6.9 (6.1, 7.7) 

 

0.152 

Female headed HH   

Yes 

No 

59 (27.6) 

155 (72.4) 

6.5 (5.3, 7.7) 

7.5 (6.8, 8.2) 

 

0.134 

Earthquakes   

Less effected 

More effected 

111 (51.9) 

103 (48.1) 

6.8 (5.9, 7.6) 

7.8 (6.9, 8.6) 

 

0.100 

Mother’s education   

˂ Primary 

Primary 

Secondary 

Higher secondary 

58 (27.1) 

54 (25.2) 

65 (30.4) 

37 (17.3) 

8.8 (7.5, 10.1) 

7.1 (6.0, 8.2) 

6.9 (5.8, 7.9) 

5.7 (4.3, 7.1) 

 

 

 

0.006 
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Father’s education   

˂ Primary 

Primary 

Secondary 

Higher secondary 

No data 

43 (20.1) 

63 (29.4) 

55 (25.7) 

52 (24.3) 

1 (0.5) 

10.5 (9.0, 11.9) 

7.4 (6.3, 8.4) 

5.9 (5.0, 6.9) 

5.9 (4.8, 7.0) 

 

 

 

˂0.001 

Father living in HH   

Yes  

No 

133 (62.1) 

81 (37.9) 

7.4 (6.6, 8.2) 

7.0 (6.1, 8.0) 

 

0.590 

Co-wives    

Yes 

No 

Widowed 

25 (11.7) 

188 (87.8) 

1 (0.5) 

8.1 (6.1, 10.2) 

7.1 (6.5, 7.8) 

 

0.304 

Mother’s age    

18-20 

21-25 

26-30 

30-50 

51 (23.8) 

90 (42.1) 

39 (18.2) 

33 (15.4) 

7.3 (6.1, 8.4) 

6.6 (5.7, 7.5) 

7.4 (6.0, 8.8) 

8.8 (7.1, 10.5) 

 

 

 

0.113 

Mother’s empowerment   

Very low 

Low 

Medium 

High 

57 (26.6) 

53 (24.8) 

71 (33.2) 

33 (15.4) 

6.8 (5.6, 8.1) 

7.5 (6.3, 8.6) 

6.8 (5.8, 7.8) 

8.6 (6.9, 10.4) 

 

 

 

0.213 

Mother earning money   

Yes 

No 

59 (27.6) 

155 (72.4) 

7.5 (6.3, 8.7) 

7.2 (6.5, 7.9) 

 

0.646 

Mother working away from home  

Yes 

No 

191 (89.3) 

23 (10.7) 

7.4 (6.7, 8.0) 

6.4 (4.3, 8.4) 

 

0.305 

Mother’s alcohol consumption   

Never drink 

Monthly or weekly 

Daily 

146 (68.2) 

42 (19.6) 

26 (12.1) 

6.8 (6.1, 7.5) 

7.7 (6.4, 8.9) 

9.0 (7.1, 11.0) 

 

 

0.049 

Gender    

Girls 

Boys 

102 (47.7) 

112 (52.3) 

7.2 (6.2, 8.1) 

7.3 (6.5, 8.2) 

 

0.824 

Child’s age     

6-11 months 

12-17 months 

18-23 months 

63 (29.4) 

71 (33.2) 

80 (37.4) 

7.4 (6.3, 8.4) 

7.5 (6.4, 8.7) 

6.9 (5.9, 7.9) 

 

 

0.668 

Number of children   

1 

2 

3 or more 

110 (51.4) 

61 (28.5) 

43 (20.1) 

7.0 (6.2, 7.8) 

7.1 (6.0, 8.2) 

8.2 (6.6, 9.7) 

 

 

0.320 

Children ˂7 yrs    

1 

2 

3 or more 

131 (61.2) 

68 (31.8) 

15 (7.0) 

7.0 (6.3, 7.8) 

7.0 (6.0, 8.1) 

10.1 (6.6, 13.5) 

 

 

0.038 

Caring for child during day   

Mother 

Other adult 

Minor (˂18 yrs) 

70 (32.7) 

121 (56.6) 

23 (10.7) 

7.7 (6.7, 8.7) 

6.5 (5.7, 7.2) 

10.0 (8.0, 12.0) 

 

 

0.001 
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Illness combined score   

0 

1 

2 

3 

59 (27.6) 

63 (29.4) 

57 (26.6) 

35 (16.4) 

5.1 (4.3, 5.8) 

6.8 (5.7, 7.9) 

8.2 (7.0, 9.5) 

10.1 (8.7, 11.6) 

 

 

 

˂0.001 

  

 

3.8.2 Multivariate analyses 

Multivariate models were designed for 13 exposure variables with mental health as the 

outcome. Four variables were significantly associated with mental health and one additional 

had a p-value below 0.1. Those five results will be presented below and are shown in table 31. 

The complete table with all 13 models and results can be seen in appendix 11. A slight 

adjustment was made to the study DAG prior to creating the models examining MMH as 

outcome. Alcohol consumption and child illness were seen as variables affecting MMH while 

in previous models they have been considered as being affected by MMH.  

Low caste was significantly different compared to high caste in terms of SRQ-20 scores. The 

mean SRQ-20 score was 3.2 points (95% CI: 1.5, 5.0) higher for respondents of low caste 

compared to respondents of high caste. The corresponding figures for intermediate caste were 

1.2 points (95% CI: -0.1, 2.5), however, the result for intermediate caste compared to high 

caste was not significant in the multivariate analysis.  

There were many potential mediators for the effect of caste on mental health among the 

examined variables. The direct effect of caste was 0.9 (-0.8, 2.6) for low caste compared to 

high caste and (model 27c1,table 31). The mediators found to account for most of the 

difference in coefficients between the total and the direct effect were HFI, SES, respondent’s 

and husband’s education and the child’s illness score (model 27c2, table 31).  

Household food insecurity showed a strong effect on the respondent’s mental health status. 

Respondents in all degrees of food insecurity had significantly higher mean SRQ-20 scores 

when compared to food secure respondents. The respondent’s mental health decreases with 

increasing food insecurity. The average SRQ-20 score increase compared to the mean score in 

the food secure group were 2.1 points (95% CI: 0.6, 3.7) for mildly food insecure 

respondents, 4.2 points (95% CI: 2.9, 5.5) for moderately food insecure respondents and 5.8 

points (95% CI: 4.3, 7.4) for the respondents who were severely food insecure.  
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The DAG only had one proposed mediator between HFI and mental health, namely child 

illness. Adjusting for child illness had little effect on the coefficient. In our model, it is mainly 

a direct effect of food insecurity that is seen on the mental health of the respondents.  

The respondent’s own degree of education did not show an effect on her mental health status 

in the multivariate model. Her husband’s level of education however shows a significant 

linear association to the respondent’s mental health status. For each year of added schooling 

starting from zero years, the SRQ-20 scores decrease by on average 0.35 (95% CI: -0.51, -

0.19) points. For a respondent with a husband who has completed primary school (4 years) 

that corresponds to an average decrease of 1.4 points in her SRQ-20 score. If the husband has 

completed secondary school (9 years) the average decrease in the SRQ-score is 3.2 points. 

The direct effect of the husband’s education was analyzed in model 33c1, table 31, and the 

result was a reduction in mean SRQ-score of 0.15 (-0.30, -0.01). The proposed mediators 

responsible for most of the difference between the direct- and total effect coefficients were 

household food insecurity and the child’s illness score.  

The child’s illness score was significantly associated to the respondent’s SRQ-20 score. The 

association was linear and each increase in the illness score, running from 0-3, lead to an 

increase in the mean SRQ-20 score of 1.0 points (95% CI: 0.5, 1.5). 

The earthquakes that hit the area 4-5 months prior to the interviews and data collection did not 

have a significant effect on the respondent’s current mental health status. The results did 

however have a p-value of 0.09. The mean SRQ-score was 1.0 (95% CI: -0.2, 2.1) points 

higher in the group that was more affected by the earthquakes in terms of material damage, 

corresponding highly to those who could no longer live in their houses.   
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Table 31: Associations to mental health, multivariate linear regression analyses 

Mo

del 

Exposure  Adjusted for Coefficient  

(95% CI) 

P-

value 

27a 

 

 

 

27b 

 

 

 

27c 

Caste High* 

Int. 

Low 

 

High* 

Int. 

Low 

 

High* 

Int. 

Low 

 

 

 

High* 

Int. 

Low 

a: No confounders in the model. 

 

 

 

b: Earthquake, M age, C age. 

 

 

 

c1: HFI, SES, HH comp, female 

headed HH, M edu, F edu, children ˂7 

yrs, daytime caregiver, C illness, M 

alcohol use and empowerment added 

to model b. 

 

c2: HFI, SES, M edu, F edu and C 

illness excluded from model c1. 

 

1.3 (-0.1, 2.6) 

3.4 (1.7, 5.2) 

 

 

1.2 (-0.1, 2.5) 

3.2 (1.5, 5.0) 

 

 

-0.1 (-1.5, 1.3) 

0.9 (-0.8, 2.6) 

 

 

 

0.7 (-0.9, 2.3) 

3.1 (1.2, 5.0) 

 

0.062 

˂0.001 

 

 

0,071 

˂0.001 

 

 

0,902 

0.279 

 

 

 

0,219 

0.001 

29a 

 

 

 

 

29b 

 

 

 

 

29c 

House-

hold food 

in-

security 

FS* 

MiFI 

MoFI 

SFI 

 

FS* 

MiFI 

MoFI 

SFI 

 

FS* 

MiFI 

MoFI 

SFI 

a: SES, caste, HH comp, female 

headed HH, F edu, M edu, 

empowerment, earthquake. 

 

 

b: M age, M alcohol use, children ˂7 

yrs, daytime caregiver and C age 

added to model a. 

 

 

c: C illness added to model b. 

 

2.1 (0.6, 3.6) 

4.2 (3.0, 5.4) 

5.8 (4.3, 7.3) 

 

 

2.1 (0.6, 3.7) 

4.2 (2.9, 5.5) 

5.8 (4.3, 7.4) 

 

 

2.4 (0.9, 3.9) 

4.0 (2.8, 5.2) 

5.5 (4.0, 7.0) 

 

0.008 

˂0.001 

˂0.001 

 

 

0.008 

˂0.001 

˂0.001 

 

 

0.002 

˂0.001 

˂0.001 

32a 

 

32b 

Affected 

by the 

earth-

quakes 

 a: No confounders in the model. 

 

b: M age, empowerment, caste, HH 

comp, female headed HH, M edu, F 

edu, children ˂7 yrs, daytime 

caregiver, C age. 

1.0 (-0.2, 2.2) 

 

1.0 (-0.2, 2.1) 

0.100 

 

0.090 

33a 

 

33b 

 

 

33c 

Hus-

band’s 

edu-

cation 

(number 

of years) 

 a: Caste, M age, M edu. 

 

b: female headed HH, earthquake and 

C age added to model a. 

 

c1: HFI, SES, HH comp, children ˂7 

yrs, daytime caregiver, M alcohol use, 

empowerment and C illness added to 

model b. 

 

c2: HFI excluded from model c1 

 

c3: HFI and C illness excluded from 

model c1. 

-0.4 (-0.5, -0.2) 

 

-0.4 (-0.5, -0.2) 

 

 

-0.2 (-0.3, -0.0) 

 

 

 

 

-0.3 (-0.4, -0.1) 

 

-0.3 (-0.5, -0.2) 

˂0.001 

 

˂0.001 

 

 

0.038 

 

 

 

 

0.001 

 

˂0.001 
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39a 

 

 

 

 

39b 

Child’s 

Illness 

score 

 a: Caste, SES, HFI, HH comp, female 

headed HH, earthquake, M edu, F edu, 

M age, M alcohol use, daytime 

caregiver, children ˂7 yrs, C age. 

 

b: Empowerment, Min. DD, Min. MF, 

complementary feeding and excl. BF 

added to model a. 

1.1 (0.6, 1.5) 

 

 

 

 

1.0 (0.5, 1.5) 

˂0.001 

 

 

 

 

˂0.001 

*Reference value 

 

 

 

3.9 Comparing height for age and head circumference for age as nutrition 

status indicators 

While we had 28.5% stunting, only 3.7% of the children had a head circumference for age 

below -2 SD. This is close to the proportion in the standard population and to what would be 

expected in a non-malnourished population (table 32). The mean HCZ was -0.51 SDs, as 

opposed to 0 in the standard population, while the mean HAZ was -1.45. Figure 20 shows the 

respective distributions of z-scores for HAZ and HCZ. The correlation coefficient for HAZ 

and HCZ was 0.48 (p-value: ˂0.001). When the children were divided in two groups, stunted 

and non-stunted, the correlation between HAZ and HCZ in the stunted group was 0.17 (n 61 

and p-value 0.186) and the correlation in the non-stunted group was 0.39 (n 153 and p-value 

˂0.001). 

Table 32: Descriptive statistics for height for age and head circumference for age 

Nutrition status indicator Mean z-score  

(95% CI) 

N (%)  

˂-2SD 

N (%)  

˂-3SD 

Height for age -1.45 (-1.60, -1.30) 61 (28.5) 17 (7.9) 

Head circumference for age -0.51 (-0.64, -0.38) 8 (3.7) 2 (0.9) 
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Figure 20: Distribution of z-scores for height for age and head circumference for age 

 

To examine if HAZ and HCZ shared predictor variables, HAZ was substituted for HCZ in all 

models where the variable in question was a significant predictor for HAZ. The result is 

presented in table 33. Only one variable had a highly similar coefficient and p-value in 

relation to HAZ and HCZ, the mother’s height. One other variable, the child’s age, was a 

significant predictor of both indicators, although the coefficient is smaller in the case of HCZ. 
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Table 33: Comparison between associations to HAZ, and associations to HCZ  

Mo

del 

Exposure  HAZ coefficient 

(95% CI) 

HCZ coefficient 

(95% CI) 

HAZ  

p-value  

HCZ p-

value 

2b Caste High* 

Int. 

Low 

 

-0.58 (-0.92, -0.24) 

-0.30 (-0.75, 0.16) 

 

-0.09 (-0.40, 0.23) 

-0.42 (-0.84, 0.00) 

 

0.001 

0.201 

 

0.595 

0.051 

4b House-

hold food 

in-

security 

FS* 

MiFI 

MoFI 

SFI 

 

-0.12 (-0.51, 0.35) 

0.47 (0.09, 0.84) 

0.42 (-0.03, 0.88) 

 

-0.05 (-0.51, 0.40) 

0.09 (-0.28, 0.45) 

0.21 (-0.23, 0.65) 

 

0.490 

0.016 

0.067 

 

0.813 

0.634 

0.339 

7b Mother’s 

edu-

cation** 

  

0.10 (0.02, 0.18) 

 

 

0.03 (-0.05, 0.10) 
 

0.015 

 

0.453 

10b Mother’s 

height 

 0.05 (0.02, 0.08) 0.04 (0.01, 0.07) 0.002 0.005 

14b Birth size Small* 

Aver. 

Large 

 

-0.02 (-0.36, 0.33) 

0.45 (0.10, 0.79) 

 

0.08 (-0.26, 0.42) 

0.23 (-0.11, 0.56) 

 

0.931 

0.019 

 

0.638 

0.183 

13b Age 6-11* 

12-17 

18-23 

 

-0.58 (-0.95, -0.22) 

-0.72 (-1.07, -0.37 

 

-0.36 (-0.72, 0.01) 

-0.50 (-0.85, -0.15) 

 

0.002 

˂0.001 

 

0.055 

0.005 

17b Daytime 

caregiver 

Mo* 

≥18 

˂18 

 

-0.35 (-0.69, -0.00) 

-0.61 (-1.12, -0.09) 

 

-0.16 (-0.50, 0.17) 

-0.26 (-0.76, 0.25) 

 

0.047 

0.021 

 

0.338 

0.322 

19b Min. 

Dietary 

diversity

*** 

  

-0.19 (-0.55, 0.18) 

 

-0.36 (-0.71, -0.01) 

 

0.310 
 

0.044 

*Reference value 

**Excluding cases with 0-4 years of schooling due to non-linearity in the case of HAZ. 

***Dietary diversity score which was significantly associated to HAZ, is not within the bounds of 

linearity in relation to HCZ. For that reason minimum dietary diversity is the variable used here. 
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4 Discussion 

4.1 Discussion of the results 

The most important finding in this study was that there was no significant association between 

maternal mental health and child undernutrition as measured by height for age. Detected risk 

factors for lower HAZ in the children were being of intermediate caste, short maternal stature, 

higher age, being cared for by someone other than the mother during the day and high dietary 

diversity. Protective factors were maternal education, large birth size and HFI. Being of 

intermediate caste, higher age, being cared for by others than the mother during the day, short 

maternal stature and being a boy significantly increased the odds of being stunted (z-score ˂ -

2). Maternal education above primary school was protective and thus decreased the odds of 

stunting. Poor mental health status among the mothers was common and it was associated to 

household food insecurity, being of low caste, illness in the children and having a husband 

with low education. 

 

4.1.1 Maternal mental health and child height for age 

The present study did not show a significant effect of poor MMH on child height for age. In 

contrast, most of the published studies on this association in south central Asia have found a 

significant effect. There is however some indication in present study that MMH may still 

affect child height for age. When one outlier is removed from the multivariate model, the 

association between child HAZ and MMH strengthens. It is also possible that if we had 

conducted this study on children 6-12 months we would have seen a significant effect on 

HAZ. In the systematic review by Farias-Antunes et al, it was found that poor MMH was a 

risk factor for poor growth in children only up to 12 months (33). When the children above 12 

months in present study are excluded from the analysis, the decrease in HAZ per point 

increase in SRQ-20 score, doubles and the p-value decreases somewhat. However, the sample 

size when only children 6-12 months are included, is 76, a number giving low statistical 

power and thus not sufficient to detect an effect even if it is present. Out of six published 

studies from south central Asia, four included only children in their first year (37, 41, 45-48).  

MMH does not influence the odds of being stunted in present study. It is possible to argue that 

an effect on HAZ that is not great enough to increase the odds of stunting is not clinically 

relevant. In Nepal however, the peak in stunting prevalence is reached in the third year and 

the peak for severe stunting in the fourth year (57). Having a lower HAZ when leaving their 
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second year may put the children at greater risk of becoming stunted later. Most of the 

children in this study had not yet had a younger sibling and were still breastfed. Upon meeting 

these families and their older children, it seemed that older siblings aged 3-5 years were often 

visibly growth retarded. 

The effect of maternal mental health on potentially mediating risk factors for low height for 

age was also examined. The mothers’ mental health status was not found to be associated to 

dietary factors. However, it had a significant effect on the children’s illness score; a higher 

SRQ-20 score was associated with an increased illness score. In this model child illness was 

classified as a mediator between MMH and H/A, according to the hypothesis that a mother 

suffering from poor mental health may provide less adequate care and thus increasing the risk 

of illness in the child. As this is a cross-sectional study, causal relationships cannot be 

confirmed. In the chapter where risk factors for poor maternal mental health were examined, 

the DAG was rearranged making illness an exposure for the outcome MMH. The association 

between child illness and MMH was significant also in this model. The hypothesis behind this 

alternative is that having a sick child may worsen the mother’s mental health status. A third 

possible alternative, is that the mother’s perception of the child’s health status may be 

influenced by her mental health status. Given the strong association found it would be 

interesting to examine this relationship more closely, for example by using a longitudinal 

design and/or comparing the mother’s report with other measurements of illness. A 

longitudinal case-control study from Pakistan, including 320 mother and child pairs, found 

prenatal maternal depression to be significantly associated to a higher number of diarrheal 

episodes in the child’s first year. In this case the depression predated the child illness (48). A 

cross sectional study with 11429 children (0-5 years) from Bangladesh, Vietnam and 

Ethiopia, found maternal mental health to be strongly associated to both diarrhea and ARI in 

all three countries (46). The authors conclude that child illness may be a mediating factor 

between maternal mental health and child nutritional status. However, they found no 

significant associations between diarrhea and stunting, they found ARI to be significantly 

associated to stunting only in Bangladesh.  Bangladesh was also the only country in the study 

where maternal mental health had a significant effect on the odds of being stunted (46). These 

results are similar to the present study, where a strong association was also found between 

maternal mental health and child illness, with neither of those factors giving the hypothesized 

effect on child growth. 
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4.1.2 Other examined risk factors for low height for age 

4.1.2.1 Household food insecurity and dietary diversity 

Two potential risk factors for low height for age, HFI and DD stood apart from the rest of the 

results in having an inverse association to HAZ, compared to what we had hypothesized. 

Moderate HFI is significantly associated to a higher HAZ compared to food security. Severe 

HFI shows a similar result, with a p-values right above or below 0.05 depending on the 

model. In the case of DD, HAZ decreases with increasing DDS. Neither HFI nor DD were 

significantly associated to stunting. HFI and DDS were associated, having a correlation 

coefficient of -0.23. Children in food insecure homes had a lower DD.  

A potential explanation for the unexpected results could be that mothers in food insecure 

households where DD is lower, rely more on breastfeeding, and that breast milk may 

potentially have a higher nutrient content than the complementary foods given. Grain based 

porridges often have low nutrient density. A review of 15 studies on complementary foods in 

LMICs in Asia, Africa and South America, found that the complementary foods given were 

often low in micronutrients and energy, while meeting requirements for protein (95). A study 

in Bangladesh measured breastmilk intake and complementary food intake during one day for 

135 children of 6-12 months age (96). They found that intake of breastmilk was inversely 

related to meal frequency and energy intake from complementary food. Energy intake was 

higher with more complementary food but micronutrient intake lower due to low 

micronutrient content of the food eaten and partial displacement of breastmilk (96).  

No studies were found that reported a significant association in multivariate analysis between 

higher DDS or HFI and lower HAZ or stunting. However, one study from Nepal including 

4853 children aged 6-59 months, found that having less than minimum dietary diversity (˂4 

out of 7 food groups) significantly reduced the odds of stunting in bivariate analysis (97). The 

effect disappeared in multivariate analysis where child age as confounder was adjusted for. A 

study from the Terai region in Nepal including 368 children aged 6-23 months, examined the 

effect of HFI on child growth including stunting and found them not to be associated (98). 

They did however find that HFI was associated to DD as significantly fewer children in food 

insecure homes achieved minimum dietary diversity (MDD). A longitudinal study from 

Bangladesh following children from 0-24 months found no difference in DDS between 

stunted and non-stunted children at any time point (99). A study from the Philippines looking 

at 2822 children age 6-24 months, found breastfeeding significantly associated with higher 

HAZ (100). High or low DDS however, did not have an effect on HAZ, whether in breastfed 
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or in non-breastfed children. They also found that nutrient density and content in diet was 

only modestly correlated to DDS and they suggested that DDS may be a poor proxy for diet 

quality (100). In contrast, analyzes of data from Nepal Demographic and Health Survey 2011 

show that both HFI and DD were significantly associated to stunting (101, 102).  

A limitation of this study is that only the food groups eaten by the children yesterday 

recorded. The mothers replied yes or no to questions on consumption the previous day, based 

on a list of common foods. No information on meal composition was gathered. It is thus 

possible that this method gives less accurate information than a 24-hour recall where the 

mother describes the meals. The method and questions were taken from the NDHS (61). It is 

also possible that yesterday was not a representative day even if it was reported correctly. 

A micronutrient powder (Balvita) was distributed in the area 

and commonly used. As we were not aware of this beforehand, 

we did not record use of this powder and it could potentially 

influence the results. One study in Nepal and one in 

Bangladesh examined whether micronutrient powder use 

affected DD (103, 104). Micronutrient powder in those studies 

did not decrease DD. 

 

4.1.2.2 Additional household level risk factors 

Being of intermediate caste was found to be significantly associated to lower HAZ and 

increased odds of stunting in multivariate analyses. An analysis of NDHS 2011 data did not 

find a significant association between caste and stunting (105). Likewise, a study in the Terai 

region found no significant association (106). The Terai is however a lowland area and very 

different from the hill area where Okhaldhunga is situated. During data collection it became 

clear that there were more stunted children in the higher altitudes of our study site. We do not 

have recordings of the altitudes however, the higher areas were clearly different from the 

lower areas in the hills, they were colder and the vegetation differed. These higher areas were 

mainly inhabited by intermediate caste, such as Sherpa and Tamang. Studies both in Tibet and 

Sri Lanka have found altitude to be significantly and independently (controlled for SES, diet 

and illness) associated with height for age (107, 108). The Sri Lankan study suggest this is 

due to lower partial pressure of oxygen in the air (108). An observation made during our data 

collection was that many of the children in the colder areas wore little clothes and were often 
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barefoot. This could potentially increase their energy use and thereby their energy need, 

something that could put them at increased risk of undernutrition. It is also possible that 

micronutrient content of the soil differs between areas of higher and lower altitude. Two 

studies examining iodine deficiency at different altitudes in Ethiopia and Saudi-Arabia 

respectively, found higher prevalence of iodine deficiency at higher altitudes (109, 110). In 

contrast, an old study from 1999 in Nepal found that iodine deficiency was most common in 

the lowlands (Terai) and the least common above 3000 meters above sea-level (111). 

The simplified mediator analysis for the effect of caste on HAZ suggested that some of the 

effect was mediated through parents’ education and mothers’ alcohol consumption. Self-

reported alcohol consumption was correlated to caste and all respondents who reported a daily 

intake of alcohol belonged to intermediate caste. 

Socioeconomic status was not significantly associated to height for age in this study. It may 

be that we have not caught the determining factors of SES in our questionnaire and/or in the 

categorizing of the variable. Other studies have found SES to be associated to height for age 

in Nepal (67, 105). 

A household composition of three or more generations cohabiting appeared protective against 

low HAZ in bivariate analysis, however, this effect disappeared when controlling for caste 

and the parents education in the linear regression model.  

Living in a female-headed household shows no effect on the odds of child stunting. There is 

however a non-significant tendency to lower HAZ in children in female-headed households 

(p-value 0.077). Similar results have been found in other studies and explained with less 

economic opportunities for women (112, 113). A study from Pakistan found the opposite 

effect, the included children (n = 13412) from female-headed households had lower odds of 

being stunted (114). That study however included only households with two generations, 

making the mother head of household in all cases of female-headed households. This 

excluded many Pakistani households potentially introducing bias. It also makes it different 

from present study where head of household was often a grandparent or great grandparent of 

the child.  
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4.1.2.3 Maternal risk factors 

The mother’s height was a strong predictor of HAZ and stunting, an expected finding. Also 

anticipated was the association between the mother’s education and both HAZ and stunting. 

We found that maternal education began affecting child growth after the primary level. 

Another study from Nepal on socioeconomic determinants of growth also found maternal 

secondary education to have the greatest influence on child growth (67). A third study found 

maternal education above 5 years to be strongly protective against stunting in rural Nepal 

(106).  

The mother’s alcohol consumption was significantly associated to child HAZ in bivariate 

analysis only. When controlling for confounders, caste in particular, the association 

disappeared. It was however seen in the simplified mediator analysis that alcohol 

consumption was a mediator between caste and low HAZ. As we have not done a proper 

mediator analysis, it is not possible to give a more exact estimate of the effect of maternal 

alcohol consumption on child growth. It is also important to note that the acceptability of 

drinking alcohol differs between the castes. This may introduce response bias which in this 

case would exaggerate the differences in alcohol consumption between the castes. Due to the 

above mentioned factors it is difficult to draw any conclusions regarding the effect of alcohol 

intake on the children’s height, however, it could potentially be a risk factor for poor growth. 

There are few studies reporting the effect of maternal alcohol consumption on child 

nutritional status when excluding studies on fetal alcohol syndrome, and none were found that 

was comparable to this setting. 

We found that the mother’s level of empowerment was not a predictor of HAZ or stunting. In 

the setting of present study, a high level of autonomy could indicate a vulnerable situation 

with little family support. This could potentially counteract benefits to child growth that could 

come with more empowered mothers. A study in Bangladesh using very similar questions to 

examine empowerment, did find lower odds of stunting when the mother took part in 

decision-making in the household (115). Studies from India and Pakistan found increased 

odds of the child being stunted when the mother had to ask permission for things like going to 

the market or taking the child to a medical doctor (116, 117).  
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4.1.2.4 Risk factors related to the child, care, diet and health 

Boys had higher odds of being stunted than girls. Boys also had lower average HAZ although 

this difference was not significant in multivariate analysis. In the NDHS 2016 no gender 

difference in stunting was noted, the prevalence for boys 0-5 years was 36.0% and for girls 0-

5 years 35.7% (57). However, a study on child nutrition across 16 districts in rural Nepal (n 

1787) found boys to have significantly lower HAZ compared to girls (118). A smaller study 

in an urban setting in Nepal also found stunting to be more prevalent among boys and the 

difference was significant (119). Likewise, in Bangladesh boys were found to have twice the 

odds of being stunted compared to girls in an urban slum area (120). In contrast, a study from 

Pakistan found that being a girl tripled the odds of being stunted (121). A meta-analysis 

including data from 16 demographic and health surveys from sub-Saharan Africa found boys 

to have higher odds of being stunted and significantly lower HAZ than girls (122). They 

suggested this could be due to biological differences between the genders, that boys are more 

vulnerable to factors causing undernutrition (122). In a presentation of the results from this 

study to hospital staff at Okhaldhunga Community Hospital, including staff from the nutrition 

clinic, it was suggested that boys might eat less nutritious food. Their theory was that boys 

would be more spoiled and therefore receive more snacks such as biscuits and dry instant 

noodles, and that this would lead to them eating less at proper meals comprised of food that is 

more nutritious. 

The number of siblings the children had was not a risk factor for low height for age. Few 

mothers in our sample had more than two children under 7 years so it is not possible to detect 

a potential effect of having many young children on child height for age. The 15 children in 

question with two or more young siblings, had higher average HAZ and a higher prevalence 

of stunting. No conclusions can be drawn from this given the low number, it could however 

be a potential risk factor for poor growth.  

Children who were cared for by someone other than the mother during the day had higher 

odds of being stunted and significantly lower HAZ. The effects were especially pronounced 

when the caregiver was below 18 years. There could be many reasons for this effect, such as 

lower quality of care and feeding practices. In the case of adult caretakers, other than the 

mothers, the majority were grandmothers and it is possible they care for several 

grandchildren. When the mother is away, breastmilk consumption is likely reduced and 

potentially replaced with foods having lower nutrient density. The children may also be less 

content when the mother is absent which could cause a negative effect. A study from an urban 
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area in Nepal found that children who were cared for by someone under 15 years while the 

mother was working, had increased odds of being stunted (123). Data from the NDHS 2011 

showed higher odds of stunting when the mother was working (105). 

None of the measured conditions of illness was related to HAZ or stunting in the study. 

Diarrhea seem to increase the odds of stunting in the multivariate analysis though the result is 

not significant. The finding is in line with previous studies in Nepal. Three large studies from 

the past 5 years have failed to find a significant association between diarrhea and height for 

age in Nepal (97, 105, 124). In contrast, a smaller case-control study carried out in 2010 

found diarrhea to be associated with significantly higher odds of being stunted (125). One of 

the mentioned articles looked at 1868 children, 6-59 months, from seven different countries 

(including Nepal) and diarrhea was not associated to HAZ in the total sample either, neither in 

bivariate nor multivariate analysis. The authors found this surprising but considers the 

possibility that morbidity manifestations may have changed over the years diminishing the 

effect common diarrhea has on growth (124). During our data collection we found the 

knowledge and use of ORS packages to be common. We also found open defecation to be 

uncommon and access to safe water sources high. It is possible, as the mentioned authors 

hypothesized, that increased knowledge and improved hygiene and sanitation, have shifted 

disease manifestations towards less serious.  

Two out of two studies did not find an association between ARI and height for age in Nepal 

(97, 124). Two studies found no effect of fever on height for age (105, 124). One study found 

high fever in the last 30 days to give a small increase in the odds of stunting (97). 

It is worth noting that we found much higher prevalence of all three conditions, diarrhea, ARI 

and fever, compared to the NDHS 2016. We have around five times as much diarrhea, tenfold 

ARI and twice as much fever. The definitions were the same as the ones used in the NHDS 

though the age of the children are 0-5 years in the NDHS. In the case of ARI, I believe we 

failed to distinguish acute respiratory infections from colds with cough and other respiratory 

conditions. Mothers did say that respiratory infections had increased after the earthquake and 

expressed concern over the wet and cold conditions many were living under in temporary 

housing. Still, it seems likely that our definitions of illness have been less strict than in the 

NDHS. The presumed low cut off for what constitutes respective conditions of illness may 

have masked an effect of illness on height for age. In addition, the data collection was carried 

out at a time when many organizations were providing disaster relief. Hopes that we might 

bring items such as tarpaulin or that we would be a useful contact at the hospital were 
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sometimes expressed. This could potentially have skewed answers to the questions toward 

more illness, less assets and less food. We did however do all interviews in the respondents’ 

homes and never saw reasons to doubt the answers to this type of questions.  

The length of exclusive breastfeeding was not associated to height for age in this study. There 

is a weak tendency towards more stunting among children who were exclusively breastfed for 

two months or less. There was no relationship between the timing of introduction of 

complementary food and height for age. More than 95% of the children had started eating 

food by the age of 7 months, so we cannot examine the effect of a later introduction. A 

tendency toward more stunting can be seen among children who were introduced to semi-

solid foods in their first two months. Only one study from Nepal reporting comparable results 

on breastfeeding and none on complementary feeding, were found. The one examining 

duration of exclusive breastfeeding and height for age was a study from the Terai, and it did 

not find any association between the two variables (106). A review examining associations 

between the WHO IYCF indicators and indicators of nutritional status, in eight LMICs, found 

few significant associations (126). Exclusive breastfeeding for 6 months was significantly 

associated to higher HAZ in Ethiopia and Kenya only. No significant associations were found 

between stunting and exclusive breastfeeding. In Bangladesh and Zambia children who were 

introduced to complementary foods aged 6-8 months had significantly higher average HAZ 

compared to an earlier or later introduction. In Bangladesh the odds of stunting were also 

significantly lower when complementary food was introduced at 6-8 months. The remaining 

six countries did not show significant associations between any height for age variable and 

timing of introduction of complementary food (126). 

Child age was a strong predictor of both HAZ and stunting. Average HAZ decrease, and the 

prevalence of stunting increase, with increasing age. This finding is consistent with data from 

the NDHS 2016 where the prevalence of stunting increase up to the age of 4 years (57).  

 

4.1.3 Risk factors for poor maternal mental health 

Symptoms of common mental health disorders were widespread among the respondents. As 

mean SRQ-20 scores are often not published, and cut-offs vary it is difficult to compare the 

data with other findings. One study from Nepal among 426 postnatal women from a rural and 

an urban area, reported that 3.1% had an SRQ-20 score above ten (71). Another study, from 

Western Nepal, reported that 42% of the participating women had a score above 10 (79). The 
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present study found 25% with an SRQ-20 score above ten. Most studies on child growth and 

maternal mental health that have used SRQ-20, have used seven as cut-off, and the prevalence 

of poor mental health ranges from 21-49% in those studies (41, 43, 46, 51). In the present 

study 57% scored above seven. It should be noted however that cut-offs from other studies 

should not be applied to new populations and settings as no universal cut-off exists for the 

SRQ-20. Without comparing, it is worth noting that 58% of the responding women in the 

present study felt unhappy, 30% felt worthless and 14% had thought of suicide in the last four 

weeks.  

Four of the examined risk factors were found to have a significant effect on the respondents’ 

mental health status, namely caste, HFI, the husband’s education and the child’s illness. The 

association between MMH and child illness has been discussed in section 4.1.1. Women of 

low caste had significantly higher SRQ-scores compared to high caste. Part of the effect was 

mediated by food insecurity, SES, respondent’s education, husband’s education and child’s 

illness. It is noteworthy that while being of low caste was a significant risk factor for poor 

maternal mental health, it was being of intermediate caste that was a risk factor for low height 

for age in the children. It may be that the way society in general perceive members of low 

caste affect women’s mental health while other caste related characteristics may be more 

important for child growth. Other studies from Nepal have found prevalence of depression 

and anxiety to be highest among people of low caste (Dalit) and significantly different 

compared to people of high caste (127, 128). 

Household food insecurity was a strong predictor of poor mental health among the 

respondents. All levels of food insecurity were associated to significantly higher SRQ-20 

scores and showed a dose-response effect. Mothers in food insecure households had an 

average increase in their SRQ-20 scores of 2, 4 and 6 points respectively for mild, moderate 

and severe food insecurity. Food insecurity was the variable included in this study with the 

greatest effect on mental health. This finding is supported by other studies. A study from 

Bangladesh with 264 mothers found HFI to be the best predictor of maternal mental health 

status (43). An Ethiopian study among 642 pregnant women found that food insecurity 

quadrupled the odds of being mentally distressed (129). Studies in general population has also 

found positive associations between poor mental health and food insecurity, in both LMICs 

(130, 131) and HICs (132-134).  

The husband’s level of education was significantly associated to the respondent’s mental 

health status. It was a linear relationship and mental health status in the respondent improved 
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with increasing number of years of education of her husband. In the case of child height for 

age it was the mother’s education that was a predictor, in the case of maternal mental health it 

was the father’s/husband’s. HFI seem to be mediating some of the effect of the husband’s 

education on MMH, however, there is also an effect mediated by other unmeasured variables. 

A systematic review, including 47 studies, examining risk factors for postnatal depression in 

LICs and lower middle-income countries, found maternal education to be an inconsistent 

predictor of postnatal depression (135). Results for the husband’s education were not 

presented. In many cases the educational level of the spouses are correlated and if the 

husband’s education is not adjusted for, the effect of the woman’s own education may be 

overestimated. Another systematic review including 13 studies from LICs and lower middle-

income countries, including Nepal, performed a meta-analysis and found having more 

education to be protective against perinatal mental disorders (30). As in the case of the 

previous study, the husband’s education was not an analyzed factor in the review.  

While performing the interviews we learned that domestic violence was not uncommon in the 

area. On several occasions, while going through the mental health part of the questionnaire, 

the responding women would tell stories of violence and abuse in the family, sometimes they 

were in tears. Domestic violence would have been an important additional variable to 

examine. Not only is it likely connected to maternal mental health, but it may also affect child 

growth. According to the NDHS 2016, 26% of married women have experienced spousal 

violence (57). Partner violence was also an associated factor to perinatal mental disorders in 

the second review mentioned above (30). A study from Nepal also found domestic violence 

associated to poor mental health among married women (136).  

 

4.1.4 Comparing HAZ and HCZ as indicators of chronic malnutrition 

The results of the present study does not support that HCZ can be used as a proxy for HAZ. 

Looking only at the correlation coefficient of 0.48 and the distribution of the z-scores of HAZ 

and HCZ, one might conclude that HCZ could be used as a proxy for HAZ. However when 

HAZ is changed to HCZ in the multivariate linear regression models, the only two variables 

that is significantly associated to both indicators are the mother’s height and the child’s age. 

The child’s age however has a smaller effect on HCZ than HAZ. Examining the coefficients 

of the other variables indicates that HAZ and HCZ are affected in the same direction by the 

exposures. However, HCZ seem to be a less sensitive indicator. This would support the theory 
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presented by Scheffler et al, suggesting that brain development and head growth is prioritized 

above longitudinal growth when resources are limited (23). That would reduce the correlation 

between HCZ and HAZ in undernourished children and make HCZ a less sensitive indicator 

of undernutrition compared to HAZ. In the present sample, HAZ and HCZ is less correlated in 

the stunted group compared to the non-stunted group. This effect could also be due to lower 

variation in the sub-group with stunting. Another study in Nepal found the correlation 

coefficient to be only 0.11 in children 6 months to 8 years (17). They reported 27% stunting 

and 56% with HCZ below -2 SDs (17). The high number of children with low HCZ does not 

support the theory of HCZ being a less sensitive nutrition indicator than HAZ. It is however 

the only study found reporting a lower mean HCZ than mean HAZ. Several studies from other 

countries, including LICs, show considerably higher mean HCZ and lower prevalence of 

children below -2 SDs, compared to the corresponding figures for HAZ (18, 19, 21, 22, 137, 

138). One study with Dutch, Turkish and Moroccan children reported a correlation coefficient 

for HAZ and HCZ of 0.37 for children aged 2 months to 11 years (20). A study from rural 

Guatemala found a correlation coefficients ranging from 0.54-0.61 at 6, 24 and 36 months 

(138).  

 

4.2 Methodological considerations 

4.2.1 Study design 

This was a cross-sectional study and as such all variables are recorded at one time-point. 

Causality therefore cannot be examined or inferred from the results. It is also possible that 

associations between variables vary over time, and a cross-sectional study only provides a 

snap shot of the associations at the time of data collection. This may pose a particular problem 

in studies like the present, where the outcome variable is an indicator of chronic 

undernutrition and as such a measurement of nutritional status over time. 

 

4.2.2 Reliability and internal validity 

4.2.2.1 Definitions 

Reliability refers to the consistency of measurement. If the same measurement is performed 

multiple times on the same subject within a short time period, the results should be similar if 

the reliability is good (139). Poor reliability is caused by variability in instruments, 

observers/researchers and research subjects, and will produce random error (139).  
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Internal validity refers to the extent to which the results hold true for the people included in 

the study (139). Good reliability is necessary, but not enough, for high internal validity. In 

addition to random errors, systematic errors will also reduce internal validity.  

 

4.2.2.2 Sampling 

Every mother who fit the inclusion and exclusion criteria and lived in the areas visited was 

invited to participate. When everyone is included, there is no risk of introducing bias through 

the sampling process. If the sampling is randomized and the randomization is not completely 

random, this will reduce validity. There are however drawbacks to including everyone. With a 

given sample size, the geographical area covered is reduced by this sampling technique, 

something that will be discussed further under external validity in section 4.2.3.2.  

The response rate will also affect internal validity as the people who opt out of participating 

may systematically differ from those who choose to participate. In the present study the 

response rate was very high, 98%, practically eliminating the potential of introducing bias this 

way.  

 

4.2.2.3 The questionnaire 

The questionnaire was composed of several parts and it was translated into Nepali. As the 

researcher does not speak Nepali, extra care was taken to minimize the threat this can pose to 

internal validity. The questionnaire was translated and back translated. The questions were 

also thoroughly discussed with the research assistant who performed the interviews and is a 

native Nepali speaker. Care was taken to ensure that the assistant knew the objectives of the 

study and the purpose of all the questions in the questionnaire. Finally, the questionnaire was 

tested in the field in a small pilot study with five participants. 

The SRQ-20 has been validated in several LICs and has been previously used in Nepal on 

multiple occasions, including studies examining maternal mental health (71, 78-80). The 

translation into Nepali was however new in the present study. Since mental health can be a 

sensitive subject that people may not be used to talking about, the SRQ-20 and how the 

questions were understood by the participants, was particularly focused on during the pilot 

study.  
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The HFIAS is well validated in resource-poor settings (83, 140). As in the case of the SRQ-

20, the translation of the HFIAS questionnaire was new. Both the HFIAS and the SRQ-20 

examine the previous four weeks. As chronic undernutrition develops over time, the past four 

weeks may not be representative of the circumstances under which the child has lived and 

grown. In areas with seasonal harvests, the HFIAS may not give a full picture of the 

household’s food access over time. However, as all interviews were performed during a short 

time-period, they are still internally comparable. As for the SRQ-20, perinatal mental health 

disorders have been shown to often be long lasting (29), which provides a basis for using a 

cross-sectional design in studies examining the relationship between maternal mental health 

and child growth.  

The child’s dietary intake was measured through yes or no questions examining what food 

groups the child had food from the previous day. This approach was chosen because it is less 

time consuming than a traditional 24-hour recall where the mother freely tells the interviewer 

what the child ate the previous day. It does however give a less detailed picture of the child’s 

food intake as the individual meals are not described. It may also increase the risk of response 

bias, see section 4.2.2.4. Another limitation, shared by all 24-hour recall interviews, is that the 

previous day may not be representative of the overall diet.  

Some parts of the questionnaire, used to create complex variables, such as SES and 

empowerment, were created for this study and not validated. They were largely based on the 

NDHS 2011, though questions were adapted and scoring keys created. This opens for reduced 

internal validity as the questions asked may not correctly capture the picture of a complex 

variable. In addition, the scoring and used cut-offs may not represent real differences 

properly. This should be kept in mind when interpreting the results in this study including 

non-validated complex parts of the questionnaire.  

Any weakness in the questionnaire can reduce both reliability and internal validity, by 

introducing random or systematic error.  

 

4.2.2.4 Response bias 

Recall bias, one form of response bias, is always a risk when asking about the past such as the 

SRQ-20 asking about the previous four weeks, or the dietary recall asking what the child ate 

yesterday. Social desirability bias is another form of response bias where the respondent may 

give answers according to what is socially acceptable or what the respondent thinks that the 
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interviewer wants to hear. This could potentially have affected most questions in the 

questionnaire, but perhaps the dietary recall questions were particularly vulnerable to this 

when they were designed as yes or no questions. The fact that the researcher was a foreigner 

and associated to the hospital would also have the potential of creating response bias. 

Foreigners are often connected to aid organizations in Nepal and the community hospital in 

Okhaldhunga also participates in various aid projects. In addition we came few months after 

the big earthquakes and people had great needs and there was also much relief work 

happening in Nepal at the time. Respondents may have hoped that we could provide some sort 

of help and this could have influenced answers. We took care to be very clear about who we 

were and our purpose and that we were not affiliated with any aid organizations and could not 

provide contacts or material supplies. This said, we tried to give back to the society that 

welcomed us in ways that would not affect the study. This was done by weighing and 

measuring all children and adults that were interested, regardless of participation status in the 

study, and by offering dietary advice when asked for it. All above described forms of response 

bias can introduce systematic errors and reduce internal validity. Deliberate response bias may 

have been countered by the fact that this was a household based study, making several 

socioeconomic factors and earthquake damages visible to us.  

 

4.2.2.5 Anthropometric measurements 

Both the equipment and the person performing the measurements can introduce systematic or 

random errors. The goal is to standardize methods and keep these errors to a minimum, 

particularly to avoid systematic errors. Some degree of variability must be accepted in both 

equipment and researchers performing measurements. Measuring length in children is a 

method vulnerable to variability, something that would reduce reliability. Variability was 

attempted reduced by using the prescribed standard method of measuring length described in 

the methods chapter. In addition, all measurements were taken by the same person, aided by 

the same assistant. Thereby, interpersonal variability was avoided. Additionally, there is a risk 

for undetected systematic errors reducing internal validity. They could be related to the 

equipment or the researcher. All scales were calibrated prior to departure into the field. 

However, the bathroom scale used to weight the mothers had low precision. Carrying the 

equipment in the field may have introduced uncertainties that could have been avoided if the 

study had not been household-based.  
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4.2.2.6 Researcher variability 

Researcher variability was attempted reduced by training of the assistant, who also had prior 

experience in survey-based data collection, by doing a structured questionnaire-based 

interview and by using standardized methods of taking anthropometric measurements.  

 

4.2.2.7 Unmeasured confounders 

Data on potential confounders were collected and they were adjusted for in the statistical 

analyses. It will however always be the case that additional unmeasured confounders exist and 

this may reduce validity depending on the effect of such confounders.  

 

4.2.2.8 Data handling and statistical analyses 

In order to keep random error at a minimum and protect reliability, part of the data was 

entered twice to check for mistakes and evaluate the consistency of the data entry. A 

limitation of DAGs and causal modelling in a cross sectional study is that causality cannot be 

inferred from the data but must be based on assumptions. Some events can none the less be 

placed on a time scale leaving no doubt about causality, others however cannot. In such cases 

an assumption must be made based on previous research and knowledge. In some cases the 

relationship is not likely to be unidirectional, as in the case of malnutrition and infectious 

disease. Where the relationship is bidirectional, i.e the direction of the causal relationship 

switch back and forth when seen over time, a choice regarding direction will have to be made 

in the analysis. In a few cases two analyses were made, one for each direction, depending on 

what the question of interest was. The associations in question were MMH and alcohol 

consumption and MMH and child illness.  

Using causal modelling reduces bias by a more targeted approach to adjusting for other 

variables. However, the models are only as good as the DAG they are based on. Much time 

was spent on creating and adapting the study DAG to ensure valid results.  

To examine the difference between basing the models on a DAG, and making separate 

multivariate analyses for each exposure, compared to the traditional approach, an additional 

multivariate linear regression model with HAZ as the outcome was made. The latter model 

does not differentiate between confounders, mediators or variables affecting the outcome. 
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Because this differentiation is not made, only one model is used to examine the effect of 

several exposures.  

Table 34 compares some of the coefficients and p-values of this traditional model to those of 

the DAG-based models that have been presented earlier. The exposures chosen for 

comparison in the table are all but one that had a p-value of ˂0.1 in either linear or logistic 

regression. The exception is DDS. This is due to MDD being the dietary diversity variable 

used in adjustments. (When the traditional model is run with DDS instead of minimum DD, 

the DDS coefficient is -0.115 (p-value: 0.042) compared to -0.119 (p-value: 0.029) in the 

DAG-based model.) 

For some exposures, it makes little or no difference regardless of approach used. For others 

the results differ for the two methods. The greatest difference can be seen for the effect of 

mother’s education and caste. This is to be expected as there were many proposed mediators 

with positive paths for those exposures. As the traditional model adjusts for mediators, it does 

not give the total effect of the exposure. In the case of the mother’s education, part of the total 

effect disappears when we in the traditional model adjust for the proposed mediators birth size 

and timing of introduction of complementary food. In the case of caste, the effect in the 

traditional model is reduced mainly due to adjusting for parental education and mother’s 

alcohol consumption.  

As can be seen in table 34 the coefficients where there is a difference, are all underestimated 

in the traditional model compared to the DAG-based ones. This is the expected difference 

when the DAG has many mediators with positive effects. Compared to other DAGs the effect 

could be overestimated using a traditional model. 
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Table 34: Comparison between a traditional model and DAG-based models 

Exposure  Coefficient 

traditional 

model** 

Coefficient 

DAG-based 

models*** 

p-value 

traditional 

model** 

p-value 

DAG-

based 

models 

Maternal mental 

health 

 -0.03 -0.02 0.253 0.288 

Caste High* 

Int. 

Low 

 

-0.28 

0.03 

 

-0.58 

-0.30 

 

0.190 

0.945 

 

0.001 

0.201 

Household food 

insecurity 

FS* 

MiFI 

MoFI 

SFI 

 

-0.11 

0.48 

0.47 

 

-0.16 

0.47 

0.43 

 

0.660 

0.024 

0.071 

 

0.490 

0.012 

0.061 

Female-headed 

household 

 -0.19 

 

-0.29 0.274 0.077 

Mother’s education 

(number of years) 

 0.04 0.10 0.369 0.015 

Mother’s height  0.05 0.05 0.002 0.002 

Child age 6-11* 

12-17 

18-23 

 

-0.67 

-0.68 

 

-0.59 

-0.68 

 

0.007 

0.002 

 

0.002 

˂0.001 

Birth size Small* 

Aver. 

Large 

 

0.03 

0.41 

 

-0.02 

0.45 

 

0.885 

0.022 

 

0.931 

0.019 

Daytime caregiver Mo* 

≥18 

˂18 

 

-0.31 

-0.58 

 

-0.35 

-0.61 

 

0.098 

0.038 

 

0.047 

0.021 

*Reference value 

**Adjusted for: M age, empowerment, SES, HH comp, F edu, earthquake, children ˂7 yrs, M alcohol 

use, diarrhea, ARI, gender, min DD, min MF, complementary feeding and excl. BF. 

***b-models, adjusted for respective confounders and factors affecting only outcome. 

 

 

4.2.3 External validity 

4.2.3.1 Definition 

External validity refers to the extent to which the results can be generalized beyond the 

population included in the study (139). High internal validity is necessary, but not enough, for 

high external validity. 

 

4.2.3.2 Present study 

This was a relatively small study with 214 participants. They are also from a relatively small 

geographical area. The sampling technique where every eligible mother was included 



101 
 

contributes to this. These are factors that potentially reduce generalizability. Four different 

VDCs were however visited, they were not clustered together, something that increases the 

geographical spread. The VDCs were not randomly selected, the selection was convenience-

based. In Okhaldhunga, different castes tend to dominate different areas. For these reasons the 

prevalence of conditions found in this study cannot be generalized beyond the included 

population of the four VDCs. This study is however concerned with associations, something 

that is less vulnerable to threats to external validity. It is likely that the circumstances under 

which the included people live, are similar to other rural areas of comparable accessibility in 

the Nepali hill region. The findings should not be generalized beyond that. 
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5 Conclusion 

This study aimed to determine whether poor maternal mental health was a risk factor for low 

height for age in children aged 6-23 months, in Okhaldhunga, Nepal. In addition it aimed to 

examine other potential risk factors for low height for age, and to explore how these risk 

factors were associated to maternal mental health. Finally it examined the relationship 

between height for age and head circumference for age, aiming at determining if they share 

common predictors in Okhaldhunga. The results showed the following:  

 Maternal mental health was not significantly associated to child height for age. The 

association was however somewhat strengthened when only children aged 6-12 

months were included. 

 Household food insecurity and dietary diversity were counterintuitively significantly 

associated to height for age, i.e. food insecurity was protective and a high dietary 

diversity was a risk factor.  

 Other significant predictors of HAZ and/or stunting were maternal height, child age, 

maternal education, caste, daycare arrangements, perceived birth size and gender. Any 

caretaker during the daytime other than the mother was a risk factor for low height for 

age, as was being a boy and of intermediate caste. Maternal education had a protective 

effect above 4 years of schooling completed, and the effect increased by each added 

year. Height for age decreased with increasing age in the children. 

 The predictors of maternal mental health were household food insecurity, caste, child 

illness and the husband’s (child’s father) education. The only predictors shared with 

child height for age were HFI and caste, the effect however differs. In the case of 

maternal mental health, HFI has a strong negative effect on the outcome and it is low 

caste that predicts poor mental health status.  

 Head circumference for age and height for age only shared two predictors, maternal 

height and child age, although correlation was quite high with a correlation coefficient 

of 0.48. The conclusion is that HCZ is a less sensitive indicator of chronic 

malnutrition than HAZ and that it cannot be used as a proxy for HAZ. 
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5.1 Further research 

 Poor maternal mental health, given its high prevalence, should be further examined as 

a potential risk factor for undernutrition in children. According to other recent findings 

it should be investigated whether the youngest children, up to 1 year, are particularly 

vulnerable to poor maternal mental health. 

 Poor dietary diversity (correlated to food insecurity) was found to be protective 

against chronic undernutrition. It would be interesting to examine this further to see if 

the results are in fact internally valid and if so, what mechanisms are behind this 

effect. Breastfeeding should be examined as a potentially protective factor that may 

come into play when DD is low and HFI high. Alternatives to the 7-food group 

method used in this study, that may be more apt to reflect dietary quality in breastfed 

children, should also be explored. 

 The impact of altitude and geographic location on child nutrition should be 

investigated in Nepal given the vast differences in altitude and ecology that the 

country has. The associations between altitude, micronutrient soil content, caste and 

child nutritional status may provide important insight into local risk factors for 

undernutrition.  

 Maternal and women’s mental health in Nepal deserves increased focus. With 58% 

feeling unhappy, 30% percent feeling worthless and 14% contemplating suicide, many 

women and mothers are suffering. Risk factors should be investigated and possible 

interventions examined.  

 The association between HAZ and HCZ should be further examined in different 

populations, to find out what place HCZ should have as a predictor for chronic 

malnutrition.  
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Appendix 1 –The questionnaire (English) 

Questionnaire 

Questionnaire No:                                                                                              
                                                                                                                  ….|______| 

Informed consent obtained:     □ Yes     

 

 

A. Household and respondent characteristics 

No QUESTION CODING CATEGORIES 

1 How many adults are living in the household? 
 

 

….|___| 
 

2 How many generations are living in the 
household? 
 

 
….|___| 
 

3 Who is the head of the household? 
 

1. □ Male  

2. □ Female 

4 To what caste do you belong?   

….|______________________| 
 

5 What is your marital status? 
 

1. □ Married  

2. □ Divorced (Skip to Q8) 

3. □ Widowed (Skip to Q8)  

4. □ Unmarried/Never married (Skip to 

Q8) 

6 Does your husband have several wives? 1. □ Yes 

2. □ No (Skip to Q8) 

7 Are you the first, second, ….. wife?  
….|___| 
 

8 How old are you? 
 

 

….|___| years 
 

9 How many children do you have? 
 

 
….|___| 
 

10 How many children under the age of 7 years do 
you have? 
(Living in the household) 

 
 

11 Do you work outside of the home? 
 

1. □ Yes 

2. □ No (Skip to Q13) 
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12 When you are working, who looks after (NAME 
of child)? 

1. □ He/She is with me while I work 

2. □ Grandparent 

3. □ Sibling, please specify age ….|___| 

4. □ Other 

__________________________________ 
                    (Please specify) 
 

13 Did you go to school? 
 

1. □ Yes 

2. □ No (Skip to Q16) 

14 How many years of school did you complete? 
 

 

….|___| years 
 

15 What level of school did you complete? 
 

1. □ Primary 

2. □ Secondary 

3. □ Higher education 

16 Did the father of (NAME) go to school? 
 

1. □ Yes 

2. □ No (Skip to Q19) 

3. □ Do not know (Skip to Q19) 

17 How many years of school did the father of 
(NAME) complete? 
 

 
….|___| years 

 
□ Do not know 

18 What level of school did he complete? 
 

1. □ Primary 

2. □ Secondary 

3. □ Higher 

19 Is the father of (NAME) living in the household? 
 

1. □ Yes 

2. □ No 

20 Do you have any illness or health problems?  

1. □ Yes__________________________ 

 
                __________________________ 
 
                __________________________ 
 
                __________________________                           
                              (please specify) 

2. □ No 

 

 

B. Child characteristics  

No QUESTION CODING CATEGORIES 

21 How old is (NAME)? 
(Birthdate if available) 

Birthdate (DDMMYYYY)  

….|______________| 
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or age 

….|____| months 
 

22 Is (NAME) a boy or a girl? 
 

1. □ Boy 

2. □ Girl 

23 When (NAME) was born, do you think he/she 
was smaller than average, average or larger 
than average? 

1. □ Smaller than average 

2. □ Average 

3. □ Larger than average 

4. □ Do not know 

24 Was (NAME) weighed when he/she was born? 1. □ Yes, weight: |______________| 

2. □ No 

25 What birth order is (NAME)? 
(Number of siblings born before this child + the 
child) 

 

….|___| 
 

26 Is (NAME) currently being breastfed? 
 

 1. □ Yes (Skip to Q28) 

2. □ No  

27 Was (NAME) ever breastfed? 
 

1. □ Yes 

2. □ No (Skip to Q30) 

28 Was (NAME) given the first milk/colostrum? 1. □ Yes 

2. □ No 

29 For how long was (NAME) exclusively 
breastfed/given nothing but breast milk? 
(Explain exclusive breastfeeding (no additional 
food or drink with the exception of ORS, drops 
and syrups with vitamins, minerals or 
medicines). Probe to distinguish exclusive from 
predominant breastfeeding.) 

 

….|___| months 
 

30 Is (NAME) eating any solid or semi solid foods? 
(Give examples of locally common 
complementary foods) 

1. □ Yes 

2. □ No (Skip to Q32) 

31 How old was (NAME) when he/she first started 
eating such foods? 

 

….|___| months 
 

32 Which of the following drinks and foods did 
(NAME) have yesterday? 

1. □ Water 

2. □ Juice or juice drinks 

3. □ Milk such as tinned, powdered or     

fresh animal milk 

4. □ Other drink, please specify 

_______________________________ 

5. □ Yoghurt 

6. □ Roti, rice, maize, millet, noodles, 

porridge or other foods made from grains 

7. □ Pumpkin, carrot, squash or sweet 

potatoes that are yellow or orange inside 
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8. □ White potatoes, white yams, 

colocasia or other foods made from roots 

9. □ Fortified baby food like Cerelac, 

Nestum, Champion etc? 

10. □ Dark green leafy vegetables like 

spinach, amaranth leaves or mustard 
leaves 

11. □ Ripe mangoes, papayas or apricot 

12. □ Any other fruits or vegetables, 

please specify 
_______________________________ 

13. □ Liver, kidney, heart or other organ 

meats 

14. □ Meat such as pork, buff, lamb, 

goat, chicken or duck 

15. □ Eggs 

16. □ Fresh or dries fish or shellfish 

17. □ Any foods made from beans, lentils 

or nuts 

18. □ Cheese or other foods made from 

milk 
 

33 How many times yesterday did (NAME) eat a 
meal or a snack? This is not including 
breastfeeding. 

 

….|___| times 

34 Has (NAME) had any episodes of diarrhea in the 
last two weeks? (Diarrhea defined as one or 
more watery stools or stools with blood and 
mucus.) 

1. □ Yes 

2. □ No 

3. □ Do not know 

35 Has (NAME) had cough accompanied by short 
rapid breathing in the last two weeks? (Acute 
respiratory infection) 

1. □ Yes 

2. □ No 

3. □ Do not know 

36 Has (NAME) had any episodes of fever/high 
temperature in the last two weeks? 
 

1. □ Yes 

2. □ No 

3. □ Do not know 

37 Has (NAME) had any other illness in the last two 
weeks? 
 

 

1. □ Yes__________________________ 

 
                __________________________                           
                              (please specify) 

2. □ No 
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C.  Household standard of living characteristics  

No QUESTION CODING CATEGORIES 

38 Which of the following items does your 
household own? 

1. □ Radio 

2. □ Television 

3. □ Mobile telephone 

4. □ Refrigerator 

5. □ Table 

6. □ Bed 

7. □ Computer 

8. □ Fan 

9. □ Dhiki 

10. □ Mosquito net 

11. □ Motorcycle/scooter 

12. □ Cupboard 

39 Does your household own domestic animals? 1. □ Yes 

2. □ No (Skip to Q41) 

40 What kind of animals and how many?  Animal type No 

1. Cow, bull, buffalo or yak  

2. Horse, donkey or mule  

3. Goat  

4. Sheep  

5. Pig  

6. Chicken or duck  
 

41 Does your household own cultivated land? 1. □ Yes 

2. □ No  

42 Do you have electricity? 1. □ Yes 

2. □ No 

43 What type of floor do you have in the house? 
(Main building) 

1. □ Earth, sand or dung 

2. □ Wood, vinyl, cement, ceramic,      

carpet or other 

44 How many rooms do you have for sleeping? 1. □ 1 room 

2. □ 2 rooms 

3. □ 3 or more rooms 

45 From what type of source do you get your 
drinking water? 

1. □ Improved source (piped into 

dwelling/yard/plot, public tap, tube 
well/bore hole, protected well or spring, 
rain water, bottled water) 

2. □ Non-improved source (unprotected 

well or spring, tanker truck/cart with 
drum, surface water) 
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3. □ Other ________________________ 

                             (Please specify) 

46 What type of toilet do you use? 1. □ Improved facility, not shared 

(Flush/pour flush to sewer system, septic 
tank or pit latrine, ventilated improved 
pit latrine, pit latrine with slab or 
composting toilet.) 

2. □ Improved facility as above, shared 

with other household(s). 

3. □ Non-improved facility 

(No facility, pit latrine without slab or 
open pit.) 

 

D.  Empowerment 

No QUESTION CODING CATEGORIES 

47 If not married, omit “your husband” from all 
questions in section D 

 

48 Do you earn money? 
(From work, selling products, own business etc.) 

1. □ Yes 

2. □ No 

49 Who usually decides how the money you earn 
will be used: you, your husband, you and your 
husband together or someone else? 

1. □ Respondent 

2. □ Husband 

3. □ Respondent and husband together 

4. □ Other___________________ 

                            (Please specify) 

 Skip Q50 and Q51 if not married  

50 Does your husband earn money? 1. □ Yes 

2. □ No 

3. □ Do not know 

51 Who usually decides how the money your 
husband earns will be used: you, your husband, 
you and your husband together or someone 
else? 

1. □ Respondent 

2. □ Husband 

3. □ Respondent and husband together 

4. □ Other___________________ 

                           (Please specify) 

52 Who usually makes decisions about health care 
for yourself? 

1. □ Respondent 

2. □ Husband 

3. □ Respondent and husband together 

4. □ Other___________________ 

                           (Please specify) 

53 Who usually makes decisions about making 
major household purchases? 

1. □ Respondent 

2. □ Husband 
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3. □ Respondent and husband together 

4. □ Other___________________ 

                               (Specify) 

54 Who usually makes decisions about visits to 
your family or relatives? 

1. □ Respondent 

2. □ Husband 

3. □ Respondent and husband together 

4. □ Other___________________ 

                               (Specify) 

 

E. Ramifications of the earthquakes 

No QUESTION CODING CATEGORIES 

55 Was your household affected by the 
earthquakes? 

1. □ Yes 

2. □ No (Skip to Q62) 

56 Were any members of this household injured 

or killed as a result of the earthquakes? 
1. □ No 

2. □ Yes 

If yes, please give a brief description 
 
_________________________________ 
 
_________________________________ 
 
_________________________________ 
 
_________________________________ 
 
_________________________________ 

 

57 Was your house damaged? 1. □ No 

2. □ Yes, completely destroyed 

3. □ Yes, cracked and unsafe to live in 

4. □ Somewhat damaged but we believe    

it is safe to live in it. 

58 Did you lose any food you had stored? 1. □ No 

2. □ Yes, all we had 

3. □ Yes, more than half of what we had 

4. □ Yes, less than half of what we had 

5. □ Yes but only a little 
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59 Did you lose any farm animals? 1. □ No 

2. □ Yes __________________________ 

 
__________________________________ 
 
__________________________________ 
                    (Please specify) 

60 Was any cultivated land your household 

owns and farms destroyed? 
1. □ No 

2. □ Yes, all we had 

3. □ Yes, more than half of what we had 

4. □ Yes, less than half of what we had 

5. □ Yes but only a little 

61 Have you received any help from relief 

organizations or any other forms of 

organized help after the earthquakes? 

1. □ No 

2. □ Yes __________________________ 

 
__________________________________ 
 
__________________________________ 
                    (Please specify) 

 

 

F. Household Food Insecurity Access Scale (HFIAS) Measurement Tool 

 

NO QUESTION RESPONSE OPTIONS CODE 

 

62 In the past four weeks, did 

you worry that your 

household would not have 

enough food? 

 

0 = No (skip to Q63) 

1 =Yes 

 

 
….|___| 

 

62a How often did this happen? 1 = Rarely (once or twice in the past               

four weeks) 

2 = Sometimes (three to ten times in the              

past four weeks) 

3 = Often (more than ten times in the 

past four weeks) 

 

 
….|___| 

 

63 In the past four weeks, 

were you or any household 

member not able to eat the 

kinds of foods you 

preferred because of a lack 

of resources? 

 

0 = No (skip to Q64) 

1 =Yes 

 

 
….|___| 
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63a How often did this happen? 1 = Rarely (once or twice in the past 

four weeks) 

2 = Sometimes (three to ten times in the 

past four weeks) 

3 = Often (more than ten times in the 

past four weeks) 

 

 
….|___| 

 

64 In the past four weeks, did 

you or any household 

member have to eat a 

limited variety of foods 

due to a lack of resources? 

 

0 = No (skip to Q65) 

1 =Yes 

 

 
….|___| 

 

64a How often did this happen? 1 = Rarely (once or twice in the past 

four weeks) 

2 = Sometimes (three to ten times in the 

past four weeks) 

3 = Often (more than ten times in the 

past four weeks) 

 

 
….|___| 

 

65 In the past four weeks, did 

you or any household 

member have to eat some 

foods that you really did 

not want to eat because of 

a lack of resources to obtain 

other types of food? 

 

0 = No (skip to Q66) 

1 =Yes 

 

 
….|___| 

 

65a How often did this happen? 1 = Rarely (once or twice in the past 

four weeks) 

2 = Sometimes (three to ten times in the 

past four weeks) 

3 = Often (more than ten times in the 

past four weeks) 

 

 
….|___| 

 

66 In the past four weeks, did 

you or any household 

member have to eat a 

smaller meal than you felt 

you needed because there 

was not enough food? 

 

0 = No (skip to Q67) 

1 =Yes 

 

 
….|___| 
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66a How often did this happen? 1 = Rarely (once or twice in the past 

four weeks) 

2 = Sometimes (three to ten times in the 

past four weeks) 

3 = Often (more than ten times in the 

past four weeks) 

 

 
….|___| 

 

67 In the past four weeks, did 

you or any other household 

member have to eat fewer 

meals in a day because 

there was not enough food? 

 

0 = No (skip to Q68) 

1 =Yes 

 

 
….|___| 

 

67a How often did this happen? 1 = Rarely (once or twice in the past 

four weeks) 

2 = Sometimes (three to ten times in the 

past four weeks) 

3 = Often (more than ten times in the 

past four weeks) 

 

 
….|___| 

 

68 In the past four weeks, was 

there ever no food to eat of 

any kind in your household 

because of lack of 

resources to get food? 

 

0 = No (skip to Q69) 

1 =Yes 

 

 
….|___| 

 

68a How often did this happen? 1 = Rarely (once or twice in the past 

four weeks) 

2 = Sometimes (three to ten times in the 

past four weeks) 

3 = Often (more than ten times in the 

past four weeks) 

 

 
….|___| 

 

69 In the past four weeks, did 

you or any household 

member go to sleep at 

night hungry because there 

was not enough food? 

 

0 = No (skip to Q70) 

1 =Yes 

 

 
….|___| 

 

69a How often did this happen? 1 = Rarely (once or twice in the past 

four weeks) 

2 = Sometimes (three to ten times in the 

past four weeks) 

3 = Often (more than ten times in the 

past four weeks) 

 

 
….|___| 
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70 In the past four weeks, did 

you or any household 

member go a whole day 

and night without eating 

anything because there was 

not enough food? 

 

0 = No (skip to Q71) 

1 =Yes 

 

 
….|___| 

 

70a How often did this happen? 1 = Rarely (once or twice in the past 

four weeks) 

2 = Sometimes (three to ten times in the 

past four weeks) 

3 = Often (more than ten times in the 

past four weeks) 

 

 
….|___| 

 

 

G.  Self-Reporting Questionnaire 20 

No QUESTION CODING CATEGORIES 

 The next 20 questions refer to how you have 
been feeling in the last 4 weeks 

 

71 Do you often have headaches? 1. □ Yes 

2. □ No 

72 Is your appetite poor? 1. □ Yes 

2. □ No 

73 Do you sleep badly? 1. □ Yes 

2. □ No 

74 Are you easily frightened? 1. □ Yes 

2. □ No 

75 Do your hands shake? 1. □ Yes 

2. □ No 

76 Do you feel nervous, tense or worried? 1. □ Yes 

2. □ No 

77 Is your digestion poor? 1. □ Yes 

2. □ No 

78 Do you have trouble thinking clearly? 1. □ Yes 

2. □ No 

79 Do you feel unhappy? 1. □ Yes 

2. □ No 

80 Do you cry more than usual? 1. □ Yes 

2. □ No 

81 Do you find it difficult to enjoy your daily 
activities? 

1. □ Yes 

2. □ No 
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82 Do you find it difficult to make decisions? 1. □ Yes 

2. □ No 

83 Is your daily work suffering? 1. □ Yes 

2. □ No 

84 Are you unable to play a useful part in life? 1. □ Yes 

2. □ No 

85 Have you lost interest in things? 1. □ Yes 

2. □ No 

86 Do you feel that you are a worthless person? 1. □ Yes 

2. □ No 

87 Has the thought of ending your life been on 
your mind? 

1. □ Yes 

2. □ No 

88 Do you feel tired all the time? 1. □ Yes 

2. □ No 

89 Do you have uncomfortable feelings in your 
stomach? 

1. □ Yes 

2. □ No 

90 Are you easily tired? 1. □ Yes 

2. □ No 

 

H. Alcohol consumption 

91 How often do you drink alcoholic beverages? 1. □ Every day 

2. □ Every week 

3. □ Every month 

4. □ Only at festivals 

5. □ Never 
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Appendix 2 –The questionnaire (Nepali) 

 

k|ZgfjnL 

 

k|ZgfjnL g+=  ================================ 

Hffgsf/Lo'Qm ;xdlt k|fKt    5 

 

c= 3/fo;L tyf hjfkmstf{ ljz]if 

Gf+= k|Zg ;+s]t >]0fL 

!=  Kfl/jf/df slthgf ao:sx? al;/xg' 

ePsf] 5 < 

 

….|___| 

 

@= Kfl/jf/df slt k':tfx? al;/xg'ePsf] 5 

< 

 

….|___| 

 

#= Kfl/jf/sf] d"nL sf] x'g'x'G5 < != k'?if     1. □ Male  

@= Dflxnf   2. □ Female 

$= tkfO{+ s'g hflt÷y/af6 x'g'x'G5 <  

….|______________________| 

 

%= tkfO{sf} a}jflxs cj:yf s] xf] < != ljjflxt 1. □ Married 

@= cljjflxt -k|Zg g+= * df hfg'xf];\_ 2. □ Unmarried  

#= ;DaGw ljR5]b -k|Zg g+= * df hfg'xf];\_ 3. □ Divorced  

$= ljwjf -k|Zg g+= * df hfg'xf];\_ 4. □ Widowed 

 

^= tkfOsf] >Ldfgsf] c? >LdtLx? klg 5g\ 

< 

!= 5g\                          1. □ Yes  

@=5}gg\ -k|Zg g+= * df hfg'xf];\_  2. □ No 
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&= tkfO{+ klxnf], bf]>f], ======== >LdtL xf] <  

….|___| 

 

*= tkfOsf] pd]/ slt eof] <  

….|___| Afif{ years 

 

(= tkfOsf] sltj6f afnaRrfx? 5g\ <  

….|___| 

 

!)= tkfOsf] & aif{eGbf d'lgsf slthgf 

aRrfx? 5g\ < 

-3/df al;/x]sf_ 

 

….|___| 

 

!!=  tkfO{ 3/ aflx/ st} sfd ug'{x'G5 < != u5{'                       1. □ Yes 

@= ulb{g -k|Zg g+= !# df hfg]_ 2. □ No 

 

!@= ha tkfO{+ sfddf hfg'x'G5 -aRrfsf] 

gfd_ nfO{ s;n] x]/ljrf/ u5{ < 

!= sfddf hfFbf p d;+u} x'G5   

1. □ He/She is with me while I work 

 

@= afh]÷aHo}  2. □ Grandparent 

 

#= p;s} lbbL÷bfO{ s[kof pd]/ v'nfpg'xf];\ 

3. □ Sibling, please specify age ….|_____| 

 

$= cGo 

4. □ Other __________________________________ 

                                       (Please specify) 

!#= tkfO{+ ljBfno hfg'eof], tkfOn] k9\g' 

ePsf] 5 < 

!= 5                           1. □ Yes 

@= 5}g -k|Zg g+= !^ df hfg'xf];\_ 2. □ No 
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!$

= 

tkfO{n} slt jif{sf] ljBfno k'/f 

ug'{ePsf] 5 < 

 

.==================. Afif{  years 

  

!%= tkfO{n] s'g tx;Ddsf] k9fO k'/f 

ug'{ePsf] 5 < 

!=                 1. □ No level completed 

@= k|fylds        2. □ Primary 

#= dfWolds       3. □ Secondary 

$= pRr dfWolds 4. □ Higher education 

 

!^= -aRrfsf] gfd_ sf] a'jf ljBfno 

hfg'ePsf] lyof] < 

!= lyof]                             1. □ Yes 

@= lyPg -k|Zg g+= !( df hfg'xf];\_    2. □ No 

#= yfxf 5}g -k|Zg g+= !( df hfg'xf];\_ 3. □ Do not know 

!&= -Gffd_ sf] a'jfn] slt aif{sf] ljBfno k'/f 

ug'{eof] < 

 

….|_____|  Afif{ years 

 yfxf 5}g    □ Do not know 

 

!*= pxfFn] s'g txsf] k9fO k'/f ug'{ePsf] 5 

< 

!=                 1. □ No level completed 

@= k|fylds        2. □ Primary 

#= dfWolds       3. □ Secondary 

$= pRr dfWolds 4. □ Higher education 

%= yfxf 5}g       5. □ Do not know 

!(= -Gffd_ sf] a'jf kl/jf/df a:g'x'G5 < != a:g'x'G5    1. □ Yes 

@= a:g'x'Gg    2. □ No 

@)= tkfOnfO{ s'g} ljdf/L jf :jf:Yo ;d:of 

5 < 

!=5 __________________________     1. □ Yes 

 

         __________________________ 
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          __________________________ 

 

          __________________________                           

        -s[kof v'nfpg' xf];\_ 

@= 5}g                            2. □ No 

 

cf= aRrf ljif]z 

g+= k|Zg ;+s]t >]0fL 

@!= -Gffd_ sf] pd]/ slt eof] < 

-olb ldlt pknAw 5 eg]_  

hGd ldlt ut]÷dlxgf÷;fn 

Birthdate (DDMMYYYY)  

….|______________| 

 

jf pd]/ 

or age 

….|____| months 

 

@@= -Gffd_ 5f]/f xf] sL 5f]/L xf] < != 5f]/f  1. □ Boy 

@= 5f]/L  2. □ Girl 

@#= tkfOnfO{ nfU5 -Gffd_ hlGd+bfv]/L, cf};t eGbf 

;fgf], cf};t jf cf};t eGbf 7'nf] lyof] < 

!= cf};teGbf ;fgf] 1. □ Smaller than average 

@= cf};t           2. □ Average 

#= cf};teGbf 7'nf]  3. □ Larger than average 

$= yfxf ePg      4. □ Do not know 

 

@$= -Gffd_ hlGd+bfv]/L tf}n gfk]sf] lyof] < != lyof], tf}n weight: |______________| 

@= lyPg     □ No 
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@%= of] -Gffd_ eGbf cufl8 slt hgf aRrfx? 

hGdfpg'ePsf] 5 < 

 

 

….|___| 

 

@^= -Gffd_ cem} :tgkfg u/fpFb} x'g'x'G5  < != 5' -k|Zg g+= @* df hfg'xf];\_ 1. □ Yes 

@= 5}g                        2. □ No 

 

@&= -gfd_ nfO{ slxNo} :tgkfg u/fpg' ePsf] 

lyof] < 

!= lyPF                           1. □ Yes 

@= lyPg -k|Zg g+= #) df hfg'xf];\_ 2. □ No 

@*= -gfd_ nfO{ klxnf] b'w ÷sf]n]:6«d v'jfpg' eof] 

< 

!= v'jfPF    1. □ Yes 

@= v'jfOFg  2. □ No 

@(= -gfd_ nfO{ slt;Dd c? vfg]s'/f afx]s b'w 

dfq -t/ k"0f{hnLo emf]n, yf]kf k]o kbfy{, 

cf}ifwL tyf le6fldg lbg ;lsG5 ._ v'jfpg' 

eof] < 

 

 

….|___| months 

 

#)= -gfd_ n] s'g} 7f]; jf lunf] vfgfx? vfFb}5 < 

-:yflgo rngrlNtsf] vfg]s'/fsf] pbfx/0fx? 

lbg'xf];\ _ 

!= 5                           1. □ Yes 

@= 5}g -k|Zg g+= #@ df hfg'xf];\_ 2. □ No 

#!= tL vfg]s'/f z'? ubf{ -gfd_ slt pd]/sf] lyof] 

< 

 

….|___| months 

 

#@= lxhf] -gfd_ n] Tfnsf vfg]s'/fx? dWo] s'g 

vfg]s'/fx? / emf]n s'/fx? vfPsf] lyof] <   

!= kfgL 1. □ Water 

 

@= h'; 2. □ Juice or juice drinks 

 

#=b'w h:t} a§fsf], kfp8/ jf hgfj/sf] tfhf b'w  

3.□ Milk such as tinned, powdered or fresh 

animal milk 
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$= cGo emf]n kbfy{, s[kof v'nfpg' xf];\  

4.□ Other drink, please specify  

 

_______________________________ 

%= bxL 5. □ Yoghurt 

 

^= /f]6L, eft,ds}, sf]bf], rfprfp, vf]n] jf cGo 

cGgaf6 ag]sf vfg]s'/f 6. □ Roti, rice, maize, 

millet, noodles, porridge or other foods made 

from grains 

 

 

&= km;L{, ufFh/, nf}sf jf ;v/v08 jf h;sf] leq 

kx]+nf] jf ;'Gtnf /+usf] x'G5  

7. □ Pumpkin, carrot, squash or sweet potatoes 

that are yellow or orange inside 

 

*= cfn', t?n jf cGo h/fo'Qm vfgfx?  

8. □ White potatoes, white yams, colocasia or 

other foods made from roots 

 

(= ;]/]n]s, g]:6d, RoflDoog cfbL 9. □ Fortified 

baby food like Cerelac, Nestum, Champion etc? 

 

!)= xl/of] ;fukftx? Hf:t} kfn'+uf], /fof] jf 

tf]/Lsf] ;fux? 10. □ Dark green leafy vegetables 

like spinach, amaranth leaves or mustard leaves 

 

!!= kfs]sf] cfFk, d]jf jf cf?  
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11. □ Ripe mangoes, papayas or apricot 

 

!@= cGo kmnkm"nx? Jff t/sf/Lx? s[kof 

v'nfpg'xf];\ 12. □ Any other fruits or vegetables,  

 

please specify 

_______________________________ 

 

!#= sn]hf], d[uf]}nf, d'6' jf c? c+ux?  

13. □ Liver, kidney, heart or other organ meats 

 

!$= df;' h:t} a+u'/, /fFuf, e]+8f, afv|f, s'v'/f jf 

xfF; 14. □ Meat such as pork, buff, lamb, goat, 

chicken or duck 

 

!%= c08fx? 15. □ Eggs  

 

!^= tfhf tyf ;'s]sf] df5fx? jf vf]nleq ePsf 

df5fx? 16. □ Fresh or dries fish or shellfish  

 

!&=  l;dL, bfn jf cf]v/, abfd, sfh"af6 ag]sf 

cGo vfgfx? 

17. □Any foods made from beans, lentils or nuts 

 

!*= lrh tyf b'waf6 ag]sf vfg]s'/fx?  

18. □ Cheese or other foods made from milk 
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##= lxhf] -gfd_ n] sltk6s vfgf tyf vfhf vfof] 

< :tgkfg afx]s 

 

….|___| times 

 

#$= Uft @ xKtfleqdf -gfd_ nfO{ af/Daf/ 

8fol/of ePsf] lyof] < 

*-8fol/of eGgfn] ! jf ! k6s eGbf al9 

kftnf] lb;f jf /ut jf cfpF ldl;Psf] kftnf] 

lb;f x'g' _ 

!= lyof]       1. □ Yes 

@= lyPg      2. □ No 

#= yfxf ePg 3. □ Do not know 

#%= Uft @ xKtfleqdf -gfd_ nfO{ l56f] l56f] ;f; 

km]g]{u/L vf]sL nfu]sf] lyof] < -Zjf; k|Zjf; 

;+qmd0f_ 

!= lyof]      1. □ Yes 

@= lyPg     2. □ No 

#= yfxf ePg 3. □ Do not know 

#^= Uft @ xKtfleqdf -gfd_ nfO{ af/Daf/ Hj/f] 

cfPsf] lyof] < 

!= lyof]      1. □ Yes 

@= lyPg     2. □ No 

#= yfxf ePg 3. □ Do not know 

#&= Uft @ xKtfleqdf -gfd_ nfO{ cGo s'g} lj/fdL 

ePsf] lyof] < 

!= lyof] -s[kof v'nfpg'xf];\_  

 

1. □ Yes__________________________ 

 

                __________________________                           

                              (please specify) 

 

@= lyPg 2. □ No 
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O= kfl/jfl/s :t/ tyf a;f]af; ljif]z 

 

g+= k|Zg ;+s]t >]0fL 

#*= tkfOsf] kl/jf/df Tfnsfx? ;fdfgx?  dWo] 

s'g s'g 5g\ <+ 

!= /]l8of]  1. □ Radio 

@= 6]lnlehg  2. □ Television 

#= df]jfOn kmf]g  3. □ Mobile telephone 

$= lk|mh  4. □ Refrigerator 

%= 6]jn  5. □ Table 

^= vf6  6. □ Bed 

&= sDKo'6/  7. □ Computer 

*= k+vf  8. □ Fan 

(= l9SsL  9. □ Dhiki 

!)= em'n  10. □ Mosquito net 

!!= df]6/ ;fOsn÷:s'6/  11. □ 

Motorcycle/scooter 

!@= b/fh  12. □ Cupboard 

 

#(= tkfOsf] kl/jf/df 3/kfn'jf hgfj/ 5g\ < != 5                            1. □ Yes 

@= 5}g -k|Zg g+= $! df hfg'xf];\_  2. □ No 

$)= s'g hgfj/ / sltj6f 5g\ < g+= Hfgfj/sf] lsl;d ;+Vof 

!= ufO{, uf]?, e}+;L, ofs,  

Cow, ox, buffalo or yak 
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@= 3f]8f, uwf,jf vRr/ 

Horse, donkey or mule 

 

#= Affv|f Goat  

$= e]+8f Sheep  

%= ;F'u'/, a+u'/ Pig  

^= s'v'/f jf xfF; Chicken or duck  

 

$!= tkfOsf] kl/jf/df cfˆg} v]tLof]Uo hldg 5 < != 5   1. □ Yes 

@= 5}g 2. □ No 

$@= tkfOsf] 3/df ljh'nL alQ 5 < != 5   1. □ Yes 

@= 5}g 2. □ No 

$#= tkfOsf] 3/sf] e'O{F s:tf] k|sf/sf] 5 < -d'Vo 

ejg_ 

!= df6f], afn'jf jf uf]a/ 1. □ Earth, sand or dung 

@= sf7,  legfOn, l;d]G6, ;]/flds, un}+rf jf 

cGo 2. □ Wood, vinyl, cement, ceramic, carpet or 

other 

$$= tkfOx?;+u ;'Tgsf nflu sltj6f sf]7fx? 5g\ 

< 

!= ! sf]7f     1. □ 1 room 

@= @ sf]7fx?  2. □ 2 rooms 

#= # jf a9L   3. □ 3 or more rooms 

 

$%= Vffg] kfgLsf] nflu s:tf] >f]tsf] k|of]u ug{'x'G5 

< 

!= ;'wfl/Psf] >f]t -kfOk4f/f NofOPsf] Ogf/sf], 

rf]s jf hldgd'gLsf], ;fj{hlgs wf/f, xft] kDk 

Ogf/, af]l/Ë, ;'/lIFft Ogf/ jf em/gf, cfsfz] kfgL, 

hf/sf] kfgL_ 

1. □ Improved source (piped into 

dwelling/yard/plot, public tap, tube well/bore 

hole, protected well or spring, rain water, bottled 

water) 
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@= g;'wfl/Psf] >f]t -c;'/lIft Ogf/ jf em/gf 

6\ofFs/, 7]nfdf NofOPsf] 8«d, hldgsf] kfgL_ 

2. □ Non-improved source (unprotected well or 

spring, tanker truck/cart with drum, surface 

water) 

 

#= cGo -s[kof v'nfpg'xf];\_ 

3. □ Other ________________________ 

                             (Please specify) 

 

$^= tkfO{+ s:tf] k|sf/sf] zf}rfno k|of]u ug'{x'G5 

< 

!= ;'wfl/Psf] ;'ljwf ;DkGg, ;fem]bf/L gul/Psf] -

ˆn;÷kfgL vGofpg' kg]{, ;]lK6s 6 \of+s jf vfN8f] 

vg]/ agfPsf], xfjfbf/L vfN8f] vg]/ agfOPsf], 

vfN8f] vg]/ dflyaf65f]k]/ agfOPsf], dn k|of]u x'g] 

t/Lsfn] agfOPsf] 

1. □ Improved facility, not shared (Flush/pour 

flush to sewer system, septic tank or pit latrine, 

ventilated improved pit latrine, pit latrine with 

slab or composting toilet.) 

 

@= ;'wfl/Psf] tyf c? kl/jf/;+usf] ;femf 

2. □ Improved facility as above, shared with other 

household(s). 

 

#= g;'wfl/Psf] -vfN8f] vg]/ agfOPsf] g5f]lkPsf] 

jf v'Nnf_ 

3. □ Non-improved facility 

(No facility, pit latrine without slab or open pit.) 
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O{= ;zlQms/0f 

g+= k|Zg ;+s]t >]0fL 

$&= olb cljjflxt ePdf, ætkfOsf] >Ldfg\Æ n]lvPsf] 

o; efusf] k|Zgx? 5f]8\g'xf];\ -g;f]Wg'xf];\_ 

 

$*= tkfO{+ cfkm}+ sdfpg' x'G5 < 

-sfdaf6, pTkfbgx? a]r]/, cfˆg} Joj;fo cflb_ 

!= sdfpF5'    1. □ Yes 

@= sdfpFlbg  2. □ No 

 

$(= tkfOsf] sdfOnfO{ s;/L k|of]u ug]{ eg]/ k|foM s;n] 

lg0f{o ub{5 M tkfOn], tkfO{sf] >Ldfg\, b'j} ldn]/ jf 

cGo s;}n] < 

!= k|ltjfbL 1. □ Respondent 

@= >Ldfg 2. □ Husband 

#= b'j}n] ldn]/ 3. □ Respondent and husband 

together 

$= cGo s[kof v'nfpg'xf];\  

4. □ Other___________________ 

                            (Please specify) 

 

 olb cljjflxt x'g'x'G5 eg] k|Zg %) / %! 5f]8\g'xf];\  

%)= tkfOsf] >Ldfg sdfpg' x'G5 < != x'G5       1. □ Yes 

@= x'Gg       2. □ No 

#= yfxf ePg 3. □ Do not know 

%!= tkfOsf] >Ldfgsf] sdfOnfO{ s;/L k|of]u ug]{ eg]/ 

k|foM s;n] lg0f{o ub{5 M tkfOn], tkfO{sf] >Ldfg\n], 

b'j} ldn]/ jf cGo s;}n] < 

!= k|ltjfbL 1. □ Respondent 

@= >Ldfg 2. □ Husband 

#= b'j}n] ldn]/ 3. □ Respondent and husband 

together 

$= cGo s[kof v'nfpg'xf];\  

4. □ Other___________________ 

                            (Please specify) 
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%@= tkfOsf] :jf:Yo x]/ljrf/ ;DaGwL k|foM s;n] lg0f{o 

ub{5 < 

!= hjfkmstf{ 1. □ Respondent 

@= >Ldfg 2. □ Husband 

#= b'j} ldn]/ 3. □ Respondent and husband 

together 

$= cGo s[kof v'nfpg'xf];\  

4. □ Other___________________ 

                            (Please specify) 

%#= k|d'v 3/fo;L ;fdfgx? vl/b ubf{ k|foM s;n] 

lg0f{o ub{5 < 

!= hjfkmstf{ 1. □ Respondent 

@= >Ldfg 2. □ Husband 

#= b'j} ldn]/ 3. □ Respondent and husband 

together 

$= cGo s[kof v'nfpg'xf];\  

4. □ Other___________________ 

                            (Please specify) 

%$= tkfOsf] kl/jf/ tyf cfkmGtsxfF e]63f6sf] nflu 

k|foM s;n] lg0f{o ub{5 < 

!= hjfkmstf{ 1. □ Respondent 

@= >Ldfg 2. □ Husband 

#= b'j} ldn]/ 3. □ Respondent and husband 

together 

$= cGo s[kof v'nfpg'xf];\  

4. □ Other___________________ 

                            (Please specify) 

 

p= e'OFrfnf]sf c;/x? 

%%= tkfOsf] kl/jf/df e'OFrfnf] c;/ k¥of] < != k¥of]                      1. □ Yes 

@= k/]g -k|Zg ^@ df hfg'xf];\_ 2. □ No 
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%^= e'OFrfnf]sf] sf/0fn] ubf{ tkfOsf] s'g} ;b:ox? 

3fOt] jf d[To' ePsf] lyof] < 

!= lyPg  1. □ No 

@= lyof]     2. □ Yes 

olb lyof] eg] k'/f ljj/0f lbg'xf];\  

If yes, please give a brief description 

 

_________________________________ 

 

_________________________________ 

 

_________________________________ 

 

_________________________________ 

 

_________________________________ 

 

%&= tkfOsf] 3/df Iflt ePsf] lyof] < != lyPg 1. □No 

 

@= lyof] k"0f{ ?kdf Iflt 

2. □Yes, completely destroyed 

 

#= rs]{sf] t/ a:gsf] nflu c;'/lIft 

3. □Yes, cracked and unsafe to live in 

 

$= yf]/} dfqfdf, t/ a:gsf] nflu ;'/lIft 5 

. 

4. □Somewhat damaged but we believe it is 

safe to live in it. 

%*= tkfOn] ;+ro u/]/ /fv]sf] vfgfaf6 s'g} gf]S;fgL 

eof] < 

!= ePg 1. □ No 
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@= xfdL;+u ePsf ;a} 2. □ Yes, all we had 

 

#= xfdL;+u ePsf cfwfeGbf w]/}  

3. □ Yes, more than half of what we had 

 

$= xfdL;+u ePsf cfwfeGbf sd 

4. □ Yes, less than half of what we had 

 

%= yf]/} dfqfdf5. □ Yes but only a little 

%(= s'g} 3/kfn'jf hgfj/sf] gf]S;fgL eof] < != ePg 1. □ No 

@= eof] 2. □ Yes  

 

__________________________________ 

 

__________________________________ 

 

__________________________________ 

     -s[kof v'nfpg'xf];\\_   (Please specify) 

^)= tkfOsf] cfˆgf] kl/jf/sf] v]tLof]Uo hldgdf Iflt 

eof] < 

!= ePg 1. □ No 

@= xfdL;+u ePsf ;a} 2. □ Yes, all we had 

 

#= xfdL;+u ePsf dWo] cfwfeGbf al9 

3. □ Yes, more than half of what we had 

 

$= xfdL;+u ePsf dWo] cfwfeGbf sd 

4. □ Yes, less than half of what we had 



139 
 

 

%= yf]/} dfqfdf 5. □ Yes but only a little 

 

^!= e'OFrfnf] kZrft\ tkfOn] /fxt ;+:yf jf cGo s'g} 

To:tf ;+:yfx?af6 s'g} ;xof]u kfpg'eof] < 

!= kfOg 1. □ No 

@= kfPF  2. □ Yes  

 

__________________________ 

 

__________________________________ 

 

__________________________________ 

 -s[kof v'nfpg'xf];\_ (Please specify) 

 

 

pm= 3/fo;L vfgfsf] kx'Fr dfks cf}hf/ 

g+= k|Zg Hfjfkmsf] ljsNk  ;+s]t 

^@= Uft $ xKtfleq, tkfOsf] kl/jf/nfO{ rflxg] 

k|z:t vfgf 5}g elg lrlGtt x'g'ePsf] 

lyof] < 

)= lyPg -k|Zg ^# df hfg'xf];\_ No 

!= lyPF Yes 

 

….|___| 

 

^@ s= o:tf] lrGtf sltk6s eof] < != yf]/} k6s -ut $ xKtfdf ! jf @ 

k6s_ 1 = Rarely 

@= slxn]sfFxL -ut $ xKtfdf # b]lv 

!) k6s ;Dd_ 2 = Sometimes 

#= w]/}h;f] -ut $ xKtfdf !) k6s 

eGbf al9_ 3 = Often 

 

….|___| 
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^#= Uft rf/ xKtfleq, vfgfsf] >f]tsf] 

cefjsf sf/0f tkfO{+ jf kl/jf/sf] s'g} 

;b:on] cfk'mn] rfx]sf] vfgf vfg c;Ifd 

x'g'ePsf] lyof] < 

)= lyPg -k|Zg ^$ df hfg'xf];\_ No 

!= lyof] Yes 

 

….|___| 

 

^# s=  o:tf] sltk6s eof] < != yf]/} k6s -ut $ xKtfdf ! jf @ 

k6s_ 1 = Rarely 

@= slxn]sfFxL -ut $ xKtfdf # b]lv 

!) k6s ;Dd_ 2 = Sometimes 

#= w]/}h;f] -ut $ xKtfdf !) k6s 

eGbf al9_ 3 = Often 

 

….|___| 

 

^$= Uft rf/ xKtfleq, vfgfsf] >f]tsf] 

cefjsf] sf/0f tkfO{+ jf kl/jf/sf] s'g} 

;b:on] l;ldt lsl;dsf vfgf dfq 

vfg'k/]sf] lyof] < 

)= lyPg -k|Zg ^% df hfg]_ No 

!= lyof] Yes 

 

….|___| 

 

^$ 

s= 

o:tf] sltk6s eof] < != yf]/} k6s -ut $ xKtfdf ! jf @ 

k6s_ 1 = Rarely 

@= slxn]sfFxL -ut $ xKtfdf # b]lv 

!) k6s ;Dd_ 2 = Sometimes 

#= w]/}h;f] -ut $ xKtfdf !) k6s 

eGbf al9_ 3 = Often 

 

….|___| 

 

^%= Uft rf/ xKtfleq, tkfO{+ jf kl/jf/sf] s'g} 

;b:o vfgfsf] >f]tsf] cefjsf] sf/0fn] 

ubf{ To:tf] vfgf vfg afWo x'gePsf] lyof] 

h'g vfgf tkfO{ jf:tjdf vfg rfxg'x'Gg 

lyof] <  

)= lyPg -k|Zg ^^ df hfg]_ No 

!= lyof] Yes 

 

….|___| 

 

^% 

s= 

o:tf] sltk6s eof] < != yf]/} k6s -ut $ xKtfdf ! jf @ 

k6s_ 1 = Rarely 

 

….|___| 
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@= slxn]sfFxL -ut $ xKtfdf # b]lv 

!) k6s ;Dd_ 2 = Sometimes 

#= w]/}h;f] -ut $ xKtfdf !) k6s 

eGbf al9_ 3 = Often 

^^= Uft rf/ xKtfleq, tkfO{+ jf kl/jf/sf] s'g} 

;b:on] vfgfsf] cefjsf] sf/0f cfjZos 

eGbf yf]/} dfq vfgf vfg'k/]sf] lyof] <  

)= lyPg -k|Zg ^& df hfg]_ No 

!= lyof] Yes 

 

….|___| 

 

^^ s= o:tf] sltk6s eof] < != yf]/} k6s -ut $ xKtfdf ! jf @ 

k6s_ 1 = Rarely 

@= slxn]sfFxL -ut $ xKtfdf # b]lv 

!) k6s ;Dd_ 2 = Sometimes 

#= w]/}h;f] -ut $ xKtfdf !) k6s 

eGbf al9_ 3 = Often 

 

….|___| 

 

^&= Uft rf/ xKtfleq, tkfO{ jf kl/jf/sf] s'g} 

;b:o vfgsf] cefjsf] sf/0fn] Ps lbgdf 

yf]/} k6s vfgf vfg'k/sf] lyof] < 

)= lyPg -k|Zg ^* df hfg'xf];\_ No  

!= lyof] Yes 

 

….|___| 

 

^& 

s= 

o:tf] sltk6s eof] < != yf]/} k6s -ut $ xKtfdf ! jf @ 

k6s_ 1 = Rarely 

@= slxn]sfFxL -ut $ xKtfdf # b]lv 

!) k6s ;Dd_ 2 = Sometimes 

#= w]/}h;f] -ut $ xKtfdf !) k6s 

eGbf al9_ 3 = Often 

 

….|___| 

 

^*= Uft rf/ xKtfleq, tkfOsf] kl/jf/df 

vfgfsf] cefjn] vfgsf] nflu s'g}klg 

vfg]s'/f gePsf] cj:yf  cfPsf] lyof] < 

)= lyPg -k|Zg ^( df hfg'xf];\_ No 

!= lyof] Yes 

 

….|___| 

 

^* 

s= 

o:tf] sltk6s eof] < != yf]/} k6s -ut $ xKtfdf ! jf @ 

k6s_ 1 = Rarely 

 

 ….|___| 
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@= slxn]sfFxL -ut $ xKtfdf # b]lv 

!) k6s ;Dd_ 2 = Sometimes 

#= w]/}h;f] -ut $ xKtfdf !) k6s 

eGbf al9_ 3 = Often 

^(= Uft rf/ xKtfleq, tkfO{ jf kl/jf/sf] s'g} 

;b:o vfgfsf] cefjn] ubf{ ef]sef]s} 

;'Tg'k/sf] lyof] <   

)= lyPg -k|Zg &) df hfg'xf];\_ No 

!= lyof] Yes 

 

….|___| 

 

^(=  o:tf] sltk6s eof] < != yf]/} k6s -ut $ xKtfdf ! jf @ 

k6s_ 1 = Rarely 

@= slxn]sfFxL -ut $ xKtfdf # b]lv 

!) k6s ;Dd_ 2 = Sometimes 

#= w]/}h;f] -ut $ xKtfdf !) k6s 

eGbf al9_ 3 = Often 

 

….|___| 

 

&)= ut rf/ xKtfleq, tkfO{+ jf kl/jf/sf] s'g} 

;b:o vfgsf] cefjsf] sf/0fn] ubf{ k'/} 

lbg / /ftg} ef]s} ljtfpg' k/]sf] lyof] < 

)= lyPg -k|Zg &! df hfg'xf];\_ No 

!= lyof] Yes 

 

….|___| 

 

&) 

s= 

o:tf] sltk6s eof] < != yf]/} k6s -ut $ xKtfdf ! jf @ 

k6s_ 1 = Rarely 

@= slxn]sfFxL -ut $ xKtfdf # b]lv 

!) k6s ;Dd_ 2 = Sometimes 

#= w]/}h;f] -ut $ xKtfdf !) k6s 

eGbf al9_ 3 = Often 

 

….|___| 

 

 

 

 

P= :jo+ ;+k]|;0f k|ZgfjnL @)  

g+= k|Zg ;+s]t >]0fLx? 
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 casf] @) k|Zgx? tkfOn] ut rf/ xKtfleq s:tf] cg'ej 

ug'{eof] cfwfl/t 5 

 

&!= tkfOnfO{ w]/} h;f] 6fpsf] b'Vg] ePsf] 5 < != 5    1. □ Yes 

@= 5}g  2. □ No 

&@= tkfOdf vfgfdf ?rL sd ePsf] 5 < != 5     1. □ Yes 

@= 5}g   2. □ No 

&#= tkfOnfO{ lgGb|f sd nfU5 < != 5     1. □ Yes 

@= 5}g   2. □ No 

&$= tkfO{ ;lhn};+u  -rfF8}_ 8/ nfU5 < != nfU5  1. □ Yes 

@= nfUb}g 2. □ No 

&%= tkfOsf] xftx? sfFK5 < != sfFK5  1. □ Yes 

@= sfFKb}g 2. □ No 

&^= tkfOnfO{ cflQPsf], lrlGtt ePsf] dx;'; x'G5 < 

 

!= x'G5   1. □ Yes 

@= x'b}g   2. □ No 

&&= tkfOsf] kfrg k|s[of sdhf]/ 5 < != xf]     1. □ Yes 

@= xf]Og  2. □ No 

&*= tkfOsf] :ki6 ;f]rfOdf ;d:of 5 < != 5     1. □ Yes 

@= 5}g   2. □ No 

&(= tkfOnfO{ b'vL dx;'; x'G5 < != x'G5   1. □ Yes 

@= x'b}g   2. □ No 

*)= tkfO{+ ;fljseGbf al9 ?g'x'G5 < != xf]     1. □ Yes 

@= xf]Og  2. □ No 

*!= tkfOnfO{ b}lgs sfo{snfk;+u /dfpg sl7g 5 < != 5     1. □ Yes 

@= 5}g   2. □ No 

*@= tkfOnfO{ s'g} lg0f{o ug{ sl7g 5 < != 5     1. □ Yes 

@= 5}g   2. □ No 

*#= tkfOsf] b}lgs sfo{nfO{ cK7\of/f] kf/]sf] 5 < != 5     1. □ Yes 
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 @= 5}g   2. □ No 

*$= tkfO{+ hLjgsf] pkof]uL e'ldsf v]Ng c;Ifd x'g'x'G5 < != xf]    1. □ Yes 

@= xf]Og 2. □ No 

*%= tkfOsf] s'g}klg s'/fdf ?rL x/fPsf] 5 < != 5     1. □ Yes 

@= 5}g   2. □ No 

*^= tkfOnfO{ cfkm" d"Nolxg nfU5 < != nfU5  1. □ Yes 

@= nfUb}g 2. □ No 

*&= tkfOnfO{ cfˆgf] hLjg ;dfKt ug]{ ;f]r slxNo} cfPsf] 5 < 

 

!= nfU5  1. □ Yes 

@= nfUb}g 2. □ No 

**= tkfOnfO{ hlta]nf klg ysfg dx;'; x'G5 < != x'G5   1. □ Yes 

@= x'b}g   2. □ No 

*(= tkfOnfO{ k]6df cK7\of/f] dx;'; x'G5 < != x'G5   1. □ Yes 

@= x'b}g   2. □ No 

()= tkfO{+ ;lhn};+u -rfF8_} yfSg'x'G5 < != xf]     1. □ Yes 

@= xf]Og  2. □ No 

 

91 Tapai madak padartha katiko piwnu gamuhuncha/huncha? Din dinai   1. □ Every day 

Harek hapta   2. □ Every week 

Harek mahina   3. □ Every 

month 

Chadparwa ma matra   4. □ 

Only at festivals 

Gardina   5. □ Never 
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Appendix 3 –Scoring key, socio-economic status 

 

Inventory: 

1p: Radio, mobile phone, bed, dhiki, mosquito net 

2p: Table, fan 

3p: Cupboard 

4p: TV, refrigerator, computer 

 

Livestock: 

Buffalo/Cow: 1-3, 3+ 6p 

3p: 1-3 

6p: Above 3 

Goat/sheep/pig/avian: 1-3 1,5p, 3+ 3p 

1.5p: 1-3 

3p: Above 3 

 

Additional: 

Owns land:  

3p 

Electricity:  

3p 

Rooms for sleeping:  

1: 0p 

2: 1,5p,  

3 and above: 3p 

Improved water:  

1,5p 

Improved toilet:  

1,5p 
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Appendix 4 –List of castes, provided by Okhaldhunga Community Hospital 
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Appendix 5 –Ethical approval Norway 
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Appendix 6 –Ethical approval Nepal 
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Appendix 7 –Consent form (Nepali) 

g]kfnsf] cf]vn9'Ëfdf Dfft[ dfgl;s :jf:Yo tyf afn kf]if0f cj:yf ;DalGw 
cWoogsf nflu ;xdlt kq  

lk|o ;Defljt ;xefuLM 

gd:sf/ 

d]/f] gfd l6gf cf]xlng xf] . d cg';Gwfgstf{, xfn sf7df8f}+ d]l8sn sn]h;Fu ;DaGwg 

gj]{sf] cf]:nf] ljZj ljBfnodf cWoog ub}{5' . d ^ dlxgfb]lv @ aif{ leq pd]/sf aRrf 

ePsf @!) hgf cfdfx?;+u cGtjftf{ lngsf] nflu of] If]qdf cfPsf] 5' . 

of] kl/of]hgfsf] pB]Zo eg]sf] cfdfsf] dfgl;s :jf:Yo tyf s'zn Jojxf/n] ubf{ aRRffsf] 

kf]if0f cj:yfdf s;/L c;/ ub{5 eGg]df s]lGb|t /xL s:tf tTjx?n] afn kf]if0fdf k|efj 

kfb{5g egL hfFr ug{' xf] . g]kfnsf w}/}h;f] afnaflnsfx? s'kf]lift 5g\ . of] 

l:yltnfO{ ;'wfg'{, :jf:YosdL{ tyf sd{rf/L of]hgf sfo{qmd ;'wfg'{, s'kf]if0fdf of]ubfg 

ug]{ k|efjsf kl/l:yltaf/] hfGg'  cWoogstf{sf] nflu dxTjk"0f{ 5 . 

olb tkfO{+ of] cg';Gwfgdf ;xeflutfsf] nflu ;xdt x'g'x'G5 eg], d tkfOnfO{ tkfOsf] 

kfl/jfl/s cj:yf, hghLjg cj:yf, vfgfdf kxF'r, aRrfnfO{ v'jfpg] t/Lsf -cEof;_, 

aRrfsf] lj/fdLkg tyf tkfOsf] :jf:Yo, tkfOsf] dfgl;s :jf:Yo ;lxt tkfO{+ s:tf] dx;'; 

ug'{x'G5 eGg] af/]df k|Zgx? ug]{5' . ;fy} tkfOsf] tf}n, prfO{ tyf tkfOsf] aRrfsf] tf}n 

prfO{÷nDafO{ gfKg]5' . of] cGt{jf{tfsf] ;do $% ldg]6 nfUg]5 . o;df tkfOn] cfˆgf] ;dosf] 

Ifltk"lt{ :j?k ?= @)) kfpg' x'g]5 . 

of] :j]lR5s ;xeflutf xf] . olb tkfO{+ ;xeflutfsf] nflu ;xdt x'g'x'G5 eg] klg, tkfOnfO 

s'g} k|Zgsf] hjfkm lbg c;'ljwf dx;'; ePdf jf hjfkm lbg rfxg'x'Gg eg] tkfO{ hjfkm 

lbg gdfGg klg ;Sg'x'G5 . tkfO{ cGt{jf{tf lb+b} ubf{ lg/Gt/tf lbg rfxg' ePg eg]klg 

tkfO{ s'g}klg a]nf cGt{jf{tfaf6 p7\g ;Sg'x'G5 . tkfO{+ tyf tkfOsf] aRrfsf] gfd o; 

k|Zgdf pNn]v x'g] 5}g . a? ;'/lIft 7fpF / 5'§} /flvg]5 . clGtd k|ltj]bgdf tkfOsf] 

kl/rosf] /x:o v'Ng] s'g}klg hfgsf/L ;d]l6g] 5}g . tkfOn] cGt{jftf{df jtfpg' 

ePsf] ;Dk"0f{ s'/fx?nfO{ uf]Ko /flvg]5 . 

olb tkfO;+u s'g} k|Zgx?  5 jf yk hfgsf/L rfxg'x'G5 eg] cK7\of/f] gdfgL ;f]Wg'xf];\ . 

d}n] dflysf] hfgsf/L k9]+ jf d]/f] nflu kl9of] / d o; cWoogdf ;xeflutfsf] nflu ;xdt 

5' ;fy} o; cWoogdf cfˆgf] aRrfsf] ;xefuLtfsf] nflu klg ;xdt 5' . 
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x:tfIf/ ÷;lx5fk ============================================================================== 
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Appendix 8 –Consent form (English) 

Consent form for participation in the study maternal mental health and child 

nutritional status in Okhaldhunga, Nepal 

 

Dear prospective participant: 

My name is Tina Ohlin. I am a researcher currently studying at the University of Oslo in Norway and 

collaborating with the Kathmandu Medical College. I am visiting this area to interview 210 mothers 

who have a child that is between the age of six months and up to two years.  

The aim of the project is to examine what factors influence child nutrition, with focus on the how 

mother’s mental health and wellbeing may affect the child’s nutritional status. Many children in 

Nepal are malnourished and to improve this situation it is important for researchers, health 

personnel and staff planning nutrition programs, to understand what circumstances influence 

nutrition and contribute to malnutrition.  

If you agree to participate in this study I will ask you questions about your family situation, living 

situation, food access, child feeding practices, child illness and your own health, including mental 

health and how you feel. I will also measure your height and weight and the length/height of your 

child. The interview will take about 45 minutes. You will receive a compensation of 200 rupees for 

the use of your time. 

It is voluntary to participate. If you agree to participate, you can still refuse to answer any question 

you feel uncomfortable with or do not want to answer. You can also withdraw from the interview at 

any time if you do not wish to continue. Your name or your child’s name will not appear in the 

questionnaire form, but will be kept separate and stored in a safe place. No information revealing the 

identity of the participants will be included in the final report. Everything you say during the 

interview will be treated with confidentiality. 

If you have any questions or would like more information, please feel free to ask. 

 

 

I declare that I have read the above information or have had it read to me and I consent to 

participate in this study. I also consent to my child’s participation in the study. 

 

Signature/thumb print_______________________________ 
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Appendix 9 –Complete table of multivariate linear regression analyses with 

HAZ as outcome 

Model Exposure Adjusted for Coefficient (95% CI) P-

value 

1a 

 

 

 

 

 

1b 

 

 

1d 

Maternal      

mental 

health 

 a: SES, caste, HH comp, female 

headed HH, HFI, M edu, F edu, 

empowerment, M age, daytime 

caregiver, children ˂7 yrs, 

earthquake, C age. 

 

b: M height, birth size and gender 

added to model a. 

 

d: Model b with 1 outlier excluded 

from the dataset. 

-0.023 (-0.063, 0.017) 

 

 

 

 

 

-0.021 (-0.060, 0.018) 

 

 

-0.031 (-0.070, 0.007) 

0.260 

 

 

 

 

 

0.288 

 

 

0.107 

2a 

 

 

2b 

 

 

 

2c 

Caste High* 

Int. 

Low 

 

High* 

Int. 

Low 

 

High* 

Int. 

Low 

 

 

 

High* 

Int. 

Low 

 

High* 

Int. 

Low 

a: No confounders in the model 

 

 

b: Earthquake, M age, female 

headed HH, gender, diarrhea and 

ARI added to model a. 

 

c1: M mental health, HFI, SES, HH 

comp, F edu, M edu, M height, 

children ˂7 yrs, daytime caregiver, 

M alcohol use, empowerment, birth 

size, Min. DD, Min. MF, 

complementary feeding  and excl. 

BF added to model b. 

 

c2: F edu, M edu, M alcohol use, 

empowerment and HH comp 

excluded from model c1. 

 

c3: F edu, M edu and M alcohol use 

excluded from model c1. 

 

-0.633 (-0.969, -0.296) 

-0.255 (-0.698, 0.189) 

 

 

-0.579 (-0.921, -0.237) 

-0.297 (-0.753, 0.160) 

 

 

-0.171 (-0.585, 0.244) 

0.127 (-0.371, 0.625) 

 

 

 

 

-0.501 (-0.858, -0.144) 

-0.256 (-0.713, 0.202) 

 

 

-0.465 (-0.829, -0.102) 

-0.161 (-0.625, 0.302) 

 

˂0.001 

0.259 

 

 

0.001 

0.201 

 

 

0.418 

0.615 

 

 

 

 

0.006 

0.272 

 

 

0.012 

0.493 

3a 

 

 

3b 

Socio-

economic 

status 

Low* 

Int. 

High 

 

Low* 

Int. 

High 

a: Caste, HH comp, female headed 

HH, F edu, M edu. 

 

b: M age, M height, earthquake, 

children ˂7 yrs, gender, 

complementary feeding and excl. 

BF added to model a. 

 

-0.108 (-0.492, 0.275) 

-0.116 (-0.552, 0.320) 

 

 

-0.064 (-0.450, 0.322) 

-0.230 (-0.665, 0.205) 

 

0.579 

0.600 

 

 

0.743 

0.298 

4a 

 

 

 

4b 

 

 

 

 

 

House-

hold food 

insecurit

y 

FS* 

MiFI 

MoFI 

SFI 

 

FS* 

MiFI 

MoFI 

SFI 

 

a: SES, caste, HH comp, female 

headed HH, F edu, M edu, 

empowerment, earthquake. 

 

b: M age, M height, M alcohol use, 

children ˂7 yrs, daytime caregiver, 

gender, birth size, complementary 

feeding and excl. BF added to 

model a. 

 

 

-0.204 (-0.664, 0.256) 

0.443 (0.075, 0.811) 

0.464 (0.009, 0.918) 

 

 

-0.123 (-0.510, 0.347) 

0.467 (0.090, 0.844) 

0.424 (-0.025, 0.878) 

 

 

0.383 

0.019 

0.046 

 

 

0.490 

0.016 

0.067 
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4c 

 

 

 

4d 

FS* 

MiFI 

MoFI 

SFI 

FS* 

MiFI 

MoFI 

SFI 

c: M mental health, diarrhea, ARI, 

Min. DD and Min. MF added to 

model b. 

 

d: Model b with 1 outlier excluded 

from the dataset. 

 

-0.031 (-0.510, 0.448) 

0.581 (0.160, 1.002) 

0.546 (0.025, 1.066) 

 

-0.241 (-0.702, 0.221) 

0.514 (0.146, 0.881) 

0.458 (0.017, 0.900) 

 

0.799 

0.007 

0.040 

 

0.305 

0.006 

0.042 

5a 

 

 

5b 

House-

hold 

com-

position 

 a: Caste, F edu, female headed HH. 

 

b: M age, M height, M edu, 

children ˂7 yrs, gender, birth size 

and earthquake added to model a. 

0.192 (-0.126, 0.510) 

 

 

0.143 (-0.168, 0.455) 

0.234 

 

 

0.365 

6a 

 

6b 

Female-

headed 

house-

hold 

 a: Caste, HH comp. 

 

b: M age, M height, M edu, F edu, 

children ˂7 yrs, gender, birth size 

and earthquake added to model a. 

-0.332 (-0.665, 0.002) 

 

-0.289 (-0.610, 0.031) 

0.051 

 

0.077 

7a 

 

7b 

 

 

 

7c 

Mother’s 

education

(number 

of 

years)** 

 a: Caste, M height, M age, F edu 

 

b: HH comp, female headed HH, 

earthquake and gender added to 

model a. 

 

c1: M mental health, HFI, SES, 

children ˂7 yrs, daytime caregiver, 

M alcohol use, empowerment, birth 

size, diarrhea, ARI, Min. DD, Min. 

MF, complementary feeding  and 

excl. BF added to model b. 

 

c2: Birth size and complementary 

feeding excluded from model c1. 

0.098 (0.021, 0.175) 

 

0.098 (0.019, 0.177) 

 

 

 

0.064 (-0.015, 0.143) 

 

 

 

 

 

 

0.096 (0.017, 0.176) 

0.013 

 

0.015 

 

 

 

0.109 

 

 

 

 

 

 

0.018 

8a 

 

8b 

Father’s 

education

(number 

of years) 

 a1: Caste, M height, M age, M edu. 

 

b1: HH comp, female headed HH, 

earthquake and gender added to 

model a1. 

-0.015 (-0.067, 0.034) 

 

-0.017 (-0.068, 0.053) 

 

0.519 

 

0.529 

 

9a 

 

9b 

Mother’s 

age 

 a: Caste, M height, M edu, F edu. 

 

b: HFI, SES, HH comp, female 

headed HH, earthquake, daytime 

caregiver and gender added to 

model a. 

0.007 (-0.020, 0.033) 

 

0.006 (-0.023, 0.035) 

0.619 

 

0.688 

10a 

 

 

 

10b 

Mother’s 

height 

 a: SES, caste, HH comp, female 

headed HH, M edu, F edu, M age, 

empowerment. 

 

b: M mental health, HFI, 

earthquake, children ˂7 yrs, 

daytime caregiver, M alcohol use, 

gender, diarrhea, ARI, Min. DD, 

Min. MF, complementary feeding  

and excl. BF added to model a. 

0.052 (0.026, 0.079) 

 

 

 

0.048 (0.017, 0.078) 

˂0.001 

 

 

 

0.002 
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11a 

 

 

 

 

11b 

Mother’s 

alcohol 

con-

sumption 

 

Low* 

Med. 

High 

 

 

Low* 

Med. 

High 

a: M mental health, SES, caste, HH 

comp, female headed HH, M edu, F 

edu, empowerment, M age, 

earthquake, children ˂7 yrs. 

 

b: M height, gender, daytime 

caregiver, complementary feeding  

and excl. BF added to model a. 

 

-0.254 (-0.671, 0.164) 

0.026 (-0.509, 0.561) 

 

 

-0.260 (-0.672, 0.151) 

-0.035 (-0.563, 0.493) 

 

0.232 

0.924 

 

 

0.213 

0.896 

12a 

 

12b 

Gender  a: M height 

 

b: M mental health, M age, 

empowerment, SES, caste, HH 

comp, female headed HH, HFI, M 

edu, F edu, earthquake, children ˂7 

yrs, daytime caregiver, M alcohol 

use, birth size, diarrhea. ARI, 

complementary feeding and excl. 

BF added to model a. 

-0.192 (-0.481, 0.097) 

 

-0.194 (-0.485, 0.096) 

 

0.191 

 

0.188 

13a 

 

 

 

13b 

 

 

 

 

 

 

13c 

Age in 

months 

6-11* 

12-17 

18-23 

 

6-11* 

12-17 

18-23 

 

 

 

 

6-11* 

12-17 

18-23 

a: No confounders in the model 

 

 

 

b: Caste, SES, M height, M age, M 

edu, F edu, HFI, HH comp, female 

headed HH, empowerment, 

children ˂7 yrs, gender, birth size, 

complementary feeding, excl. BF 

and earthquake added to model a. 

 

c: MMH, diarrhea, ARI, Min. DD, 

Min. MF, daytime caregiver and M 

alcohol use added to model b. 

 

-0.79 (-1.15, -0.43) 

-0.87 (-1.22, -0.52) 

 

 

-0.58 (-0.95, -0.22) 

-0.72 (-1.07, -0.37) 

 

 

 

 

 

-0.59 (-0.99, -0.20) 

-0.68 (-1.05, -0.32) 

 

˂0.001 

˂0.001 

 

 

0.002 

˂0.001 

 

 

 

 

 

0.004 

˂0.001 

14a 

 

14b 

Birth size Small* 

Aver. 

Large 

 

Small* 

Aver. 

Large 

a: Caste, SES, M height, M age, M 

edu, M alcohol use. 

 

b: HFI, HH comp, female headed 

HH, empowerment, M mental 

health, F edu, daytime caregiver, 

children ˂7 yrs, gender, Min. DD, 

Min. MF, complementary feeding, 

excl. BF and earthquake added to 

model a. 

 

-0.021 (-0.366, 0.325) 

0.361 (0.021, 0.700) 

 

 

-0.015 (-0.363, 0.332) 

0.445 (0.100, 0.789) 

 

0.906 

0.037 

 

 

0.931 

0.019 

15a 

 

15b 

Children 

under 7 

yrs 

1* 

2 

3+ 

 

1* 

2 

3+ 

a: Caste, F edu, M edu, M age. 

 

 

b: HFI, SES, HH comp, female 

headed HH, daytime caregiver, M 

height, M alcohol use, 

empowerment, gender, birth size, 

complementary feeding, excl. BF 

and earthquake added to model a. 

 

0.219 (-0.112, 0.550) 

-0.119 (-0.792, 0.554) 

 

 

0.115 (-0.206, 0.437) 

0.001 (-0.651, 0.653) 

 

0.193 

0.728 

 

 

0.480 

0.999 

16a 

 

16b 

Daytime 

caregiver 

Mo* 

≥18 

˂18 

 

a: SES, caste, HH comp, female 

headed HH, F edu, M edu, C age. 

 

 

-0.299 (-0.644, 0.046) 

-0.520 (-1.027, -0.013) 

 

 

0.089 

0.045 
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Mo* 

≥18 

˂18 

b: HFI, M age, M height, M alcohol 

use, empowerment, children ˂7 yrs, 

gender, birth size and earthquake 

added to model a. 

 

-0.345 (-0.686, -0.004) 

-0.605 (-1.120, -0.091) 

 

0.047 

0.021 

17a 

 

 

 

 

17b 

Diarrhea  a: M mental health, SES, HFI, HH 

comp, female headed HH, 

earthquake, M edu, F edu, M age, 

M alcohol use, daytime caregiver, 

children ˂7 yrs, birth size, C age. 

 

b: M height, empowerment, caste, 

gender, ARI, Min. DD, Min. MF, 

complementary feeding and excl. 

BF added to model a. 

-0.035 (-0.345, 0.275) 

 

 

 

 

 

-0.064 (-0.395, 0.266) 

0.822 

 

 

 

 

 

0.701 

18a 

 

 

 

 

18b 

Illness 

score 

 a: M mental health, SES, HFI, HH 

comp, female headed HH, 

earthquake, M edu, F edu, M age, 

M alcohol use, daytime caregiver, 

children ˂7 yrs, birth size, C age. 

 

b: M height, empowerment, caste, 

gender, ARI, Min. DD, Min. MF, 

complementary feeding and excl. 

BF added to model a. 

-0.050 (-0.197, 0.097) 

 

 

 

 

 

-0.109 (-0.294, 0.075) 

0.505 

 

 

 

 

 

0.245 

19a 

 

 

 

 

 

 

19b 

Min. 

Dietary 

diversity 

 a: M mental health, caste SES, 

empowerment, gender, HFI, HH 

comp, female headed HH, M edu, F 

edu, M age, M alcohol use, daytime 

caregiver, children ˂7 yrs, C age. 

 

b: M height, earthquake, diarrhea, 

ARI, birth size, complementary 

feeding and excl. BF added to 

model a. 

-0.193 (-0.540, 0.155) 

 

 

 

 

 

 

-0.187 (-0.551, 0.176) 

0.275 

 

 

 

 

 

 

0.310 

20a 

 

 

 

 

 

 

20b 

Dietary 

diversity 

score 

 a: M mental health, caste SES, 

empowerment, gender, HFI, HH 

comp, female headed HH, M edu, F 

edu, M age, M alcohol use, daytime 

caregiver, children ˂7 yrs, C age. 

 

b: M height, earthquake, diarrhea, 

ARI, birth size, complementary 

feeding and excl. BF added to 

model a. 

-0.112 (-0.216, -0.008) 

 

 

 

 

 

 

 

-0.119 (-0.226, -0.012) 

0.035 

 

 

 

 

 

 

 

0.029 

21a 

 

 

 

 

21b 

Excl. 

Breast-

feeding 

5-6 m* 

3-4 m 

0-2 m 

 

 

5-6 m* 

3-4 m 

0-2 m 

a: M mental health, caste, 

empowerment, HH comp, female 

headed HH, M edu, F edu, M age, 

daytime caregiver. 

 

b: M height, SES, HFI, earthquake, 

diarrhea, ARI, gender, birth size, 

children ˂7 yrs, M alcohol use, 

Min. DD, Min. MF and 

complementary feeding added to 

model a. 

 

0.022 (-0.359, 0.403) 

0.071 (-0.263, 0.405) 

 

 

 

0.125 (-0.332, 0.582) 

0.315 (-0.208, 0.838) 

 

0.909 

0.676 

 

 

 

0.591 

0.237 
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22a 

 

 

 

 

22b 

Comple-

mentary  

feeding 

begun 

7+ m 

5-6 m* 

3-4 m 

0-2 m 

 

7+ m 

5-6 m* 

3-4 m 

0-2 m 

a: M mental health, caste, 

empowerment, HH comp, female 

headed HH, M edu, F edu, M age, 

daytime caregiver. 

 

b: M height, SES, HFI, earthquake, 

diarrhea, ARI, gender, birth size, 

children ˂7 yrs, M alcohol use, 

Min. DD, Min. MF and excl. BF 

added to model a. 

0.077 (-0.349, 0.502) 

 

-0.178 (-0.682, 0.326) 

-0.456 (-1.063, 0.152) 

 

-0.088 (-0.442, 0.267) 

 

-0.003 (-0.462, 0.267) 

-0.182 (-0.650, 0.287) 

0.722 

 

0.487 

0.141 

 

0.626 

 

0.990 

0.445 

*Reference value 
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Appendix 10 –Complete table of multivariate logistic regression analyses with 

stunting as outcome 

Model  Exposure Adjusted for OR (95% CI) P-

value 

1a 

 

Maternal      

mental 

health 

 a: SES, caste, HH comp, female 

headed HH, HFI, M edu, 

empowerment, M age, daytime 

caregiver, children ˂7 yrs, 

earthquake, C age. 

1.019 (0.922, 1.125) 

 

 

0,715 

 

 

2a 

 

 

Caste High* 

Int. 

Low 

a: No confounders in the model 

 

 

2.773 (1.274, 6.038) 

2.200 (0.828, 5.846) 

0.037 

0.010 

0.114 

3a 

 

Socio-

economic 

status 

Low* 

Int. 

High 

a: Caste, HH comp, female headed 

HH, F edu, M edu. 

 

0.945 (0.430, 2.076) 

0.708 (0.275, 1.818) 

0.742 

0.888 

0.473 

4a House-

hold food 

insecurit

y 

FS* 

MiFI 

MoFI 

SFI 

a: SES, caste, HH comp, female 

headed HH, F edu, M edu, 

empowerment, earthquake. 

 

1.611 (0.571, 4.542) 

0.486 (0.199, 1.186) 

0.615 (0.207, 1.830) 

0.175 

0.367 

0.113 

0.383 

5a House-

hold 

Com-

position 

 a: Caste, F edu, female headed HH. 

 

0.995 (0.512, 1.935) 0.989 

6a Female-

headed 

house-

hold 

 a: Caste, HH comp. 1.128 (0.567, 2.246) 0.732 

7a Mother’s 

education

(number 

of 

years)** 

 a1: Caste, M height, M age, F edu. 0.816 (0.685, 0.972) 

 
0.022 

8a 

 

Father’s 

education

(number 

of years) 

 a1: Caste, M height, M age, M edu. 

 

1.000 (0.910, 1.099) 

 

0.999 

9a Mother’s 

age 

 a: Caste, M height, M edu, F edu. 0.973 (0.916, 1.033) 0.363 

10a Mother’s 

height 

 a: SES, caste, HH comp, female 

headed HH, M edu, F edu, M age, 

empowerment. 

0.894 (0.836, 0.957) 0.001 

11a 

 

Mother’s 

alcohol 

con-

sumption 

Low* 

Med. 

High 

a: M mental health, SES, caste, HH 

comp, female headed HH, HFI, M 

edu, F edu, empowerment, M age, 

earthquake, children ˂7 yrs. 

 

1.396 (0.572, 3.410) 

0.909 (0.296, 2.798) 

0.693 

0.464 

0.868 

 

12a Gender  a: M height 1.191 (1.042, 3.805) 0.037 

13a Age in 

months 

6-11* 

12-17 

18-23 

a: No confounders in the model  

3.83 (1.51, 9.71) 

5.06 (2.05, 12.5 

 

0.005 

˂0.001 

14a Birth size Small* 

Aver. 

Large 

a: Caste, SES, M height, M age, M 

edu, M alcohol use. 

 

1.708 (0.762, 3.879) 

0.638 (0.271, 1.501) 

 

0.194 

0.303 
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15a Children 

under 7 

yrs 

1* 

2 

3+ 

a: Caste, F edu, M edu, M age. 

 

 

1.372 (0.679, 2.773) 

2.034 (0.530, 7.800) 

 

0.379 

0.301 

16a Daytime 

caregiver 

Mo* 

≥18 

˂18 

a: SES, caste, HH comp, female 

headed HH, F edu, M edu, C age. 

 

2.524 (1.033, 6.167) 

3.624 (1.167, 11.260) 

 

0.042 

0.026 

17a Diarrhea  a: M mental health, SES, HFI, HH 

comp, female headed HH, 

earthquake, M edu, F edu, M age, M 

alcohol use, daytime caregiver, 

children ˂7 yrs, birth size, C age. 

1.960 (0.887, 4.331) 0.096 

18a Illness 

score 

 a: M mental health, SES, HFI, HH 

comp, female headed HH, 

earthquake, M edu, F edu, M age, M 

alcohol use, daytime caregiver, 

children ˂7 yrs, birth size, C age. 

1.393 (0.950, 2.041) 

 

0.089 

19a Min. 

Dietary 

diversity 

 a: M mental health, caste SES, 

empowerment, gender, HFI, HH 

comp, female headed HH, M edu, F 

edu, M age, M alcohol use, daytime 

caregiver, children ˂7 yrs, C age. 

2.285 (0.798, 6.541) 0.401 

20a Dietary 

diversity 

score 

 a: M mental health, caste SES, 

empowerment, gender, HFI, HH 

comp, female headed HH, M edu, F 

edu, M age, M alcohol use, daytime 

caregiver, children ˂7 yrs, C age. 

1.281 (0.961, 1.706) 0.091 

21a Excl. 

Breast-

feeding 

5-6 m* 

3-4 m 

0-2 m 

a: M mental health, caste, 

empowerment, HH comp, female 

headed HH, M edu, F edu, M age, 

daytime caregiver. 

 

0.585 (0.229, 1.496) 

1.732 (0.811, 3.697) 

 

 

0.263 

0.156 

 

22a Comple-

mentary  

feeding 

begun 

7+ m 

5-6 m* 

3-4 m 

0-2 m 

a: M mental health, caste, 

empowerment, HH comp, female 

headed HH, M edu, F edu, M age, 

daytime caregiver. 

0.999 (0.430, 2.319) 

 

0.955 (0.316, 2.886) 

2.295 (0.808, 6.517) 

0.998 

 

0.934 

0.119 

*Reference value 
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Appendix 11- Complete list of multivariate linear regression analyses with 

maternal mental health as outcome 

Mo
del 

Exposure  Adjusted for Coefficient (95% 
CI) 

P-
value 

27a 
 
 
 
27b 
 
 
 
27c 

Caste High* 
Int. 
Low 
 
High* 
Int. 
Low 
 
High* 
Int. 
Low 
 
 
 
High* 
Int. 
Low 

a: No confounders in the model. 
 
 
 
b: Earthquake, M age, C age. 
 
 
 
c1: HFI, SES, HH comp, female headed 
HH, M edu, F edu, children ˂7 yrs, 
daytime caregiver, C illness, M alcohol 
use and empowerment added to 
model b. 
 
c2: HFI, SES, M edu, F edu and C illness 
excluded from model c1. 

 
1.28 (-0.07, 2.62) 
3.44 (1.67, 5.21) 
 
 
1.22 (-0.11, 2.54) 
3.23 (1.49, 5.00) 
 
 
-0.09 (-1.46, 1.28) 
0.91 (-0.75, 2.57) 
 
 
 
 
0.74 (-0.85, 2.33) 
3.13 (1.23, 5.04) 

 
0.062 
˂0.001 
 
 
0,071 
˂0.001 
 
 
0,902 
0.279 
 
 
 
 
0,219 
0.001 

28a 
 
 
 
28b 
 
 

Socio-
economic 
status 

Low* 
Int. 
High 
 
Low* 
Int. 
High 

a: Caste, HH comp, female headed HH, 
M edu, F edu, earthquake. 
 
 
b: M age, C age and children ˂7 yrs 
added to model a. 

 
-0.99 (-2.44, 0.46) 
-0,60 (-2.24, 1.04) 
 
 
-1.13 (-2.62, 0.35) 
-0.74 (-2.42, 0.94) 

 
0,178 
0.472 
 
 
0.134 
0.384 

29a 
 
 
 
 
29b 
 
 
 
 
29c 

House-
hold food 
insecurity 

FS* 
MiFI 
MoFI 
SFI 
 
FS* 
MiFI 
MoFI 
SFI 
 
FS* 
MiFI 
MoFI 
SFI 

a: SES, caste, HH comp, female headed 
HH, F edu, M edu, empowerment, 
earthquake. 
 
 
b: M age, M alcohol use, children ˂7 
yrs, daytime caregiver and C age 
added to model a. 
 
 
c: C illness added to model b. 

 
2.10 (0.56, 3.64) 
4.20 (2.96, 5.43) 
5.77 (4.25, 7.29) 
 
 
2.13 (0.55, 3.71) 
4.20 (2.94, 5.47) 
5.82 (4.27, 7.37) 
 
 
2.39 (0.88, 3.91) 
4.00 (2.79, 5.21) 
5.46 (3.97, 6.95) 

 
0.008 
˂0.001 
˂0.001 
 
 
0.008 
˂0.001 
˂0.001 
 
 
0.002 
˂0.001 
˂0.001 

30a 
 
30b 
 
 

House-
hold 
com-
position 
(3 gene-
rations) 

 a: Caste, F edu, female headed HH. 
 
b: M age, M edu, children ˂7 yrs, C age 
and earthquake added to model a. 

0.29 (-0.92, 1.51) 
 
0.49 (-0.75, 1.73) 

0.636 
 
0.436 

31a 
 

Female 
headed 

 a: Caste, HH comp. 
 

-0.80 (-2.14, 0.54) 
 

0.241 
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31b house-
hold 

b: M age, M edu, F edu, children ˂7 
yrs, C age and earthquake added to 
model a. 

-0.94 (-2.22, 0.33) 0.147 

32a 
 
32b 

Effected 
by the 
earth-
quakes 

 a: No confounders in the model. 
 
b: M age, empowerment, caste, HH 
comp, female headed HH, M edu, F 
edu, children ˂7 yrs, daytime 
caregiver, C age. 

1.00 (-0.19, 2.20) 
 
0.97 (-0.16, 2.10) 

0.100 
 
0.090 

33a 
 
33b 
 
 
33c 

Hus-
band’s 
education
(number 
of years) 

 a: Caste, M age, M edu. 
 
b: female headed HH, earthquake and 
C age added to model a. 
 
c1: HFI, SES, HH comp, children ˂7 yrs, 
daytime caregiver, M alcohol use, 
empowerment and C illness added to 
model b. 
 
c2: HFI excluded from model c1 
 
c3: HFI and C illness excluded from 
model c1. 

-0.35 (-0.52, -0.19) 
 
-0.35 (-0.51, -0.19) 
 
 
-0.15 (-0.30, -0.01) 
 
 
 
 
-0.27 (-0.43, -0.11) 
 
-0.32 (-0.49, -0.15) 

˂0.001 
 

˂0.001 
 
 
0.038 
 
 
 
 
0.001 
 

˂0.001 

34a 
 
34b 

Respond-
ent’s 
education 
(number 
of years) 

 a: Caste, M age, F edu. 
 
b: female headed HH, HH comp, 
earthquake and C age added to model 
a. 

0.04 (-0.14, 0.21) 
 
0.02 (-0.15, 0.19) 

0.674 
 
0.830 

35a 
 
35b 

Respond-
ent’s age 

 a: Caste, M edu, F edu. 
 
b: HFI, SES, HH comp, female headed 
HH, earthquake, daytime caregiver 
and C age added to model a. 

0.06 (-0.05, 0.17) 
 
0.01 (-0.09, 0.12) 

0.282 
 
0.791 

36a 
 
 
 
36b 

Respond-
ent’s 
alcohol 
use 
 

Low* 
Med. 
High 
 
Low* 
Med. 
High 

a: SES, caste, HFI, HH comp, female 
headed HH, M edu, F edu, 
empowerment, M age, earthquake. 
 
b: C age, children ˂7 yrs and daytime 
caregiver added to model a. 

 
-0.80 (-2.17, 0.57) 
0.35 (-1.40, 2.11) 
 
 
-0.89 (-2.29, 0.51) 
0.28 (-1.51, 2.06) 

 
0.250 
0.692 
 
 
0.211 
0.758 

37a 
 
 
 
37b 

Child’s 
daytime 
caregiver 

Mo* 
≥18 
˂18 
 
Mo* 
≥18 
˂18 

a: SES, caste, HFI, HH comp, female 
headed HH, M edu, F edu, C age. 
 
 
b: M age, M alcohol use, 
empowerment, children ˂7 yrs and 
earthquake added to model a. 

 
-0.37 (-1.57, 0.83) 
0.97 (-0.78, 2.73) 
 
 
-0.32 (-1.56, 0.93) 
0.73 (-1.15, 2.61) 

 
0.546 
0.276 
 
 
0.615 
0.443 

38a 
 
 
 

Children 
under 7 
yrs 

1* 
2 
3+ 
 

a: Caste, M edu, F edu, M age. 
 
 

 
-0.91 (-2.18, 0.36) 
0.97 (-1.61, 3.55) 
 

 
0.158 
0.459 
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38b 1* 
2 
3+ 

b: HFI, SES, HH comp, female headed 
HH, C age, daytime caregiver, M 
alcohol use, empowerment and 
earthquake added to model a. 

 
-0.78 (-1.88, 0.33) 
0.96 (-1.30, 3.23) 

 
0.166 
0.403 

39a 
 
 
 
 
39b 

Child’s 
Illness 
score 

 a: Caste, SES, HFI, HH comp, female 
headed HH, earthquake, M edu, F edu, 
M age, M alcohol use, daytime 
caregiver, children ˂7 yrs, C age. 
 
b: Empowerment, Min. DD, Min. MF, 
complementary feeding and excl. BF 
added to model a. 

1.06 (0.60, 1.53) 
 
 
 
 
0.96 (0.46, 1.46) 

˂0.001 
 

 

 

 

˂0.001 

*Reference value 

 


