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Abstract

This paper focuses on gender aspects upon children’s food security. Using data from the
1995/1996 Nepal Living Standards Survey, this study attempts to find evidence to
whether children are heavier for their age, taller for their age or heavier for their height
in families where mother’s intra-family status is relatively better. The relationship
between mother’s intra-family status and children’s food security was analyzed with a
linear model, where on the left hand side are children’ s anthropometric z-scores and on
the right hand side women'’s status indicators and other factors affecting children’s food
security. The test received significant positive evidence for the mother’s knowledge
upon birth controlling, mother’s age at childbirth and the inter-spousal education
difference. The boy preference shows in the results.
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1 Introduction

This paper examines the impact of women'’s intra-household status upon children’s food
security in Nepal. Food security, defined as the access at all times to safe, adequate and
nutritious food for a healthy and active life, is greatly contributing to children’s normal
growth, being the most distinctive feature of children’s wellbeing. Globally more than
300 million children are malnourished (UNICEF 2007). This means a higher risk to
catch fatal infections, get permanent damages to intellectua development and growth
(Onis et a. 2004). In Nepal children’s malnutrition is a severe problem. The prevalence
of stunting among under five-year-olds is the fifth worst in the world (51 per cent,
UNICEF/Nepa 2007). Child malnutrition is a sign of poor food security, disease and
improper care during illness (Sah 2005) and it is associated with children’s mortality,
which in Nepal is aarmingly high (UNICEF/Nepal 2007). In Nepal malnutrition is not
due to the lack of food production, but it is caused by the social problems and more
precisely by the low social status of women (Sah 2005).

Thus, this study attempts to find evidence from Nepalese household data to whether
woman’'s intrafamily status has an effect on children’s growth (Quisumbing and
Maluccio 2003; Guha-Khasnobis and Hazarika 2006). The main approach is to test
whether the collective model of household holds against the traditionally used unitary
model (Becker 1981). According to the collective models, the distribution of assetsin a
household is an outcome of Nash Bargaining between its members and the final shares
depend on the member specific bargaining powers. Women, who usualy have a
relatively lower status in developing countries, are considered to invest relatively more
on children’s wellbeing (Thomas et al. 2004), whereas men tend to invest relatively
more in so called adult goods (Duflo 2000). Most likely according to the traditional role
models, where the mother is the primary contact and caretaker of children, play arole
here. High relative investments in adult goods can be considered a sign of male
dominance.

Previous studies have discussed various, sometimes controversial measures from
household data to describe a woman's relative status, such as mobility, age related
variables, differences in human and physical capital and working. What comes to
female labour supply, many Nepalese women tend to abstain from labour force if
families are well-off enough (NLSS 1). Furthermore, the U-hypothesis of female labour
market participation suggests, that on low stages of economic development female
labour supply tends to decrease with extraincome. Only after reaching a certain stage of
economic development, labour supply in the society increases. Then working and labour
income can be considered a sign of a bargaining power (e.g. Goldin 1995). Thus, if the
mother has to work, she may be even considered to have less bargaining power.
Mothers empowered with education are more likely to perceive their children’s ilinesses
and seek healthcare (Pokhrel and Sauerborn 2004). What's more, an increase in a
woman’s marriage age may lead to a more than proportional change in her education
attainment (Field and Ambrus 2005). Thus, the indicators may be connected in a non-
linear fashion. On a comfortable wealth level, improvementsin e.g. female income have
no longer visible effects on children’s nutritional status. Earlier studies have noted that
some endogeneity has to be tolerated in household models (e.g. in Quisumbing and
Maluccio 2003). For instance the budget shares on adult goods are often considered to
provide useful information about women's decisive power, but the shares themselves
may be subject to preliminary bargaining. Yet, in NLSS 1 the correlation between the
key status variables and adult good expenditure shares was moderate. The dependent
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variable, food security, is measured with nutritional z-scores for weight and height
relative to age and sex, since they convey information of the accumulation of nutrition
over time.

The evidence from NLSS 1 supports the collective model as a description of household
behaviour, especially upon the implications of the education difference between
spouses, mother’s knowledge concerning birth controlling methods and mother’s age at
child birth. The analysis finds evidence that mother’s marriage age influences the
education difference between spouses. Previous studies from NLSS 1 have shown that
in Nepa mothers start controlling their fertility only after delivering a boy (Pokhrel and
Sauerborn 2004). Mothers indeed seem to make decisions in favour of males, since
male height and weight is affected positively upon birth controlling knowledge.
However mother’'s age related bargaining power measures seem to improve femae
children’sfood security.

In Nepal the socio-economic conditions may have a smaller impact on the status
indicators than the group norms, since according to Thapa (1989) the ethnic factor in
Nepal has a significant effect on e.g. the timing of the family formation and labour
supply. In NLSS 1 a small or positive age difference in favour of the wife does not
necessarily imply a higher bargaining power, as it may be a mere norm. For instance
among the Tharu, wives are practically always older than their husbands, because an
older wife is seen as a more efficient contributor to the household chores.

The rest of this paper is divided into six further sections. The following section 2 goes
through conceptual linkages between women'’s status and children’s food security. The
third section discusses the Nepal ese context. The fourth describes the data, variables and
methods. The fifth analyses the results. The sixth discusses the further research and the
final section concludes the paper.

2 Conceptual linkages between women’s status and children’s nutritional status

According to Smith et al. (2003) mother’s status affects child nutrition through three
main pathways. food security, caring practices and household heath environment.
Mother’s status has an impact on her own personal wellbeing and her capabilities to
care for others. In Nepal the woman has the major role in taking care of the family
nourishment, hygiene and security. An excess burden of physical labour and maternal
malnutrition affect foetal growth, breast milk quality and adequacy as well as mother’s
capacity to protect and care for children (Mahajan et a. 2005). Mother’sill physical and
mental health (e.g. depression) is transmitted to children through increased infection
risk and foetal growth retardation, which is again associated with significant retardation
on child’s physical and mental development (Carter et al. 2001), perinatal and childhood
morbidity (Mahagjan et a. 2005). Women are seen as more empathetic and altruistic,
possibly due to their traditional role models and close contact with children. Moreover,
it iswell known that mothers use more of their own income to buy food and medicines
for their children’ s needs than men (Smith 2002). Moreover Nepal ese women’ s income-
earning abilities and productivity are inferior to those of men. Too early childbearing,
due to family pressures, often causes pregnancy and birth complications (Smith 2002).
Younger mothers will most likely have relatively lower cognitive abilities to care for
children, as the early childbearing often is a reason for not enrolling to school. Research
from several countries (e.g. Sandiford et al. 1995), states that literate mothers have
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better nourished children and lower risks of mortality than illiterate mothers,
irrespective of wealth. Nutrition knowledge, caring practices, hygiene and health
knowledge, as well as the susceptibility to seek health care for children affect growth.
Women with a higher status are more likely to use modern facilities and take the
initiative in seeking care for themselves and their children (Caldwell 1996).

3 Background

Nepa is a landlocked country situated in Southern Asia between India and China
(Tibet). It comprises of three main ecological regions: hills, terail and mountains. The
regions differ significantly in terms of population (Table Al), land, access to food and
food grain production, the extent of malnourishment and undernourishment. Nepal is
one of the poorest and least urbanized countries in the world (UNICEF 1992). Half of
the population isilliterate and the country ranks the second lowest in South Central Asia
in the human development index (144/174, UNDP 2006). Per capita income is the
lowest in South Asia. Most of the inhabitants live on agriculture on the hills and on the
tera (Chhetry 2001). At the national level Nepal has been food secure except for the
drought years at the end of 1970s. The access to remote areas is highly limited due to
the underdeveloped infrastructure and ecological variation. Consequently the hunger
remains prevalent in endemic pockets, as food is not evenly distributed? (Pyakuryal et
al. 2005). The rapid decline of forests, which often is an independent source of
subsistence against shortages for women and children, the environmental aspects like
heavy monsoon rains and the civil war have taken their toll on the livelihoods of the
poor. The civil war has claimed 20,000 lives and has brought about destruction to
infrastructure and medical facilities (Singh 2004). The ten year insurgency ended in
November 2006 and the Maoist party is now involved in the interim government, which
pursues a permanent peace and democracy to the still very disordered country (Embassy
of Finland 2007).

Agriculture is becoming increasingly feminized as more men enter the non-farming
sectors (ADB 1999). In addition, the sources of income for farmers have changed. The
household- and the farming incomes have decreased five per cent, since agricultural
productivity has stagnated from the mid-1980s onwards. On the other hand contribution
to non-farm sources has come up from 11 per cent to 14.5 per cent (ADB 1999). This
most likely implies that women’s income relative to men is declining. Female
productivity is lower at least since female literacy is less than 35 per cent and girls drop
out of school earlier than boys.

Population groups, castes and languages are numerous3 (Table A1), which results in
great variability in gender equality. The different ethnic groups have their specific
beliefs, institutions and languages. For instance some groups have a positive age
difference like the Tharu and some have a very negative difference like the Muslims.

1 Plains, a grain producing belt stretching from east to west in the South near the border of India. In
literature terai is also called tarai.

2 Recent estimates of IPFRI of the per capita food deficit are 47 kg in the mountains and 32 kg in the
hills, even though per capita surplusis 45 kg countrywide.

3 Depending on the classification method there are records of 40-120 different ethnic groups.
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Many groups valour monogamy, but some may consider polygamy as normal like
Sherpas (Thapa 1989). Yet, some aspects are quite similar countrywide, such as the
importance of maternal schooling to children’s health. The caste system is unofficial,
but it is strongly controlling the society, which sets special characteristics into women's
life (e.g. within some groups widows are considered impure (Galvin 2005). The gender
development index rating for Nepal is poor (138/177, UNDP 2006). Women carry
heavy general workloads, high risks of pregnancy and child birth, worse genera health,
poor nutrition and education, all of which are causing exalted female mortality rates
(Kelomaa-Sulonen 1991). Traditionally husbands and older family members hold the
authority over decisions in financial, social and family-planning issues. Even if a
woman develops a substantial intra-family status, the community factors still limit her
autonomy (Niraula and Morgan 1996). Vice versa the individual level factors have a
greater influence in aless patriarchal context (Niraulaand Morgan 1995).

According to the Hindu4 traditions marriage is a necessity for a woman. Nepalese laws
support this as well (ADB 1999). Men’'s bargaining power increases with younger
brides (Field and Ambrus 2005). It is not unusual for a Nepalese woman to marry before
menarche or have no say in the selection of her future husband. About 40 per cent of 15
year-old girls are already married. Marriage age laws can often be ignored as these vital
events are seldom officially registered (Thapa 1989). The kin pressures ensure that the
first child is born by the age of 15 to 16. In Nepal women tend to start controlling their
fertility only after giving birth to a boy, which is reflecting a gender bias> (Leone et al.
2003). If there is no son who is entitled to a side of the bargain, male members can
acceptably ignore conjugal sharing. Sons continue the family name, can perform funeral
rituals and are expected to provide support in the old age (Leone et a. 2003). If the first
wife does not deliver a son, the husband may take another wife for financial and
religious motives (Leone et al. 2003). Thus for a woman a male progeny is nearly
always her most manipulative link.

Boys are prepared for productive work and decision making, while girls are brought up
to be housewives, mothers and service providers (Klawon and Tiefenthaler 2001). Girls
have a lack of access to information, knowledge and resources, as they spend their life
at home (Niraula and Morgan 1996). Open discussions between women about
menstruation, sex and pregnancy are not common and sexuality is closely guarded by
relatives (UNICEF 1992). Normally the female youth has no access to health or sex
education or health services to deal with their problems, which as well contributes to
infant mortality, being one of the highest in the Asian region (64.4/1000 births;
UNICEF 2006). Currently over haf of the under five year-olds are stunting
(UNICEF/NEPAL 2007). And for the survey sample the figure for 0-3 year olds is 76
per cent. Malnutrition is more common on the mountains than on the terai plains. On the
mountains the presence of ancient Tibetan gene pool and altitudinal variation may affect
stunting (Pawson 1976).

4 Nepal isthe only official Hindu state in the world.

5 Commonly used indicators are sex ratio at birth and sex specific immunization rate. According to
Martorell et a. (1984) there is anthropometric evidence of no gender disparities in the Nepalese Terai
in the growth retardation depending on the gender of the child. Secondly according to UNICEF report
in 2006, there is no gender disparity in the rate of vaccination against measles, breast feeding or the
extent of stunting due to malnutrition.



4 Data, variables and methodology

All empirical analyses were performed upon the Nepa Living Standards Survey 1
(NLSS 1). It was conducted by the World Bank and the Central Bureau of Statistics of
Nepal (CBS) during 1995-1996 as a part of the living standards measurement survey
series (LSMYS) of the World Bank.6 The sample size considers 3,388 households in 73
districts of the country.” The data is divided into four strata based on geographic and
ecological regions of the country: mountains, urban hills, rural hills and terai-plains.
The household questionnaire covers various levels, community, household and its
members to gain a full picture of topics such as employment, housing, access to
facilities, migration, food expenses, education, health, anthropometrics, marriage and
maternity history, wage employment, farming and livestock, non-farm enterprises,
credit and savings, remittances and transfers and adequacy of consumption. The sample
size for 0-3 year old children is 1,600 observations. They are official family members
and measured for height and weight. The number of familiesis 1,278, so in one family
there can be more than one child.

4.1 Methodsfor z-scores

Children’s anthropometric measurements provide useful information about health
outcomes for populations. In addition, these indicators, percentiles and z-scores for
weight/height conditional on sex and age, are widely used for measuring hunger, even
though they have been subject to controversy (DeRose et al. 1998). This study uses z-
scores for the linear regressions, because they are normally distributed. Weight
conditional on sex and age, typicaly varies in the short run and is said to be a good
indicator of current health status, whereas height given age and sex is said to be a stock
variable of longer run well-being (e.g. DeRose et al. 1998). When either measure is very
low, mortality risk rises dramatically (Chen et al. 1980). For neonate children very low
(less than 2.5 kg) birth weight indicates problems in birth, diseases, poor materna
health or nutrition. If the child is stunting (abnormal smallness, retardation at growth),
and lags severely behind normal growth curves still by the age of two, his/her adulthood
height and development will be affected irreversibly. Z-scores are a means for
answering how many standard deviations away the observation is from the mean. A
positive (negative) z-score indicates that the observation is greater (less) than the mean
(Table A2 summarizes the implications of z-score values).

The calculating method for z-scores follows the LMS model (Cole and Green 1992),
used in the WHO Child Growth Standards reference data. This reference data on weight
distributions was right-skewed, therefore it uses the LMS method, as it utilizes a Box-
Cox normal distribution and includes adjustment for kurtosis. Means and standard
deviations were computed from z-score values, because the z-score scale is supposed
to be linear. The expected mean z-score for the reference population is zero, and
the standard deviation value of the z-score is one. The Child Growth Standards
reference values for Box-Cox power L(t), median M(t) and coefficient for variation S(t)

6 The original dataset was used since the newer NLSS 2 (2003/2004) is lacking the anthropometrics
section.

7 Two districts were | eft out due to their scarce population.
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are from the WHO Technical Report of Methods and Development 2006. The method
used to calculate z-scores for an observation x of weight or height at age ¢ from NLSS 1
(WHO 2006) is:

Zina=[/M(O]""= x — M(f)
S@OLE)  StDev(r)

Z-scores — data problems and solutions

The anthropometrics section in NLSS 1 has some data problems. There are two different
variables for child's age: age in months and a birth day in Nepalese calendar. A closer
scrutiny showed that a few ‘age in months' records were not in line with the ages
calculated from the birth day information.8 The records calculated from the birth day
information that were not matching age in months figures were replaced by age values
in months. The naturally more plausible value was chosen when the monthly age was
biologicaly impossible. Other impossible values were removed. Furthermore, getting
reliable birth date information is a typical problem for data from developing countries
(and only 30 per cent of small children had birth certificates in NLSS 1). A few
observations on heights and weights have some clearly implausible value pairs as well.
This was solved by removing the clearly incorrect, biologically implausible values (e.g.
an eight month-old cannot be 110 centimetres tall). Height measuring position was
supposed to be standing after two years of age, since normally they already walk and
neonate infants may be complex to measure for height correctly asthey are still bent.

4.2 Women’sintra-family statusindicators

The previous research has discussed many indicators for women'’s status; quantifiable
and qualitative (social norms, laws and ingtitutions, Agarwal 1997). Some status
indicators are sequentially interlinked i.e. determinants of bargaining power, but also
need to be bargained for (Agarwal 1997). In addition the outcomes from one bargaining
process may affect positions in the next round as an iterative process. Parashar (2003)
has divided indicators in three groups; giving evidence of empowerment, being sources
to empowerment or being a setting for empowerment. The main indicators examined in
this paper are indirect.9 Bargaining itself may be implicit and sometimes in Nepal the
weaker side may end up in a more favourable outcome without open contestation. The
variables are discussed next.

Marriage age affects a woman's life in many ways it predefines the start of the
reproductive cycle,10 the use of contraceptives and education attainment rather well.

8 The ages were calculated by transforming the Nepal ese birthdays and interview dates into Julian dates
by subtracting 56 years, 8 months and 17 days. Then taking the date intervals in days and converted
those to monthly figures. Dates lacking the dd information were added the expectation value for the
dd of amonth (the average number of daysin a month divided by two: 30.33/2 = 15.67).

9 In this study there are no direct indicators such as owning assets, permission to exit the house and
prevalence domestic violence (Parashar 2003).

10 with the condition that preventives use is not common and the couple live under the same roof. In
Nepal the average female marriage age is 16.9 years (NLSS 1), hence some females marry before
menarche.



Delayed marriages are associated with more preventive health care (Field and Ambrus
2005). Often early marriage is a reason for not enrolling in secondary or tertiary school
(Field and Ambrus 2005). Other options for child mothers are as well limited. Studies
show, that adolescent brides have more domestic work and domination by their spouses.
Even unschooled women who marry later face fewer restrictions by husbands and in-
lawsl1l with respect to consumption and mobility (Field and Ambrus 2005). Married
adolescents have fewer social contacts and are less likely to discuss sexual issues with
their friends, but simultaneously they have higher levels of sexual risks and activity.
NLSS 1 shows that birth controlling knowledge is linked to later marriage through
education; schooled women tend to have more knowledge about contraceptives.
Y ounger bride maximizes husband’ s fertility and bargaining power, since they are more
easily moulded into the roles desired by the husband and his family. This can be seen in
rural Bangladesh in the increasing amounts of dowries with each additional year that the
marriage is postponed (Field and Ambrus 2005). In Nepal marriages are often arranged
by parents, therefore love is rarely the reason for the commitment (Thapa 1989).

Female autonomy tends to increase with the ability to control sexuality (Dyson and
Moore 1983). The demand for children, boy preference, and contraceptives use goes
hand in hand (Niraula and Morgan 1996). In rural societies children especially sons, are
seen as economic assets in labour intensive farming practices (UNICEF 1992). Women
who have many children, particularly males, are valued higher within the family in the
Nepalese, strongly patriarchal society. A large number of siblings in a poor household
has many implications to a child’s food security and development. In Nepal adult
literacy correlates strongly with the use of family planning methods (Kelomaa-Sulonen
1991). One could assume aso that the older the mother the more knowledge. However
in the sample of 0-3 year old children, older mothers do not seem to have a lot of
knowledge of contraceptives and the use is not common.12 However this may be
explained with the fact that if they had had the knowledge they would possibly not all
be in the sample. For this paper, the mother’ s awareness about birth controlling methods
isused as a proxy for the ability to control her fertility.

The intra-household balance of power tends to improve with similar schooling
attainments (Quisumbing and Hallman 2006). A small education difference ensures
more equal capabilitiesin life and equal knowledge over various matters, which renders
the initial bargaining positions more equal. In this paper the inter-spousal education
ratio is expressed by mother’'s years relative father’s years, where BA (or bachelor)
stands for 15 years of completed studies, MA (or master) for 17 years and a PhD for 21
years of completed studies.

As noted earlier an early marriage is associated with a lower schooling attainment. This
paper attempts to find whether marriage age has synergies with the education gap in
Nepal. Thisistested with a multiplicative variable:

Multiplic = 1/mother’s marriage age * (Educdif), where (D)
Educdif = father’s education — mother’s education

11 |n Nepal the bride usually joins the groom’s household (Niraula and Morgan 1996).

12 14 per cent of respondents or respondent’ s spouses use contraceptives. 38 per cent were not aware of
birth controlling methods.



The larger the Multiplic is the less power a woman has. If the variable gets statistically
significant values for z-scores, it suggests that by increasing marriage age the impact of
the education gap will decrease. The ratio of education attainments is correlated with
mother’s absolute years of schooling. Therefore two separate tests were done; the first
with al the variables and the second without mother’ s years of schooling.

Countries with a small per cent age difference are for most part characterized with a
relatively high status of women, measured with indicators such as education and age
differences (Casterline et a. 1986). The age gap between spouses influences many
variables such as fertility, marital stability, marital satisfaction, family size preferences
and contraceptives use (Casterline et al. 1986). A large age difference may cause an
inferior bargaining position for the wife, as an older husband may easily mould the
younger wife to a preferred role. Yet, in the Nepalese society the age difference does
not seem striking (Casterline et al. 1986). In Nepa regional, religious as well as
ethnicity related differences seem to play an important role, so the average differences
do not tell the whole story. Large age difference is strongly related to the low caste
groups such as Tharu (positive gap) and Muslims (negative gap) (NLSS 1). Tharu
women'’s status is not clearly better than the status of Muslims even though the age gap
is reversed for the Tharu. Consequently it most likely is not a reliable indicator of intra-
family status.

Employment as a proxy for female autonomy is problematic, though the accruing
income from working is found to be related to women’s bargaining power in severa
studies (e.g. Haddad et al. 1997). Usually women’'s bargaining power affects |abour
allocation decisions within households, but working has different implications of
women'’s power depending on the stage of economic development. Female labour force
participation has a tendency to decline in the early stages of development and then
increase. This is referred as the U-hypothesis of female labour market participation in
the course of economic development (e.g. Goldin 1995). Nepal is allocated in the
beginning of the U-curve (Goldin 1995). The female labour market participation rate
was roughly 58 per cent in 1995 (ILO 2007) and women working outside the home are
normally poorly educated and belong to the lowest castes (NLSS 1). Hence maternal
working may even indicate a low intra-family position. Also according to Momsen
(1991), employment in the agricultural or informal sector does not necessarily raise a
woman’s status. Moreover, working is not always an attractive option; in Nepal
women’s employment conditions have worsened and gender based discrimination has
increased (Khan 1997).

Remittances are a form of unearned income, suggesting independence of labour supply
decisions. According to Thomas (1990), unearned income in mother’s hands has a
bigger effect on the health of the family than under the control of the father and for
child survival chances the effect is amost twenty times bigger. However, in NLSS 1
remittances to women are rare and nothing implies that the woman has the control over
the money.

Variables such as the distance to the nearest health post and distance to a local shop
were examined to see the effects of women’s mobility. The further away the family
lives from the village centre (measured by the distance to a shop), the lower the mobility
and access to information and social contacts over the marketplace. The freedom of
movement can though be limited by social norms as well.



4.3 Esimation strategy

Three regression equations were formed in order to measure how the status variables
affect the three measures of malnutrition:13

waz (weight-for-height z-score) = a; Agebirth + a, Birthco + a; Agemar + a, Educdif +
as Distloc + as Multplic + o; Remitinc + X + e; 2

haz (height-for-age z-score) = y; Agebirth + y ; Birthco + y; Agemar + y ;, Educdif +
y s Distloc + vy ¢ Multiplic + y ; Remitinc + X + e, 3

whz (weight-for-age z-score) = 0; Agebirth + 0, Birthco + 6; Agemar + J,Educdif +
osDistloc + 6 Multiplic + d;Remitinc + ;X + e; (@]

Agebirth is the mother’s childbearing age. Birthco is a dummy variable of the mother’s
awareness of birth controlling methods (0 = no, 1 = yes). Agemar is the mother’s age at
marriage. Educdif is the mother’s education divided by father’s education. Distloc isthe
distance to the nearest shop in hours. Multiplic is the equation (1). Remitinc is the
remittances received by the mother in 1,000 rupees. X’ is a vector of other correlates of
children’s anthropometric nutritional status. The error terms are e, e; and es. The total
and the male and the femal e samples were examined with these equations. The expected
effects of the status variables and selected controls are presented in Table A3. The sign
in the last column means the sign of the expected regression coefficient.

4.4 Other variables

Other essential variables affecting food security can be classified to following levels:
mother, child, household, ethnicity and region. Mother’'s characteristics such as
education attainment are usually linked to poor childcare knowledge (Block 2007). It as
well correlates with fertility, health and hygiene education. Mother’ s absolute education
may as well affect her bargaining power. The child level variables show e.g. if older
children are less food secure. Past or chronic illnesses e.g. recently experienced
diarrhoea normally affects weight considerably. The model has three breastfeeding
variables classified by age: 0-6 months and not breastfed, 13-24 months and not
breastfed, over 25 months and exclusively breastfed. Exclusive breastfeeding has a
positive physiological effect on child health until the age of six months. Normally after
two years normal growth requires solid foods. Household variables include wealth,
amenities, hygiene, and family characteristics. Safe water and a toilet both remain very
scarce in Nepa and these tend to have a positive impact on child health. Birth order
may affect the way child the is treated in the household. However, it has a strong
correlation with the family size, thus only the latter is used in the model. The social
group tends to have different implications to child health and gender, which are
examined with ethnic dummy variables. Health hazards and the way of living vary
considerably according to the climatic zone (Kelomaa-Sulonen 1991). For example the
monsoon increases considerably the incidence of children’s infectious diseases
(Kelomaa-Sulonen 1991).

13 The SAS Enterprise Guide 3.0 was used for all computations.
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4.5 Expenditureshares

According to Duflo (2000) in male dominant families budget shares on adult goods tend
to increase more when extra-income is in the hands of men. Ceteris paribus an increase
in the expenditure shares on goods exclusively for adults, is supposed to decrease the
relative expenditures on children's goods (Guha-Khasnobis and Hazarika 2006).
Expenditure shares are subject to intra-household bargaining. Thus improvements in
women'’s status suggest a decrease in male-preferred goods. Adult goods consumption
in Nepal isfar more common among males (Dhital et al. 2001). In addition an extensive
use of adult goods is related to an increased intra-family violence and suppression of the
weakest family members. Adult goods expenditure share as a determinant of woman’'s
bargaining power is a complex measure. A low expenditure share on adult goods does
not suggest that a woman has a higher status, since adult goods' purchasing decisions
may be determined by the social group, since among Brahmins alcohol use has not
traditionally been acceptable, but among Tamangs it may even be a necessity in some
occasions. However adult goods were tested with correlation- and tobit analysis to see
the possible effects of the model variables and especially the key status variables (to see
the possible endogeneity). Adult goods include wine, gin, whiskey, beer, jandh
(homemade beer), other alcoholic drinks, cigarettes, tobacco, jarda, khaini and betel nut.

The ssimplest way to explore mother’s status implications on household investments on
children’s wellbeing, would naturally be analyzing the household expenditure shares
upon small children’s goods. However these goods, namely baby milk and milk powder,
were purchased or received in-kind only in 28 cases, most of which were correlated
with the Muslims.

5 Empirical findings
5.1 Descriptive statistics

Table A4 presents descriptive dstatistics for the sample. Z-scores are normally
distributed.14 Means and standard deviations show that Nepalese children are
malnourished; too short and too light for their age. The mean weight-for-age score
-2.35 shows that the children are severely underweight, height-for-age z-score (haz)
-2.04 shows severe stunting (a sign of chronic malnutrition), and weight-for-height
(whz) -1.11 signifies moderate wasting. Body mass index is 15.6 for over 2 year-olds.
78 per cent are given just breast milk. 52 per cent are male. 76 per cent of the children
were immunized, of which females represent dlightly less. 35 per cent of the children
had been ill in the past according to the mother. However boys were reported ill more
often than girls (38 per cent are males and 32 per cent females). It would be unlikely
that females fall sick less frequently. Pokhrel and Sauerborn (2004) state that gender
biases in Nepal are in fact visible in the perception of illnesses and that household
surveys do not capture childhood morbidity well, as clearly sick children are not
reported ill. 1 per cent of the children suffer from chronic diseases. Birth order for the
children in the sample is on average 6.44.

14 The z-scores for haz and whz were normally distributed according to Kolmogorov-Smirnov sigmas.
See Graph AL
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5.1.1 Parents

Fathers are on average 32 years and mothers 27 years old. 60 per cent of fathers are
literate and have completed on average almost four classes of school, whereas only 20
per cent of mothers are literate and their level of schooling is 1.3 years, hence on
average the gap between parentsis 2.6 years. Mothers marrying age is on average 16.8
years and 99 per cent of them are married. 56 per cent of the mothers were aware of
birth controlling methods. Mothers mean childbearing age in the sample of 0-3 year-
olds is 25.7 years, whereas for the first-borns it is 19.6 years. 26 per cent of mothers
have been ill during the past month and 6 per cent suffer from chronic illnesses. The
average amount of remittances received during the past 12 months, was 4,466 rupees of
which 309.55 (7 per cent) accrued to mothers (amounts received in kind and in cash).
Nine per cent works outside for a wage and 22 per cent of the mothers had received
remittances. Every third remittance is coming from the husband, thus these remittances
cannot be clearly considered to increase women'’ sintra-family status relative to the man.

5.1.2 Household

Value of food consumed in a household (sum of total expenditures; produced and
received in kind) is on average 3,363.90 rupees per month. The share of adult goods is
on average 10 per cent of expenditures. The share of baby milk/-powder (consumed in 2
per cent of the households) of purchases represents 0.2 per cent. House sale value is on
average around 124,103 rupees.15 The value of the livestock is on average 27,047
rupees and 82 per cent owns land. 11 per cent have water piped to the house, 84.5 per
cent have no electricity, 87 per cent have no sanitation, 76 per cent have no toilet and 97
per cent have no garbage disposal. The distance to a health post is on average 1.35
hours, to a local shop 41 minutes and to a paved road it is over 11 hours. 11 per cent
have migrated and 33 per cent of the households are multigenerational. 87 per cent of
household heads are Hindus. Magjority, 19 per cent are Chhetry. 41 per cent live on the
Terai plains, 35 per cent on the rural hills, 14 on the mountains and 10 per cent on the
urban hills.

5.2 OLSresaults

OLS estimates for the weight-age, height-age and weight-height models are presented in
Tables A10, A11 and A12. The Tables include the total, male and female samples. T-
values are next to the estimates and *, **, *** represent the p-values on 1 per cent, 5 per
cent and 10 per cent significance levels. The statistically significant results are
discussed next.

5.2.1 Status indicators

The multiplicative variable has significant positive signs for the weight-age and height-
age z-scores. This suggests that a rise in the marriage age has an impact of decreasing
the inter-spousal education gap. Moreover, later marriage age, which accordingly
improves mother’s status in terms of a smaller education gap, has as well positive
significant sign for the female children’s weight-age indicator. This suggests that an

15 |n current Euro exchange rate this represents 1,477 euros.
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increase in the marriage age has a positive impact on female children’s food security.
The mothers who had married after the age of 20 (Table A5), have children that on
average are in a dightly better condition. Relatively these mothers tend to have fewer
children currently, more female children, more education, smaller education difference
and age difference. Marriage ages on the terai-plain are lower and some ethnic groups
marry relatively later than others (i.e. Newar and Limbu). Thisis in line with Yabiku
(2003), who states that community variables have an impact on the marriage ages in the
Chitwan district on the terai-plain. Mother’s childbearing age has very significant
positive signs upon the weight-age indicators and in particular upon female weight-age
and height-age z-scores, suggesting that a higher childbearing age has positive impacts
on children’s food security.

Mother’s awareness of birth controlling methods and the consequently increased ability
to control her fertility has a positive impact on children’s food security; the weight-age
and height-age indicators have positive signs. These are mostly coming from the
estimates upon the male sample, suggesting the prevalence of a gender bias. As stated
earlier, in Nepal women tend to control their fertility only after giving birth to a boy, as
it brings a better bargaining position within the household. Therefore when aready
there is a boy, as is in the male sample, these mothers may start searching methods for
controlling fertility and concentrating on the wellbeing of the male offspring. Pearson
correlation coefficients for birth controlling knowledge and analysis variables (Table
A6) show that the ethnic groups; Chhetrys, Muslims and Limbus are related to a scarce
birth controlling knowledge, whereas Newars and Brahmins are related to better
knowledge. Birth controlling knowledge is positively correlated with the urban hills,
educated mothers and expenditures. Consequently the periphery areas such as the
mountains and places far away from the local shop or health post are negatively
correlated with the knowledge.

Education difference ratio (mother’ s/father’s education) has positive signs as
hypothesized, but neither of them is significant in model 1, because of correlations with
other schooling related variables. Hence, in model 2, without mother’s education level,
the schooling difference shows significant positive signs for weight-age and weight-
height z-scores. For male weight-height indicator the sign is positive, suggesting that the
mal e offspring benefits more from a decreased education difference. Mother’s schooling
level has statistically significant estimates in line with the hypothesis, suggesting that
maternal education improves child health. The male sample estimates show that
mother’s schooling affects male height age indicator positively. Females are not as
much affected by mother’ s education.

In Nepal the mean age difference is not internationally striking (Casterline 1986),
possibly due to the vastly differing social customs among the groups. The signs are in
line with the hypothesis, but statistically insignificant. In Nepal the husband is on
average four years older than his wife. However, the age gap has positive correlation
coefficients with the Tharu-tribe, suggesting that they have the highest age gaps and
even in favour of the wife (the wife is on average over 3 years older than the husband).
The correlation Table A7 shows the important Pearson correlations for the age gap.
Families with a considerable age gap tend to be large and multigenerational, as Tharu
households indeed are (even up to 50 people living in so caled long houses, Guneratne
1998).
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OLS estimates show that if the mother works for wage, children are more malnourished.
The signs are especially negative for the weight-age scores. The male weight-age and
height-age indicators are affected more negatively when the mother is working.
Working is thus more likely to indicate low intra-family status. Moreover, the families
where mother works for wage are correlated with poverty (they have low levels of
livestock only 6 per cent, no sanitation and no toilets), low caste (e.g. Sarki)16 and low
maternal education. However, they are correlated with more birth control awareness and
thus aso their family size tends to be smaller (see correlations in Table A8). Muslims
who are of low ranking in the caste strata are correlated with low levels of working, but
still women'’s position among them measured with other indicators is low. Thus, the
aforementioned assertion cannot be reversed to imply that not working for wage would
reflect a better status for the mother. Estimate signs upon the remittances to mothers,17
income independent of labour decisions, are positive — in line with the hypothesis, but
they are statistically insignificant.

Mother's physica health affects child heath. Her recent illnesses have a negative
impact on the weight- and height-age z-scores. Mother’s chronic illnesses affect male
weight-age and height-age indicators negatively.

Children’s age categories show negative and significant estimates for weight- and
height-age z-scores. Testing the model with child’s age in months showed that the older
the child the more malnourished he/she is. There may though be a dlight bias, since
children who are more recently born are easier to estimate for age. The age category of
13 to 24 months had the most significant negative signs for their estimates, suggesting
that children between one to two years are most malnourished. Male children have a
significant negative estimate upon their height for age, suggesting that they are more
stunting than girls (Graph A2). Standard deviation of height-age z-scores for boys
sampleisaswell larger than for girls and the mean is more negative.

Children who suffer from chronic illnesses tend to grow sluggishly, according to the
negative signs upon weight- and height-age indicators. Moreover, the chronicaly ill
females have negative signs for all food security indicators. Male food security does not
seem to be affected as significantly. This suggests that chronic illnesses retard in
particular female growth. Recent illnesses (e.g. diarrhoea) affect very negatively
children’s weight-height ratio. This is intuitive as recent illnesses cut down the short
term weight, but their impact cannot yet be seen in the longer term malnutrition
indicators. The higher incidence of recent illnesses is strongly correlated with having no
toilet (Table A12), which is intuitive, since better hygiene protects from diseases. If the
child is over two years old and still exclusively breastfed, all z-scores show very
negative signs. This was expected, since normal growth after two years requires other
foods as well. Breastfeeding variables show, that if a child of 0-6 months is given other
milk daily as well, he/she is more food secure; estimates for weight for age have
significant positive signs. This is evident as maternal feeding practices and nutrition

16 The Sarki are so called untouchables. Part of them belongs to the working bhul caste ‘ the shoemakers
who are inferior to many other castes (even inferior to other Dalits Kami and Damai) as they eat
buffaloes and cows.

17 Only 41 mothers had received remittances in the sample, paid by husbands and other relatives.
Remittances were related to young mothers, nuclear families and the ethnic group of Chhetry.

13



knowledge are found to be important to child micronutrient status in previous studies
(e.g. Christaensen and Alderman 2004).

Natural logarithm of family size has statistically very significant negative signs for
weight related z-scores, suggesting that a large family size has strong negative impacts
on the short term food security. Female weight indicators are more negatively affected
by a high number of siblings, which is implying gender bias. However if the family is
extended estimates suggest that children are doing better, especially males are heavier
for their height,18 which shows that having relatives benefits the males in particular.
Having relatives under the same roof ensures support in childcare and better access to
knowledge. According to Momsen (1991) in Nepal household tasks are normally shared
between women in extended families. The contact to the natal kin provides access to
socia resources such as information, economic assistance as well as political support
(Niraulaand Morgan 1996). If the family is ranked poor (dummy variable), children are
less food secure. Especialy males have more negative signs for weight- and height-age
indicators. Nonetheless the household value has a positive impact on the female weight
for age. Children in families with more cattle are more food secure, as the natural
logarithm of livestock has a positive significant estimate upon weight for age.
Intuitively children in families that have water piped to the house are taller for their age,
according to the height-age estimates. Having no toilet clearly affects children’s
susceptibility to catch infectious diseases, since weight-age and weight-height signs are
significantly negative.

According to Kelomaa-Sulonen (1991) in Nepa the hedth sector has clear
shortcomings. Thus a short distance to a health post does not necessarily improve child
growth. The estimates are suggesting that the further away the health post is the heavier
children are. A better indicator for this setting would most likely be the distance to a
traditional healer. On the urban hills children’s weight-age indicators have positive
signs, whereas on the terai-plains children’s weight for height has significantly negative
signs. This is suggesting that on the southern areas children tend to be relatively
underweight. If the family has migrated children are doing worse; signs are significantly
negative upon weight for height. Ethnicity shows sex preference and clear differences
for children’s food security. Tamang, Magar (femaes) and Ra (females) are not as
underweight (the signs upon weight for age are significant and positive). Surprisingly
two of the higher castes, Brahmin and Chhetry have negative signs for estimates upon
male weight for height, suggesting that males are more underweight than in the sample
on average. Among Limbu the relative importance of a male progeny for a woman's
status is fundamental (e.g. Leone et a. 2003; Acharya 2004). This shows in the
statistically positive signs for boys height for age estimates and significant negative
signs for girls height for age estimates among the Limbu. Yadav/Ahir children have
negative significant estimates for the total population height-age indicator and female
weight-age indicator, as among them the sex preference is very influential (Leone et al.
2003).

18 The model was tested for the effects of birth order; in the test family size was replaced with birth
order variable. Results show that for the total sample birth order has no effects, because birth order
affects male weight and height age indicators positively, but equivalent indicators for females
negatively. The p-values are around 0.16 so statistically levels are not significant enough. This
suggests gender bias, youngest females are neglected, but youngest males favoured.
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5.2.2  Adult goods expenditure shares

The OLS results show that an increase in adult goods expenditures has a negative
impact on male height for age (Table A10). This suggests that adult goods use has a
negative effect on stunting. On the contrary children’s weight for height and weight for
age indicators are correlated positively with adult goods. The weight for height indicator
has a positive sign in the OLS analysis (Table A12), suggesting that even though
children may be stunted (negative sign upon height for age) they are not underweight
for their height in families where adult goods share of the budget is high. Table A9
presents correlation coefficients for variables that correlate the most with adult goods’
expenditure shares. It shows that a high expenditure share of adult goods is correlated
with a higher incidence of mothers' and children’s recent illnesses. This may suggest
that an excess investment in adult goods, probably at the expense of women’'s and
children’s essential goods, has a negative impact on these illnesses. Or it may be
because in Nepal females often use alcohol as a medicine or a painkiller (Dhital et al.
2001). It shows that households on the hills tend to invest relatively more from their
budget on adult goods. Especially Tamangs have considerably high correlations.
According to Dhital et al. (2001) among Tamangs acohol is an essential, often
compulsory substance in many cultural and ritual ceremonies. Among them it is served
to all; even to women during maternal period and children. Alcohol use among
Nepalese women tends to rise with age (Dhital et al. 2001). The correlation anaysis
shows that mother’s marriage age is positively correlated with adult goods, suggesting
that in families where marriage takes place later, and more adult goods substances are
used, since these women are relatively older. According to Dhital et a. (2001) alcohol
use can be determined by three factors. availability, accessibility and the extent
mobility. Hence poor families with low expenditures do not buy adult goods (Table
A9). The tobit-model and correlation analysis did not result in any significant evidence
concerning the key status variables, suggesting that endogeneity between adult goods
expenditure shares and status variables in the model is low.

6 Further interest

The Nepalese civil war started slightly after the collection of the NLSS 1 data. It has
affected many people's lives, especially low caste women and children (Bishwakarma
2004). How has the civil war and the absence of males from the household changed
women’s autonomy and children’s food security in Nepal? Which status indicators are
affected the most by the war? The NLSS 2 panel data would enable a look at how the
mothers and children from NLSS 1 have gotten through the civil war years.

7 Conclusion

Nepal is one of the poorest countries in the world with a remarkably rich ethnical
identity, which results in a wide variability in women'’s status. The average status of a
Nepalese woman is low in the society and she is traditionally considered inferior to her
husband. This most likely affects children’s growth and food security, as the mother and
the child are tightly interlinked, especialy when the child is very young. This study
found evidence for the relation between women’s status and children’s food security. In
Nepal arise in mother’s marriage age has an effect of decreasing the inter-spousal age
difference. Mother’s childbearing age, which is linked to her marriage age, has positive
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significant estimates in the model, suggesting that an increase in the childbearing age
leads to an increase in the intra-family status and children’s food security. A decreasein
the education difference has an impact of improving children’s food security in terms of
increased weight for age and weight for height. Estimates suggest as well that mother’s
knowledge about fertility controlling methods influences children’ s weight-age z-scores
positively and male food security in particular. Decrease in the family size tends to
affect positively child health as well as living in an extended family. Hygiene tends to
affect child health positively. If the child is exclusively breastfed after the age of two,
the children tend to be lighter and shorter for their age. This suggests that feeding
practices and nutritional education affects child health in Nepal. Wealth improves
children’s food security. Low caste children are more likely to be underweight and
stunting. On the terai-plains children seem to be relatively lighter for their height. In
Nepa maternal working seems to be related to a low female status and children’s low
food security. Working is more common among the poor and the lowest caste ethnic
groups. An increase in the adult goods expenditure shares has a negative impact on the
male height for age. Age differences are related to a few ethnic groups; in the average
the age gap in Nepal is not striking. Some ethnic groups face enormous discrimination
and there women often suffer it double.
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Appendix

Table A1: Ethnicity distribution of the sample

Magar. 6 % Tharu. 9 %

Newar. 6 %

Brahmin. 14 % Tamang. 4 %

Kam. 5%

Chhetry. 19 % " Ra. 2%

\Gurung. 3%
Damai. 2 %
Limbu. 2 %
Sarki. 2 %

Other. 16 %

Yadav/Ahir. 3%

Musim. 7 %

Table A2: Z-score values for mild, moderate and severe malnutrition (Lethen 1996)

Malnutrition indicator Z<-1.0 Z<-2.0 Z<-3.0
Height-age z-score Mild stunting Moderate stunting Severe stunting
Weight-age z-score Mild underweight ~ Moderate underweight Severe underweight
Weight-height-age z-score Mild wasting Moderate wasting Severe wasting

Table A3: Expected effects of independent variables

Variable

Expected effects

Multiplicative variable

Mother’'s marriage age

Birth control knowledge

Mothers schooling years

Education difference

Mother’s childbearing age

Share of adult goods in total budget
Family size

Remittances to the mother

Distance to nearest shop

+

+
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Table A4: Sample means

Variable Mean Std Dev Min Max N

Weight for age -2.35 1.60 -11.25 5.93 1599
Height for age -2.04 1.64 -13.63 6.14 1592
Weight for height -1.11 1.64 -16.32 4.07 1501
BMI for over 2 year-olds 15.62 1.79 10.92 32.25 665
Child is only breastfed (dummy = 1, if yes) 0.78 0.41 0.00 1.00 1600
Child has a birth certificate (1 yes 2 no) 1.68 0.47 1.00 2.00 1600
Child's age in months 20.79 11.99 0.07 48.49 1600
Child is male (dummy = 1, if yes) 0.52 0.50 0.00 1.00 1600
Child is immunized (dummy = 1, if yes) 0.76 0.43 0.00 1.00 1596
Child has a chronic illness (dummy = 1, if yes) 0.01 0.09 0.00 1.00 1600
Child was ill recently (dummy = 1, if yes) 0.35 0.48 0.00 1.00 1600
Child was/is breastfed (dummy = 1, if yes) 0.94 0.23 0.00 1.00 1600
Birth order of the child 6.44 2.87 2.00 22.00 1600
Height 74.48 10.60 32.00 100.90 1593
Weight 8.81 3.24 1.60 90.60 1599
Baby milk share of expenditures 0.00 0.02 0.00 0.40 1600
Share of adult goods of total foods 0.03 0.06 0.00 0.72 1599
Mother's age at marriage 16.87 3.60 0.00 33.00 1579
Mother knows birthcontrol (dummy = 1, if yes) 0.56 0.50 0.00 1.00 1592
Mother works for wage (dummy = 1, if yes) 0.09 0.28 0.00 1.00 1600
Education differential in years -2.59 3.55 -15.00 10.00 1346
Distance to local shop 0.68 2.46 0.00 48.00 1581
Mother's age/father's age 0.87 0.11 0.37 1.33 1432
Remittances to mothers in 1,000 Rs 0.22 2.39 0.00 50.00 1600
Mother's age 27.40 6.46 15.00 51.00 1589
Mother's age at delivery 25.67 6.41 12.61 48.81 1589
Mother's age at delivery of first born child 19.59 3.76 6.00 56.00 1578
Mother was ill recently (dummy = 1, if yes) 0.26 0.44 0.00 1.00 1587
Mother has chronic illness (dummy = 1, if yes) 0.06 0.23 0.00 1.00 1587
Mother is literate (dummy = 1, if yes) 0.20 0.40 0.00 1.00 1430
Mother's highest level of schooling 1.31 3.07 0.00 15.00 1424
Mother is married (dummy = 1, if yes) 0.99 0.10 0.00 1.00 1589
Father's age 31.85 8.24 16.00 75.00 1432
Father literate (dummy = 1, if yes) 0.60 0.49 0.00 1.00 1380
Father's schooling level 3.87 4.38 0.00 21.00 1351
HH animals value in Rs 27047 33568 0.00 426000 1600
Natural logarithm of house value 9.63 3.02 0.00 15.83 1600
HH owns land (dummy = 1, if yes) 0.82 0.38 0.00 1.00 1600
HH is poor (dummy = 1, if yes) 0.47 0.50 0.00 1.00 1600
Log of food consumed total 7.90 0.69 5.70 10.65 1384
HH is multigenerational (dummy = 1, if yes) 0.33 0.47 0.00 1.00 1600
HH is Hindu (dummy = 1, if yes) 0.87 0.34 0.00 1.00 1546
Natural logarithm of electricity value 7.08 1.04 3.91 9.80 249
Water is piped to house (dummy = 1, if yes) 0.11 0.32 0.00 1.00 1600
No sanitation (dummy = 1, if yes) 0.87 0.34 0.00 1.00 1600
No garbage disposal (dummy = 1, if yes) 0.97 0.18 0.00 1.00 1600
No toilet (dummy = 1, if yes) 0.76 0.43 0.00 1.00 1600
Distance to health post 1.35 3.55 0.00 72.00 1596
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Table A4 continued ...

Variable Mean Std Dev Min Max N

Distance to a paved road 11.20 24.47 0.00 168.00 1590
Mountains (dummy = 1, if yes) 0.14 0.35 0.00 1.00 1600
Urban hills (dummy = 1, if yes) 0.10 0.30 0.00 1.00 1600
Rural hills (dummy = 1, if yes) 0.35 0.48 0.00 1.00 1600
Terai (dummy = 1, if yes) 0.41 0.49 0.00 1.00 1600
Family has migrated (dummy = 1, if yes) 0.11 0.32 0.00 1.00 1600
HH is Cchetry (dummy = 1, if yes) 0.19 0.39 0.00 1.00 1600
HH is Brahmin (dummy = 1, if yes) 0.14 0.34 0.00 1.00 1600
HH is Magar (dummy = 1, if yes) 0.06 0.23 0.00 1.00 1600
HH is Tharu (dummy = 1, if yes) 0.08 0.28 0.00 1.00 1600
HH is Newar (dummy = 1, if yes) 0.06 0.24 0.00 1.00 1600
HH is Tamang (dummy = 1, if yes) 0.04 0.19 0.00 1.00 1600
HH is Kami (dummy = 1, if yes) 0.05 0.21 0.00 1.00 1600
HH is Yadav/Ahir (dummy = 1, if yes) 0.03 0.18 0.00 1.00 1600
HH is Muslim (dummy = 1, if yes) 0.07 0.25 0.00 1.00 1600
HH is Rai (dummy = 1, if yes) 0.02 0.12 0.00 1.00 1600
HH is Gurung (dummy = 1, if yes) 0.03 0.16 0.00 1.00 1600
HH is Damai (dummy = 1, if yes) 0.02 0.13 0.00 1.00 1600
HH is Limbu (dummy = 1, if yes) 0.02 0.13 0.00 1.00 1600
HH is Sarki (dummy = 1, if yes) 0.02 0.14 0.00 1.00 1600
HH other ethnicity (dummy = 1, if yes) 0.16 0.36 0.00 1.00 1600

Table A5: Mean column: women married later than age of 20 years, n = 185. Mean all column: total
sample means

Variable Mean Meanall Variable Mean Mean all
WAZ -2.10 -2.35 Natural logarithm of purchases 6.80 6.62
HAZ -1.94 -2.04 Multigenerational 35% 33%
WHZ -0.86 -1.11 Natural logarithm of family size 1.78 1.87
Age at marriage 23.41 16.87 Mountains 17% 14%
Mother aware of birth control 49% 56% Urban Hills 18% 10%
Education differential in years -2.0 -2.6 Rural Hills 41% 35%
Education ratio (mother/father)  0.71 0.63 Terai 23% 1%
Age differential ratio 0.91 0.87 Cchetry 19% 19%
Age differential in years -4.0 -4.4 Newar 13% 6%
Mother's age at delivery 29 26 Tamang 4% 4%
Mother's age at first born 24 20 Rai 4% 2%
Mother is literate 27% 20% Gurung 5% 3%
Mother's level of schooling 2.33 1.31 Limbu 4% 2%
Child is male 47% 52% Sarki 2% 2%
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Table A6: Pearson correlation coefficients in significance order upon birth controlling knowledge

Variable Correlation Variable Correlation
coefficients coefficients
Weight-age z-score 0.16 HH has no sanitation -0.15
Height-age z-score 0.13 HH has no garbage disposal -0.16
Multiplicative variable 0.16 HH has no toilet -0.21
Mother's age at birth -0.19 Distance to health post -0.12
Education gap in years -0.18 Mountains -0.12
Mother's schooling 0.26 Urban hills 0.26
Mother's age -0.19 Newar 0.12
Mother is literate 0.26 Muslim -0.10
Child is immunized 0.18 Distance to shop -0.09
Child wasiill 0.10 Limbu -0.09
Log of expenditures 0.18 Cchetry -0.09
HH is of poorer half -0.22 Brahmin 0.09
HH has piped water 0.20 Weight-height z-score 0.07

Table A7: Pearson correlation coefficients in significance order upon the age difference in years

Variable Coefficient
HH is multigenerational 0.18
Multiplicative variable 0.16
Education gap in years -0.16
Education difference ratio -0.15
Mother's age at first child 0.11
Logarithm of family size 0.09
HH has migrated -0.08
Tharu 0.08
Value of livestock 0.08
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Table A8: Significant Pearson correlation coefficients in significance order upon mother working

for wage
Variable Coefficient
Other ethnic group 0.19
Region of Terai 0.16
Sarki 0.14
Education gap in years 0.11
Livestock value -0.11
Cchetry -0.11
Mother is literate -0.10
Mother's education level -0.10
Multiplicative variable -0.10
HH has no sanitation 0.09
Region Rural Hills -0.09
HH has no toilet 0.08
Weight-height z-score -0.08
Child is only breastfed 0.08
Weight-age z-score -0.07
Water is piped house -0.07
HH is of poorer half 0.07

Table A9: Significant Pearson correlation coefficients for adult goods expenditure shares

Variable Coefficient
Tamang 0.22
Ln of expenditures 0.18
HH is poor -0.12
Terai -0.12
Urban hills 0.11
Livestock -0.11
Rural hills 0.10
Child was ill 0.10
Mother was ill 0.10
Other ethnic group -0.08
Weight for height 0.08
Age at marriage 0.08
Sarki 0.08
Weight for age 0.08
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Table A10: OLS estimates, dependent variable weight-for age z-scores

WAZ MALES WAZ FEMALES WAZ

Variable Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Coeff t stat Coeff t stat Coeff t stat Coeff t stat Coeff t stat Coeff t stat
Mother's status
Multiplicative 0,74 2.7 0,73 2.65** 0,78 2.32** 0,78 2.32* 0,64 1,36 0,62 1,33
Mother's age at child birth 0,02 2.01* 0,01 1.85* 0,01 1,23 0,01 1,14 0,02 1.65* 0,02 1,57
Mother's age at marriage 0,01 0,96 0,01 1,12 -0,02 -1,16 -0,02 -1,02 0,04 217 * 0,04 2.22*
Birth control aware 0,19 2.1* 0,21 2.34* 0,37 2.97 *** 0,39 3.18 *** 0,01 0,08 0,03 0,19
Mother works for wage -0,33 -2.15* -0,35 -2.31*  -0,46 2.3 -0,48 -2.44 ** -0,28 -1.16 -0,30 -1.24
Education difference ratio 0,12 1,45 0,15 1.99* 0,09 0,95 0,12 1,41 0,12 0,76 0,15 1,00
Distance to a local shop 0,01 0,69 0,01 0,67 0,02 0,70 0,02 0,70 0,00 -0,06 0,00 -0,08
Adult goods 0,13 0,51 0,13 0,52 -0,13 -0,36 -0,12 -0,35 0,35 0,95 0,35 0,96
Age differential in years -0,01 -0,67 -0,01 -0,60 0,00 -0,14 0,00 -0,20 0,00 -0,04 0,00 0,07
Remittances to mothers 0,11 0,71 0,10 0,68 0,03 0,11 0,02 0,09 0,16 0,80 0,15 0,77
Mother's characteristics
Mother's schooling level 0,03 1,55 0,03 1,11 0,02 0,80
Mother ill lately -0,08 -0,78 -0,07 -0,70 -0,03 -0,25 -0,03 -0,23 -0,09 -0,63 -0,09 -0,59
Mother chronically ill -0,30 -1.73* -0,30 -1.76 * -0,72 -2.86 *** -0,72 -2.88 *** 0,07 0,30 0,07 0,29
Child characteristics
Age 7-12 months -1,30 -8.76 *** -1,30 -8.79 ™ -1,43 -719™* -1,43 -7.21 7 -1,22 -5.49 *** -1,23 -5.53 ™
13-24 months -1,86 -14.7 *** -1,86 -14.7** 1,70 -10 *** -1,70 -10. 0*** -2,01 -10.6 *** -2,02 -10.6 ***
25-45 months -0,99 -7 -0,99 -7 -0,91  -4.82** -0,91 -4.83 *** -1,10 -5.28 *** -1,10 -5.28 ™
Child is male 0,06 0,69 0,06 0,68
Child is immunized 0,02 0,23 0,03 0,29 -0,02 -0,17 -0,02 -0,15 0,03 0,19 0,03 0,23
Child chronically ill -1,69 -4.01 *** -1,67 -3.98 ***  -0,18 -0,30 -0,16 -0,27 -3,29 -5.51 *** -3,29 -5.51 ***
Child was recently ill -0,11 -1,20 -0,11 -1,16 -0,03 -0,27 -0,03 -0,25 -0,12 -0,82 -0,11 -0,78
0-6 months not breastfed 1,95 1.95* 1,92 1.92* 2,08 1,46 2,06 1,45 1,42 0,95 1,38 0,92
15 24 mnths ot -0,46 1,12 049 1,18 007 013 005 0,08 -0,60 -0,96 062  -099
iig;{gg"ths only 0,60  -449** 061  -461"* -039 223" 041 2.3 0,86  -419** 087  -428**
Household characteristics
Ln family size -0,52 -2.82 7 -0,53 -2.89 ™ -0,19 -0,78 -0,20 -0,83 -0,85 -2.97 *** -0,86 -3.01 =~
Multi-generational 0,17 1,49 0,18 1,63 0,06 0,44 0,08 0,58 0,34 1.92* 0,35 1.98*
HH is poor -0,25 -2.54 ** -0,26 -263* -045 -3.42** -0,46 -3.53 *** 0,03 0,20 0,03 0,18
Value of livestock 0,00 1.88* 0,00 1.85* 0,00 1,09 0,00 1,04 0,00 1,02 0,00 1,00
Ln house value 0,02 1,55 0,03 1.81* -0,01 -0,46 0,00 -0,21 0,05 2.15* 0,05 2.22*
Ln of expenditures -0,01 -0,22 0,00 -0,02 -0,02 -0,26 -0,01 -0,18 0,00 0,02 0,01 0,16
Water piped to house 0,23 1,28 0,29 1.68* 0,34 1,51 0,40 1.8* 0,12 0,42 0,17 0,60
No sanitation -0,02 -0,15 -0,03 -0,19 0,10 0,49 0,09 0,44 -0,29 -1,12 -0,29 -1.12
No garbage disposal -0,18 -0,67 -0,19 -0,70 -0,09 -0,28 -0,08 -0,26 -0,30 -0,67 -0,32 -0,72
No toilet -0,29 -2.34* -0,33 -2.65* -0,28 -1,59 -0,31 -1.82* -0,33 -1.79* -0,36 -1.97*
Health post distance hrs 0,02 1.71* 0,02 1.75* 0,01 0,44 0,01 0,45 0,01 1,09 0,01 -1.12
Regional characteristics
Mountains 0,01 0,08 0,01 0,04 -0,02 -0,08 -0,02 -0,09 0,13 0,65 0,12 0,61
HH is on the urban hills 0,42 1.89* 0,45 2.05** 0,15 0,51 0,18 0,62 0,53 1,61 0,56 1.69*
HH is on the Terai -0,04 -0,32 0,00 -0,03 -0,27 -1,56 -0,24 -1,37 0,24 1,18 0,27 1,33
HH has migrated -0,03 -0,19 -0,02 -0,15 -0,13 -0,71 -0,12 -0,66 -0,04 -0,17 -0,03 -0,15
Cchetry 0,03 0,17 0,06 0,35 -0,13 -0,63 -0,11 -0,53 0,21 0,83 0,24 0,97
Brahmin -0,08 -0,48 -0,03 -0,17 -0,52 -2.24* -0,47 -2.08 ** 0,37 1,45 0,42 1.69*
Magar 0,39 1.89* 0,41 2.03** -0,04 -0,14 -0,01 -0,05 0,88 2.77* 0,91 2.85***
Tharu 0,20 1,16 0,19 1,10 -0,03 -0,12 -0,04 -0,18 0,44 1,61 0,43 1,60
Newar 0,33 1,56 0,35 1,63 0,66 2.4 0,68 2.47* 0,24 0,74 0,25 0,77
Tamang 0,58 2.58 ** 0,58 255* 0,50 1.76 * 0,50 1.78* 0,71 1.96 * 0,69 1.92*
Kami -0,10 -0,42 -0,08 -0,33 -0,29 -0,96 -0,26 -0,88 0,30 0,84 0,32 0,89
Yadav or Ahir -0,43 -1.84* -0,46 -1.97*  -0,29 -1,05 -0,32 -1,15 -0,94 217 -0,96 -2.23*
Muslim -0,12 -0,68 -0,14 -0,77 -0,08 -0,30 -0,09 -0,37 -0,17 -0,66 -0,18 -0,70
Rai 0,73 2.25* 0,75 2.31* 0,27 0,65 0,27 0,65 1,28 2.56 ** 1,31 2.63**
Gurung -0,04 -0,15 -0,02 -0,06 -0,15 -0,41 -0,14 -0,39 0,24 0,55 0,27 0,61
Damai -0,22 -0,67 -0,21 -0,65 -0,34 -0,70 -0,36 -0,74 -0,23 -0,51 -0,22 -0,47
Limbu -0,02 -0,08 -0,01 -0,02 0,38 0,91 0,41 0,97 -0,16 -0,38 -0,15 -0,36
Sarki 0,11 0,40 0,12 0,43 0,18 0,46 0,21 0,52 0,18 0,47 0,18 0,47
Intercept -0,91 -1,43 -0,98 -1,65 -0,47 -0,57 -0,56 -0,68 -1,10 -1,12 -1,14 -1,16
N 1173 1173 601 601 572 572
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Table A11: OLS estimates, dependent variable height-for age z-scores

HAZ Males HAZ Females HAZ

Variable Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Coeff t stat Coeff t stat Coeff t stat Coeff t stat Coeff t stat Coeff t stat
Mother's status
Multiplicative 0.86 2.94** 0.85 2.9 1.06 2.66 ** 1.06 2.64 ** 0.57 1.25 0.57 1.26
Mother's age at child birth ~ 0.01 1.42 0.01 1.29 0.01 0.52 0.00 0.34 0.02 1.78 * 0.02 1.81*
Mother's age at marriage 0.00 0.02 0.00 0.15 -0.03 -1.49 -0.03 -1.25 0.03 1.55 0.03 1.55
Birth control aware 0.13 1.30 0.14 1.49 0.35 2.37* 0.39 2.67* -0.15 -1.14 -0.15 -1.17
Mother works for wage -0.18 -1.09 -0.20 -1.23 -0.38 -1.58 -0.43 -1.82* 0.03 0.12 0.03 0.13
Education difference ratio  0.05 0.56 0.08 0.97 0.00 -0.04 0.06 0.61 0.06 0.41 0.06 0.39
Distance to a local shop 0.01 0.34 0.01 0.32 0.01 0.41 0.01 0.41 -0.01 -0.28 -0.01 -0.28
Adult goods -0.43 -1.60 -0.43 -1.60 -0.70 1.7 -0.70 -1.69 * -0.11 -0.31 -0.11 -0.31
Age differential in years 0.00 0.03 0.00 0.08 0.01 0.52 0.01 0.43 0.01 0.54 0.01 0.52
Remittances to mothers 0.06 0.36 0.05 0.34 -0.21 -0.70 -0.21 -0.71 0.15 0.77 0.15 0.78
Mother's characteristics
Mother's schooling level 0.03 1.26 0.06 1.8~ 0.00 -0.19
Mother ill lately -0.21  -2.06*™ -021 -1.99** -0.13 -0.84 -0.13 -0.80 -0.23 -1.58 -0.23 -1.59
Mother chronically ill -0.36 -1.94 * -0.36 -1.97* -080 -272* -0.81 -2.75*  -0.11 -0.45 -0.11 -0.45
Child characteristics
Age 7-12 months -1.04 -659*** -1.05 -6.61*** -119 -505*** -1.20 -5.08*** -0.89 -4.08** -0.88 -4.08***
13-24 months -1.44 -106** -1.44 -106** -152 -757** -152 -758** -133 -7.156** -133 -7.16**
25-45 months -1.58 -106** -158 -106** -163 -7.35** -164 -7.36** -151 -749* 151 -75**
Child is male -0.24 -27* -024 271*
Child is immunized 0.05 0.47 0.06 0.52 0.22 1.31 0.22 1.35 0.00 -0.03 0.00 -0.03
Child chronically ill -091 -203* -090 -2.01* -045 -0.65 -0.42 -0.60 139  -24* 139 -24*
Child was recently ill 0.31 3.1 % 0.31 3.13 0.45 3.18 *** 0.45 3.19 *** 0.18 1.29 0.18 1.29
0-6 months not breastfed 1.26 1.18 1.24 1.16 2.07 1.23 2.04 1.21 0.01 0.00 0.01 0.01
grséggﬁrzgnths not 041  -094 -044 100 015 023 010 015 -062 -1.03 -062  -1.02
ﬁi‘;gtgg”ths only 030 -213* 032 223" 004 019 002 008 -074 -373** -0.74 -374**
Household characteristics
Ln family size 0.01 0.05 0.00 -0.01 0.16 0.57 0.14 0.50 -0.16 -0.58 -0.16 -0.58
Multi-generational -0.08 -0.62 -0.06 -0.51 -0.22 -1.28 -0.18 -1.06 0.15 0.90 0.15 0.90
HH is poor -0.31  -29**  -0.31 -298*** -0.34 -217* -037 -2.35* -0.24 -1.62 -0.24 -1.62
Value of livestock 0.00 0.95 0.00 0.93 0.00 1.03 0.00 0.94 0.00 -0.38 0.00 -0.37
Ln house value 0.00 0.10 0.00 0.29 -0.01 -0.60 0.00 -0.21 0.01 0.64 0.01 0.64
Ln of expenditures -0.05 -0.91 -0.04 -0.75 -0.06 -0.72 -0.05 -0.60 -0.05 -0.69 -0.06 -0.73
Water piped to house 0.34 1.79* 0.40 2.12* 0.32 1.17 0.42 1.58 0.42 1.52 0.41 1.53
No sanitation 0.07 0.38 0.06 0.35 0.08 0.32 0.06 0.23 0.02 0.07 0.02 0.07
No garbage disposal -0.27 -0.97 -0.28 -1.00 -0.35 -0.91 -0.34 -0.88 -0.29 -0.67 -0.28 -0.66
No toilet -0.15 -1.09 -0.17 -1.32 -0.22 -1.08 -0.29 -1.43 -0.07 -0.40 -0.07 -0.38
Health post distance hrs 0.01 1.12 0.01 1.16 0.01 0.36 0.01 0.39 0.01 0.65 0.01 0.64
Regional characteristics
Mountains 0.04 0.27 0.03 0.23 0.15 0.68 0.14 0.66 0.06 0.33 0.06 0.33
HH is on the urban hills 0.24 1.02 0.27 1.14 -0.03 -0.09 0.03 0.10 0.30 0.94 0.30 0.93
HH is on the Terai 0.21 1.45 0.24 172~ 0.10 0.47 0.17 0.81 0.29 1.45 0.29 1.45
HH has migrated 0.00 -0.02 0.00 0.00 0.00 0.01 0.01 0.06 -0.11 -0.52 -0.11 -0.52
Cchetry 0.19 1.11 0.22 1.27 0.18 0.71 0.21 0.86 0.22 0.90 0.21 0.89
Brahmin -0.02 -0.09 0.03 0.16 -0.30 -1.10 -0.22 -0.83 0.33 1.33 0.32 1.34
Magar 0.16 0.75 0.19 0.85 -0.16 -0.50 -0.11 -0.35 0.52 1.66 * 0.51 1.66 *
Tharu 0.28 1.49 0.27 1.44 0.25 0.95 0.23 0.85 0.24 0.91 0.24 0.91
Newar 0.08 0.35 0.09 0.40 0.20 0.60 0.23 0.70 0.10 0.31 0.09 0.30
Tamang 0.56 2.33* 056  2.31* 0.68 2.02** 0.69 2.04 ** 0.43 1.22 0.43 1.23
Kami 0.03 0.13 0.05 0.20 0.06 0.17 0.11 0.30 0.20 0.57 0.19 0.56
Yadav or Ahir -053  -21*  -055 -221* -044 -1.36 -0.49 -1.51 -0.66 -1.57 -0.66 -1.57
Muslim 0.02 0.11 0.01 0.04 0.15 0.51 0.12 0.40 -0.05 -0.21 -0.05 -0.20
Rai 0.02 0.05 0.03 0.09 0.13 0.26 0.12 0.25 -0.18 -0.38 -0.19 -0.39
Gurung -0.44 -1.44 -0.42 -1.37 -0.16 -0.36 -0.15 -0.33 -0.63 -1.47 -0.64 -1.48
Damai 0.22 0.62 0.22 0.63 0.03 0.05 0.00 -0.01 0.30 0.67 0.29 0.66
Limbu 0.01 0.03 0.02 0.07 1.00 2.01* 1.05 2141* -072 -173* -072 -1.73*
Sarki 0.23 0.77 0.23 0.80 0.21 0.43 0.25 0.53 0.1 0.29 0.11 0.29
Intercept -0.72 -1.06 -0.77 -1.14 -0.44 -0.45 -0.58 -0.60 -1.06 -1.11 -1.05 -1.10
N 1169 1169 599 599 570 570
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Table A12: OLS estimates, dependent variable weight-for-height z-scores

WHZ Males WHZ Females WHZ

Variable Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Coeff t stat Coeff t stat Coeff t stat Coeff t stat Coeff t stat Coeff t stat
Mother's status
Multiplicative 0.34 1.07 0.32 1.02 0.15 0.36 0.15 0.36 0.45 0.88 0.42 0.82
Mothers age at chid 000 044 000 031 001 100 001 099 -001 -064 001 -0.77
Mother's age at marriage  0.02 1.38 0.02 1.52 0.01 0.43 0.01 0.46 0.03 1.57 0.03 1.63
Birth control aware 0.10 0.93 0.12 1.14 0.18 1.13 0.19 1.17 0.07 0.48 0.10 0.66
Mother works for wage -0.27 -1.49 -0.30 -1.64 -0.37 -1.42 -0.38 -1.45 -0.29 -1.05 -0.33 -1.19
Education difference ratio  0.13 1.45 0.17 1.94* 0.17 1.47 0.18 1.64* 0.07 0.44 0.13 0.81
Distance to a local shop 0.01 0.56 0.01 0.55 0.01 0.29 0.01 0.29 0.01 0.42 0.01 0.38
Adult goods 0.58 1.93* 0.58 1.93* 0.45 0.93 0.45 0.93 0.58 1.48 0.58 1.47
Age differential in years -0.01 -0.86 -0.01 -0.80 -0.01 -0.76 -0.01 -0.77 -0.01 -0.37 0.00 -0.19
Remittances to mothers 0.08 0.45 0.07 0.42 0.36 1.16 0.36 1.16 0.00 0.01 -0.01 -0.04
Mother's characteristics
Mother's schooling level 0.03 1.39 0.01 0.21 0.04 1.32
Mother ill lately 0.05 0.45 0.06 0.52 0.03 0.18 0.03 0.18 0.04 0.27 0.05 0.34
Mother chronically ill -0.11 -0.54 -0.11 -0.56 -0.25 -0.79 -0.25 -0.80 0.14 0.52 0.13 0.49
Child characteristics
Age 7-12 months -0.22 -1.28 -0.22 -1.31 -0.40 -1.59 -0.40 -1.60 -0.18 -0.75 -0.19 -0.81
13-24 months -0.54 -8.74** -0.55 -3.77** -052 -243* -052 -244* -058 -283** -0.59 -2.89**
25-45 months -0.04 -0.24 -0.04 -0.25 -0.02 -0.07 -0.02 -0.07 -0.11 -0.48 -0.11 -0.48
Child is male -0.02 -0.17 -0.02 -0.18
Child is immunized -0.02 -0.15 -0.01 -0.09 -0.28 -1.58 -0.28 -1.57 0.08 0.51 0.10 0.59
Child chronically ill -0.34 -0.61 -0.34 -0.60 0.92 1.12 0.93 1.13 -1.91 -2.44* 194 247
Child was recently ill -0.38 -358*** -0.38 -3.55*** -040 -266* -040 -266** -030 -187* -029 -1.82*
0-6 months not breastfed  1.24 1.10 1.21 1.07 0.50 0.28 0.50 0.28 1.78 1.13 1.70 1.07
gf’;‘s‘tf’;‘g”ths not 030 -065 -0.33 -072 -005 -008 -0.06 -0.09 -0.45 -0.67 -048 -0.72
2548 menths only 030 -1.86* -031 -1.97* -042 -1.82* -042 -1.84* -0.15 -062 -017 -0.75
Household characteristics
Ln family size -0.55 2.6 -0.57 -2.69** -0.51 -1.67 -0.51 -1.68* -0.61 -1.94* -064 -2.03*
Multi-generational 0.23 1.71* 0.24 1.85* 0.37 2.00 ** 0.38 2.04 ** 0.07 0.38 0.09 0.49
HH is poor -0.04 -0.39 -0.05 -0.46 -0.31 -1.86* -0.32  -1.89~* 0.27 1.62 0.27 1.61
Value of livestock 0.00 1.04 0.00 1.00 0.00 0.07 0.00 0.06 0.00 1.18 0.00 1.15
Ln house value 0.02 1.21 0.03 1.45 0.00 -0.19 0.00 -0.14 0.04 1.52 0.04 1.64
Ln of expenditures 0.04 0.68 0.05 0.87 0.02 0.22 0.02 0.24 0.07 0.74 0.09 1.01
Water piped to house -0.11 -0.58 -0.04 -0.21 0.12 0.40 0.13 0.46 -0.36 -1.16 -0.27 -0.88
No sanitation -0.17 -0.91 -0.17 -0.93 -0.05 -0.18 -0.05 -0.19 -0.41 -1.42 -0.41 -1.42
No garbage disposal -0.09 -0.30 -0.10 -0.32 0.04 0.10 0.04 0.10 -0.13 -0.28 -0.17 -0.36
No toilet -0.28 -1.9~ -0.31 -215* -0.15 -0.67 -0.16 -0.71 -0.40 -1.94 -0.44 -2.18
Health post distance hrs 0.01 1.04 0.01 1.08 0.01 0.34 0.01 0.34 0.01 0.69 0.01 0.74
Regional characteristics
Mountains 0.05 0.34 0.05 0.31 -0.09 -0.37 -0.09 -0.37 0.18 0.80 0.17 0.75
HH is on the urban hills 0.16 0.63 0.20 0.78 0.04 0.12 0.05 0.14 0.36 1.02 0.41 1.14
HH is on the Terai -0.36 -231* -032 -209* -054 -241* -053 -241* -0.15 -0.64 -0.09 -0.41
HH has migrated -0.28 -1.75* -0.28 -1.73* -0.50 -2.17* -049 -216* -0.03 -0.13 -0.03 -0.11
Cchetry -0.21 -1.11 -0.17 -0.95 -0.48 -1.78* -047 A.77* 0.06 0.21 0.11 0.43
Brahmin -0.38 -192* -032 -1.68* -0.79 -269** -0.78 -2.69** -0.01 -0.02 0.08 0.30
Magar 0.32 1.33 0.34 1.45 0.16 0.48 0.17 0.50 0.53 1.53 0.57 1.64
Tharu 0.09 0.44 0.08 0.40 -0.22 -0.76 -0.22 -0.77 0.44 1.46 0.43 1.43
Newar 0.33 1.35 0.35 1.42 0.46 1.31 0.46 1.33 0.31 0.86 0.33 0.91
Tamang 0.16 0.63 0.16 0.60 -0.11 -0.31 -0.11 -0.31 0.47 1.21 0.44 1.14
Kami -0.20 -0.76 -0.18 -0.69 -0.54 -1.45 -0.54 -1.44 0.17 0.45 0.20 0.52
Yadav or Ahir 0.09 0.34 0.06 0.23 0.27 0.75 0.26 0.73 -0.52 -1.13 -0.56 -1.28
Muslim -0.28 -1.30 -0.29 -1.37 -0.36 -1.12 -0.36 -1.14 -0.17 -0.58 -0.19 -0.64
Rai 1.02 2.71* 1.04 2.77 7 0.29 0.56 0.29 0.56 1.85 3.32%* 1.92 3.45 ***
Gurung 0.18 0.49 0.20 0.56 -0.28 -0.59 -0.28 -0.59 0.79 1.34 0.86 1.46
Damai -0.65 -1.58 -0.65 -1.52 -0.50 -0.73 -0.50 -0.73 -0.75 -1.36 -0.74 -1.34
Limbu -0.04 -0.11 -0.02 -0.06 -0.77 -1.46 -0.76 -1.46 0.77 1.62 0.78 1.64
Sarki -0.13 -0.38 -0.13 -0.39 0.05 0.09 0.05 0.09 0.07 0.16 0.06 0.15
Intercept -0.36 -0.48 -0.44 -0.59 0.21 0.20 0.19 0.18 -0.70 -0.64 -0.77 -0.71
N 1100 1100 569 569 531 531
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Graph A1: Z-score distributions

Sample | Mean Std
Dev

Boys 213 | 1.66

Girls -1.92 1.55

Graph A2: Height-age z-scores distributions samples by gender

females; haz
males; haz
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