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This study was focussed on neonatal mortality among the adolescent
mothers of Nepal. Secondary data from the Nepal Family Health Survey, 1996
was used to study the problem. The data was part of a fertility survey and
included information on maternity and birth histories as well.  Though
endogenous maternal factors such as mothers’ ages at birth, previous birth
intervals and parity appear to have had a fundamental effect on neonatal
mortality in the last 37 years, short previous birth interval does not appear to be
related with higher neonatal mortality in recent times. The finding of this study
suggests that, for Nepal, means to decrease family sizes should be followed up

urgently. At the same time there should be stronger implementation of the legal



age at marriage and awareness should be increased among the people about the

dangers of young motherhood.
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CHAPTER 1
Introduction

1.1.  Background of the study

Adolescent, a person who is no longer a child and yet is not fully an adult,
usually belongs to the teenage years i.e., the years 13-19. Adolescent pregnancies
and child survival are topics of immense interest for social scientists all over the
world. Various studies in different countries have shown the association between
higher child mortality and adolescent motherhood.  However, the exact
mechanisms through which these effects occur remain still controversial. One
school of thought vouches for biological immaturity and the other attests for the
associated poorer socioeconomic status to which such younger women belong to.

Death in the newborn period (the first month of life) has been said to be
more a reflection of biological factors, than the effect of environmental,
socioeconomic and other external factors (Geronimus 1987; Cooper et al., 1995).
This period (does not include abortions and stillbirths) in this study is used to clarify
the question of how adolescent motherhood increases child mortality. Yet, there
are not enough studies on mortality during this period of life, to clearly identify the
factors affecting it. Therefore, this study will use the same sets of factors affecting
child mortality to analyze neonatal death, and in this manner it is expected that the
answer to the question on adolescent motherhood and children death will be

unearthed. Age of mothers will be considered as a factor to affect the dependent



variable, analysis of which will reveal whether adolescent mothers are different
from older mothers in terms of neonatal mortality.

The study begins with the general problem of higher children mortality in the
country, and highlights the predicament of adolescent pregnancies and children
mortality. Following this the purpose of the study is justified. Later there is a brief
review of existing literature on the determinants of children mortality. The
conceptual framework and the hypothesis of the study is drawn from this review
and as explained earlier the study deals with a more broader aspect of neonatal
mortality here too. The data and the foreseen limitation of the study is discussed
next. The final part of the study describes the salient parts of the analysis with
conclusions, policy implications and scope for further research derived from it.

1.2 Problem Identification

Nepal, a landlocked country between India and China, is one of the poorest
countries in the southern region of Asia. The population increased 59 percent
between 1971 to 1991; the estimated population in 1991 being 18.5 million.
Neonatal, infant and child mortality rates in Nepal are among the highest in the
South Asian region countries. Neonatal mortality is 50, IMR is 79 and under five
mortality stands at 118 per 1,000 live births. The higher children mortality rates
among adolescent mothers, contributes immensely to this dismal picture. Infant
mortality recorded for mothers below 20 is 120 per 1,000 and the under five

mortality is 160 per 1,000 live births (Nepal Family Health Survey, 1996). The



situation becomes more grim considering legal age at marriage is 18 years for
girls, but studies suggest that 22 per cent of the girls are married by age 13 and 50
per cent by age 16 (UNFPA, 1990). Almost 20 percent have their first child before
the age of twenty. The overall impact of this is further magnified because of the
young population ;tmcture of Nepal, with almost 43 per cent being below 15 years
of age (Impact of Rapid Population Growth on Development in Nepal, Population
Division, Population Division; MoH, 1995).
1.3 Problem Justification

The National Health Policy of Nepal, 1991 has set a number of targets to be
achieved by the year 2000. They include a decrease of IMR to 50; Child Mortality
Rate to 70; Maternal Mortality Rate to 4 per thousand live births and to increase
the life expectancy to 65 from 53 years. Adolescent motherhood and its
association witr; children mortality has been clearly defined in Nepal and neonatal
mortality is responsible notably for the high infant mortality in the country. Yet
preventive programs in the country have focused more on the infant and under five
mortality causes, leading to a neglect of the health of the newborn and no program
till now has ever concentrated on adolescent motherhood. Research on these two
vulnerable groups is grossly lacking. Findings are required in the Nepali context to
guide any programs and plans to be formulated. After 45 years of eight
consecutive development plans and plenty of programs to improve the rural

situation, communication, transportation, primary health care and availability of



health services at the community levels etc., the country has still a long way to go
in mortality reduction. Hence, strategies to bring down childhood mortality has to
be re-assessed and programs to be reformulated. Focus should be now leveled
rightly towards those areas which will bring down the high mortality rates of
children more effectively. In this study if the argument on biological immaturity
being the cause of high neonatal mortality is supported, and since children are
exclusively born within wedlock, focused efforts to increase age at marriage may
bring about a great change in the mortality patterns of the country. Contrarily, if
socioeconomic and personal iliness control factors are seen to have a more
dominant and significant effect on neonatal mortality, then present strategies need
to be reviewed and planned in a manner which is more effective in bringing down
the high mortality rates in the country. Hence, the outcome and the result of this
study can aid the government in formulating effective policy and strategies to
achieve the targets that have been set for decreasing the mortality rate in the
country.

1.4  Objectives of the study

1. To study neonatal mortality status in Nepal.

2. To identify some of the factors affecting neonatal mortality in Nepal.



CHAPTER 2
Literature Review
2.1. General overview

The literature review here has been done by browsing through all pertinent
key determinants, resolved by Mosley and Chen (1984), to be the factors affecting
child mortality in developing countries (see annex. 1 for more detail on the Mosley
and Chen framework). The dependent variable in their conceptual framework is
children mortality. Socioeconomic factors are seen to function through five sets of
proximate determinants, which are maternal factors, environmental contamination,
nutritional factors, injury and accidents, and finally the personal iliness control
factors which include both preventive and curative measures. All the proximate
determinants in the first four groups influence the rate of shift of a healthy child
towards sickness. The personal iliness control factors are seen to influence both
the rate of iliness and the rate of recovery. Sickness then leads to growth faltering
and mortality.

In this study these factors have been modified to suit the mortality
determinants of the neonatal age group. But the review is done for children
mortality in general. This is because most studies in children mortality combine
broadly neonatal, under one and under five years mortality. There are less studies
which have concentrated at all possible factors that may affect neonatal mortality.

Hence for this study too the review has been done at a more comprehensive level.



2.2. Socioeconomic factors

At the individual level, education of the mother and then that of the father is
seen to be the most consequential socioeconomic factor affecting mortality in
children. Education is seen to represent the skills, health, income generating
capacity of both parents and can affect the choice they make in terms of health
care, hygiene, preventive care and disease treatment. Other factors related to
both individual and household levels of socioeconomic factors, such as, tradition
and norms followed by food, water supply, housing including sanitation provisions
are greatly dependent on the education level of parents. Even at the community
| level, utilization of health services is dependent on the education levels of the
parents.
2.2.1. Influence of maternal education

Maternal education is a strong socioeconomic character influencing
mortality. It has been found to have a strong negative influence on child mortality
(Pejaranonda and Santiporn, 1991; Martin et al., 1983; DaVanzo, 1983). The
strong positive effect of maternal age was seen to be overcome by the presence of
maternal education (Pebley and Stupp, 1987, Schkolnik, 1991). All this possibly
indicates that education increases the knowledge and confidence of the woman in
childrearing skills. The effect is much larger than that of place of residence
(Venkatacharya, 1991). Female mass literacy (as defined as being able to read,

write and count) was found to be a powerful factor in lowering infant mortality in the



districts of Nepal and it was shown to operate through the use of child and
maternal health services (Thapa, 1996). Yet another study showed the degree of
effect increased only with higher levels of education. The effects were not very
significant with 1-3 years of education (Guzman, 1991) or completed primary
education (Schkolnik, 1991), suggesting that adult literacy classes may not have
the amount of effect expected (Hill, 1991), although it could also indicate that little
education is not associated with much increase in income (Schkolnik, 1991; Martin
et al., 1983).

Number of years of formal education is thought to represent capacities,
knowledge, and skills which are important for child rearing and survival. It is also
said to be related to the changes in a woman's status, which increases her
decision making capacity specially in relation to distribution of food among the
family members and the health care activities for her children. Educated women
may achieve higher average birth weights because of their knowledge on nutrition,
their confidence to ignore food taboo and because they are more likely to seek
antenatal care (Ware, 1984).

Teenage mothers by virtue of their young age are generally less educated
than older mothers. Becoming a mother at a very young age obviously interrupts
the education chances and thus most teenage mothers never complete schooling

(Finkel and Finkel, 1983). This then still further influences the survival chances of



the children of teenage mothers who get further pushed into dire socioeconomic
conditions.
2.2.2. Influence of husband’s education

Just as for maternal education, paternal education is seen to have a similar
positive effect on child mortality (Venkatacharya, 1991; Behm, 1991; Guzman,
1991; Schkolnik, 1991; Hill, 1991; Pejaranonda and Santiporn, 1991). Though a
study says that, paternal education is linked with child mortality independent of the
mother's education (Guzman, 1991), another study found father's education to be
secondary in importance to mother's education (Schkolnik, 1991, Thapa, 1996).
Martin et al., 1983 conversely found paternal education to be more important than
maternal education in Indonesia. A father's higher education was interpreted to
represent higher income scales, better living conditions, positive change in attitude
towards child health, improved decisions taken for child care and a possible
increase in the sense of responsible fatherhood (Schkolnik, 1991; Hill, 1991;
Martin et al., 1983). Behm (1991) on the other hand also noted this effect to be
due to better selection of spouse, better job opportunities which by itself has an
impact on child mortality and similar effects as brought about by maternal
education. But Hill (1991) again inferred paternal education, like maternal
education, has no significant effect if it is less than primary schooling levels.

Teenage mothers have a high chance of being married to men who themselves



come from similar socioeconomic status and have lower education in general, and

hence for them the effect is additive.

2.2.3. [nfluence of ethnicity

Ethnic differences are also seen to affect child mortality (Behm, 1991;
Venkatach'arya, 1991; Pejaranonda and Santiporn, 1991). The consequence of
ethnicity on child mortality persisted even after controlling for the effect of other
important socioeconomic variables such as parental education and place of
residence (Venkatacharya, 1991; Pejaranonda and Santiporn, 1991). The effect
of ethnicity differences could be assumed to be associated with health practices
and child rearing practices (Behm, 1991; Venkatacharya, 1991). It could be also
related to the different cultural practices related to age at marriage (Hirschman and
Rindfuss, 1980) or to the difference in birth weights among different ethnic groups
(DaVanzo et al., 1983).
2.3. Maternal factors influencing mortality
2.3.1. Chi rtality i ion t I irth of chil

There are innumerable studies emphasizing young age of mother to be
associated with higher child mortality. The J- U- or the reverse J-shaped
association of maternal age and the risk of child mortality have been recognized
for a long time (Cramer, 1987; Carlson, 1984; Eberstein et al., 1990, Cooper et al.,
1995; DaVanzo et al., 1983; Martin et al., 1983; Ford et al., 1989). Since teenage

pregnancies were usually seen in lower socioeconomic conditions, most of such
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studies controlled for the effects of socioeconomic & cultural factors. The
association between maternal age and infant mortality still persisted (DaVanzo et
al., 1983; Hobcraft et al., 1984, Trussell & Hammerslough, 1983). A study by
Frazer et. al, (1995) done on mothers 13 - 24 years old, who had the
characteristics of most white, middle-class Americans, showed that younger age
conferred an increased risk of adverse pregnancy outcomes that was independent
of important confounding socio-demographic factors. The higher incidence of
death is said to be caused by physiological immaturity with the reproductive
system of these young girls not being mature enough to manage a birth. Younger
mothers also have been seen to have higher chances of low birfh babies, more
preterm and very preterm births with the resultant chance of more neonatal
infections and death, all attributable to spontaneous abortions, pregnancy induced
hypertension, premature labor and delivery (Pernoll, 1991). Delivery complications
too occur more often and congenital anomalies are frequent too (Pebley and
Stupp, 1987; Eberstein et al., 1990; Cooper et al., 1995). This is further enhanced
by the social immaturity and the inexperience of this group who could be
considered to be children themselves (DaVanzo et al., 1983). Babies born to
teenage mothers were seen to be much more likely to die during the first month of
life and it was interpreted to be chiefly a biological effect since the various

environmental and behavioral factors that might cause infant deaths would not

normally show up until later in infancy (DaVanzo, 1984).



In contrast some studies point out that the age of the mother has no
significant effect on the health of the mother or on the birth outcomes.. The poor
effects having been attributed to the low socioeconomic status associated with
adolescent pregnancy. This picture is further magnified in developing countries
where high parities, short spacing, premarital pregnancy, disadvantaged groups
such as the blacks, illiteracy and school dropouts predominate (Cramer, 1987;
Mangold, 1983; Geronimus et al., 1994). The argument put forward is that, the
studies done supporting the young age of mothers for the higher infant mortality
have been mostly cross-sectional and have concentrated only in those areas
where teenage motherhood is rampant - these being the same areas where the
poor socioeconomic and cultural factors have a strong positive effect on child
mortality. Thus maternal age may not have accounted for the social and
environmental effects that are related to both age and infant mortality (Geronimus
et al., 1994). The evidence from biomedical literature reviewed by Geronimus too
contradicts the fact that young age is associated with higher risks and instead label
socioeconomic status to be the most important determinant in the outcome of
teenage pregnancy. In fact the review suggests that the teenage years could be
the ideal reproductive age for childbearing.

A study of married teenagers of Abha, Saudi Arabia revealed, they had a
similar risk to those aged 20-35 years of having anemia, hypertension and

abnormal deliveries and showed adequate social, economic support and good
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access to prenatal care of high standard to be the factors determining higher
mortality for mothers of all age groups (Ahmed et al., 1994).
2.3.2. The influence of parity

Higher parities too cause higher child mortality and this is seen to be related
to maternal depletion, or unwanted births (DaVanzo et al., 1988). Adolescent
motherhood is seen to be associated with high fertility and more rapid childbearing
irespective of marital status (Bumpass et al., 1978). Girls who have their first child
at an early age also tend to bear their subsequent children at a rapid rate
(Menken, 1981). A selection process could be thought to be functioning, with
these adolescent mothers being more fecund and less likely to have access to
contraceptives. Thus such women with frequent childbirth, short intervals and high
parities reach their early twenties with worn out health and with responsibilities of
caring for a family which is above average in size. Other studies indicate no higher
mortality risks with higher parity, unless associated with birth intervals less than six
months (Miller, 1994) and show that only those births associated with both shorter
birth intervals and higher parity are likely to have poorer outcomes. Not only
higher parities, first birth orders are also seen to be related to higher mortality
rates. Some studies indicate that first births are the most hazardous as compared
to higher parities and shorter birth intervals (Miller, 1994). This fact has been said
to be produced by the lower birth weights of the first born children, the young age

of the mothers and more complications involved in such deliveries (DaVanzo et al.,
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1983; Martin et al., 1983). Martin has thus shown the more stronger negative
effects of first births after maternal age is added to the analysis.
2.3.3. The influence of birth interval

Innumerable studies have proved that short birth intervals is another major
factor which effects child mortality (Retherford et al., 1989; Anh Nguyen et al.,
1996; Koenig, 1990; DaVanzo et al., 1983). Yet some studies do not confirm the
detrimental effects on mortality (Miller, 1994) and say such a situation becomes
evident only when they are associated with higher birth orders. Studies which
showed shorter birth intervals to be harmful, explained it to be the influence of
maternal depletion (Koenig et al., 1990). Others say that sociocultural factors such
as better family network can overcome the detrimental effects of short birth
intervals (Miller, 1994).
24. Personalillne ntrol
2.4.1. Antenatal care

Studies have shown antenatal care to act as an intervening variable
between social factors and the birth weight of a newborn. This means
socioeconomic factors do not themselves affect the infant mortality, but work
through intervening variables such as antenatal care. Antenatal care affects birth
weight and this finally determines the survival chance of the infant (Carlson, 1984).
But Cramer (1987), in his study of Black, Anglo and Hispanic mothers, came to the

conclusion that antenatal care has a direct effect on infant mortality along with its




indirect effect through birth weight. The higher infant mortality of teenage mothers
is said to be also related to the inadequate care she usually receives during the
antenatal period and during delivery. Antenatal care has been shown to have the
strongest influence on neonatal survival since health workers can identify and treat
the leading risk factors during antenatal visits (Ahmed et al., 1994). Analysis of
medical records at the Ahmed Bello University Teaching Hospital in Zaria showed
that unbooked cases with no antenatal care had higher maternal and neonatal
morbidity and moralities (Wempu, 1988). Yet, Smith and Janowitz, 1984 in their
study argue that social, demographic and other medical determinants of the
utilization of antenatal services may be responsible for the benefits usually
attributable to the care itself.
2.4.2. Tetanus toxoid immunization of mother

Immunization of the mother with Tetanus Toxoid during pregnancy transfers
antibodies against the spores causing tetanus in the newborn period, when the
baby has no antibodies of its own. The vaccine is said to confer hundred percent
immunity to the disease (Jain and Visaria, 1988). A newborn’s survival status is
significantly elevated when the mother is immunized (Ssekamatte Ssebulika,

1992) and is taken as the strategy to eradicate neonatal tetanus from the

community.



2.4.3. Assistance received during delivery

Safe delivery of a newborn is seen to be dependent on the availability of
trained personnel for assistance during delivery. Hence safe delivery of a newborn
by motivated community health worker was seen to prevent a number of
complications sucr; as hypothermia, hypoglycemia, infections during the newborn
period and initiation of immediate breastfeeding (Costello, 1993; Ibrahim et. al.,
1992).
- 2.5, Conceptual framework

This study examines the relationship between neonatal mortality and
socioeconomic, maternal and personal iliness control factors among the children in
Nepal, using relevant parts of the analytical framework proposed by Mosley and
Chen (1984). Socioeconomic, maternal and personal illness control factors are
three of the five proximate determinants of children mortality proposed by Mosley
and Chen in their analytical framework. Educational level of the respondents and
their husbands and ethnicity grouped by Human Development Index is used to
represent socioeconomic status. Data on socioeconomic factors such as housing,
sanitation, toilet facility etc. refer only to the time of the survey and may not
necessarily-be true for the time when the births occurred, and accordingly the risks
of high mortality conditions may not be correct. At the same time the living

conditions in Nepal is generally poor everywhere and there would not be much

variability in the data to be analyzed.
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For the maternal factor, age of mothers at birth of child, parity and previous
birth intervals, will be taken into concern for the study. These encompass all the
sub-sets of the maternal factors identified by Mosley and Chen to be affecting
children mortality.

Timely antenatal care, complete tetanus immunization and trained
assistance during delivery are the variables included in the study to represent the
personal illness control proximate factor. These are preventive care taken by the
mother during pregnancy and delivery and which are expected to influence the
survival chances of the newborn.

Environmental contamination, nutrient deficiency and injury are the rest of
the five proximate variables identified by Mosley and Chen in their framework.
Infection, birth weight, gestational age and birth injury representing these factors in
the newborn period are the subset of those proximate determinants which could be
very important factors affecting neonatal mortality. But they could not be included
in the framework of this study because of the lack of information in the data.
Maternal nutrition is an important variable in the study of neonatal mortality, but
was not included in the study because the available information again do not
represent their health status at time of child birth. The other important nutritional
factor for neonatal mortality is breastfeeding, but is not included in the study
because breasfeeding is near universal, in Nepal and more so for the first month of

life. The most important aspect of the Mosley and Chen framework is the
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relationship shown between the proximate determinants and mortality i.e., how
they operate in making a healthy child sick and subsequently causing growth
faltering and mortality. In this study this aspect of the framework could not be
included due to the lack of information in the data, which in itself is not surprising

considering the complexity of illness associated with neonatal health.

Figure 1 Conceptual framework of the study

Maternal factors

. age of mother at birth of child
. parity

. preceding birth interval

Socio-economic factors

. education of mothers NEONATAL
. education of fathers MORTALITY
. ethnicity of mothers

Personal lliness Control factors

. timely antenatal care

. complete tetanus immunization

. trained assistance during delivery




2.6.

Hypothesis

The higher the maternal risk factors (adolescent age group of mothers at
birth of child, higher parity, shorter previous birth interval), ~the more likely
the possibility of death in the new born period of life.

The poorer the socio-economic status of parents (low education of parents,
lower HDI ethnic group of mother), the higher is the prospect of having
children die in the neonatal period.

Lack of timely antenatal care, no or incomplete tetanus immunization,
untrained assistance during delivery denoting deficient personal illness

control factors, all have a positive influence on neonatal mortality.
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CHAPTER 3
Research Methodology

3.1.  Source of data

In this study, secondary data from the 1996 Nepal Family and Health
Survey (NFHS, 1996) is used for analysis. The NFHS, was the fifth and the latest
nationally representative demographic survey conducted by the Family Health
Division of the Ministry of Health (MoH).
3.2. Description of data

NFHS, 1996 had a two stage stratified design and the sample frame was
the 1991 population census. All ever married women aged 15-49 who had started
living with their husbands and who had slept in a sample household the night
before the interviewer's visit, were interviewed. A total of 8,429 ever married
women were interviewed, yielding an overall response rate of 98 per cent. The
questionnaire for the survey was based on the “Demographic Health Survey-Model
'B' questionnaire" and was administered in two rounds - the first gathered
information on the household characteristics. In the second round ever married
women aged 15-49 identified during the household interview were questioned on
their reproductive characteristics, marriage, details on children ever born and the
morbidity and mortality patterns of these children.

The data was available in the form of respondent's basic data

(NP961Q.SPS), reproduction data (NP96BH.SPS) and maternity data
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(NP96HL.SPS). After choosing variables likely to be required for the study, three
system files were constructed - NFHSRH.SYS (respondent’s basic data system),
NFHSBH.SYS (reproduction data system) and NFHSHC.SYS (matemnity history
data). These three files were then merged with the NFHSRH.SYS considered as
the tabled file. Hence, the NFHSRBC.SYS finally created had the children as
cases with the mother's data replicated for each child.

For this study, only singleton (i.e., not multiple) births consisting of around
98.7 per cent of the sample are taken into account. The analysis is initially limited
to only those births which occurred during the three years before the interview date
because the data contains matemnity information on personal iliness control only for
this period. To select the sample in this manner, the variable B2 (year of birth of
child) and the variable BO (child is twin) were used to select the singleton children
born in the last three years of the survey. In order to get nationally weighted
sample, weight was applied using the variable NWEIGHT, which was created from
the variable V005 by dividing it with 1000,000. The three years study sample size
included 4,202 children in the weighted file and was the sample size analyzed in
the first part of the analysis. In the next part of the analysis, children born during
the whole study period were included after dropping the personal illness control
variables. The file was selected in a similar manner and the weighted singleton

sample of children thus included 28,459 cases. The whole study period covered
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births occurring in Nepal between the years 1960 to 1996. Hence the total study

period covered births in the last 37 years.
3.3. Operational definition of variables (see Table 3.1)
3.3.1. Dependent variable: neonatal mortality

Thé depenaent variable for this study is neonatal mortality. It is dealt as a
dichotomous variable with two outcomes: survival or death. It includes all deaths
that occur to live births within the first one month of life. This dependent variable
was created from the variable B7 (age at death of the child in completed months)
& the variable B5 (child is still alive). The new variable was labeled “neomort”, and

coded 0 - if the child did not die in the neonatal period and 1 - if the child died by 1

month.
3.3.2. Independent variables
i) Educatibn of respondent and husband

Education of both the respondent and her husband were categorized into
three categories: no education, primary education and secondary education.
Those women with higher levels of education were classed in the third group itself
because their number was too small to be effectively analyzed and the differential
effect of this group was not too obvious. The variables V106 and V701
representing the highest grades achieved by the respondents and their husbands

respectively, were used to recode into the three required categories coded 0, 1
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and 2. Code ‘0’ meaning no education, ‘ signifying primary education equivalent to
5 years of schooling and ‘2’ indicating secondary and above education.
i) Ethnic groups

The association of the 60 and more ethnic groups in Nepal with the Human
Development Index (HDI) has been studied (Thapa, 1995 a, b). HDI is a way of
assessing development in three dimensions: life expectancy at birth, literacy and
standard of living (UNDP, 1990). On the basis of the HDI values, the various
ethnic groups in Nepal have been divided into three categories (Thapa, 1995 a, b).
In this study the same categorization with some modifications to suit the data was
followed. Thus ethnicity was used to capture the socioeconomic variation among
the people. Newar and Hill Bahun with the highest HD! in Nepal were grouped in
as category 1. The second category included Chetries. And the rest were
categorized into the third category. The variable V131 representing the various
ethnic groups was recoded as “Ethnic” and grouped into the three appropriate
categories.
iii)  Age of mother at birth of child

Since the age of the mothers should represent their age at birth of child, a
new variable “agebirth” was created from the variables B3 (date of birth of child in
years) & V011 (date of birth of mother in years). Age at birth was obtained by
subtracting the date of birth of the mother from the date of birth of the child.

Following this, a new variable named “mothages”, which categorized age of
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mother at birth of child into 3 groups, was created. The first category were the
adolescent mothers i9 years and below; the next were the mothers in their prime
reproductive years of 20-34 and the last were the older high risk mothers 35-49
years in age.
iv)  Parity

The variable V201 (total children ever born) was used as an interval ratio
level variable to embody the effect of first and higher birth orders. For the
descriptive portions a new variable “parity”, created from the same variable V201
and coded 0 for children less than four and 1 for children more than four, was
employed.
vi)  Birth interval

The variable B11 (preceding birth interval in months) was recoded into a
new variable “prvintv” with 0 indicating a birth interval of less than 24 months, and
1 for a birth interval of more than 24 months.
vii) Timely antenatal care

Personal iliness control was measured by three indicators timely antenatal
care, complete tetanus immunization by the mother and trained assistance during ‘
delivery. The variable M13 (timing of antenatal visit) was used to categorize
antenatal care as ‘0’ for no antenatal visit or antenatal visit only in the third
trimester, and ‘1’ for received timely antenatal care defined as antenatal visit done

either in the first or the second trimester.
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vii) Complete tetanus immunization by mother

The variable M1 was recoded into two categories, 1 rand 0, indicating
tetanus toxoid received or not. Only those who received two or more doses of
tetanus toxoid for each pregnancy were said to be fully immunized against tetanus
for that pregnancy and were coded 1. In actuality, a total of five doses of tetanus
protects a woman and any children born of her for life. Three 4doses of tetanus
immunization could be received along with the childhood immunization for DPT.
Therefore 2 more doses taken later in life could be sufficient for any person. For
this study it was not possible to gather childhood immunization history of the
respondents in this manner. While the system file created for this study limits us to
information on each child and his mother. It was hence decided to analyze this
variable in this manner.
viii) Trained assistance during delivery

Trained assistance during deliveries was categorized into two groups from
the variables M3A, M3B, M3D and M3l (deliveries assisted by doctors,
nurse/midwives, village health worker and maternal and child health worker), which
were computed and recoded as a new variable “Assdel”. Assdel was a dummy
variable with ‘0’ indicating no assistance and ‘1’ indicating assistance during
delivery.. All deliveries assisted by doctors, nurses/midwives, maternal and child

health workers and village health workers were considered as assisted deliveries

and the rest as unassisted ones.



25

3.4. Data processing and analysis

Descriptive and inferential statistics was used for data analysis using the
Statistical Package for Social Science (SPSS/PC). In this study the statistics used

include percentages, means, standard deviations and logistic regression.

Table 3.1 Description of dependent and independent variables
Variables Categories
Dependent variable
Neonatal mortality death
survival
Socioeconomic factors
Education of respondent /husband no education
primary education
secondary education

Ethnicity

Matemal factors
Age of mother at birth of child

Previous birth interval

Parity

Personal iliness control factors
Timely antenatal care

Complete tetanus immunization

Trained assistance during delivery

Bahun & Newar - first HDI level
Chettri - second HDI level
Others - third HD! level

below 19 years
20 to 34 years
35 to 49 years

less than 24 months
more than 24 months

less than 4 children
more than 4 children

yes
no

yes
no

yes
no
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3.5. Limitation of the study

One dominant limitation of any mortality study done in developing countries
is the difficulty in obtaining mortality data. Women are usually reluctant to talk
about their children’s death and may therefore not mention the child who had died.
But the report of the survey has said the bias attached with the data is very little.
Hence, for this study this limitation is not too much.

At the same time the data is from a fertility study and consequently includes
only ever married women. Hence, the possibly very different mortality experience
of unmarried women are completely excluded from the study. However, for Nepal
the issue is not the case of unmarried adolescent motherhood, but of traditionally
accepted young ages of marriage. Though premarital adolescent pregnancies
cannot be ruled out, the problem of them continuing to full term pregnancy is not
quite common. Most of these cases are more likely to end in illegal abortions.
Hence for Nepal this problem too is not very significant.

The other aspect of using secondary data is that some of the experiences
and occurrences do not relate to the time of the study for which the socioeconomic
variables are collected. Thus, while educational levels do not regress over time
and usually remain constant once the woman has attained maturity, there might
still have been some changes, and the data gathered may bear little relationship to
the situation at the time when the birth occurred. This is also true for the

anthropometric measurements of the respondent which was taken during the
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survey. It may not bear any resemblance to the situation when the woman was
pregnant and when she gave birth. Hence not being able to include this variable in
the study weakens the link that could have been established if this had been
available.

The other consquential variable which has not been included in the study
is the presence of neonatal infections for which data is not available. But it is
hoped that maternal education to some extent will represent her hygiene behavior
and subsequent infections which are likely.

Two variables of vital importance in concern with neonatal mortality are birth
weight and the gestational age of the child at birth. Yet this study had to be done
without them both. This is because such information have not been possible to be
recorded in Nepal till now and the data thus does not have it. This greatly
handicaps any study of neonatal mortality since, it is greatly associated with birth
weight and gestational age; failure to control for it will produce confounding

relations with other proximate variables.
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CHAPTER 4
Data Analysis
4.1 Characteristics of children in the sample

During the whole study period which covers approximately 37 years, there
were 28,459 singleton births, of whom 7.3 per cent died in the first month of life.
Among them, 4202 were born in the last three years period prior to the interview
date, and of them 4.2 per cent died during the neonatal period. These figures,
which are in agreement with the prevalent mortality rates in Nepal, as reported by
Nepal Family Health Survey (1996), shows the neonatal survival chances have
increased over the years in the country.

Table 4.1 displays the percentage distribution of the sample of children by
different socioeconomic, maternal and personal illness control factors for both
study pefiods. Most of the children were born to uneducated rhothers during the
whole study period (87 per cent), and this situation has improved to some extent
if we consider the last three years study period, when the uneducated mothers
accounted for 79 per cent of the births. The corresponding figures for fathers is
lower at 48 per cent for the whole study period, and 39 per cent during the last
three years. During the last 37 years we can note that men have generally been
better educated than women, and though the education levels of men and

women have improved in recent times, the gender difference in education still

persists.
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Table 4.1 Percentage distribution of sample of children by selected

characteristics

Characteristics Last 3 years study period Total study period
Sample size (N) 4202 28,459
Socioeconomic factors

Education of mothers

- no education 79.3 87.2
- primary education 11.6 7.9
- secondary education 9.1 4.9
Education of fathers

- no education 38.5 48.4
- primary education 241 221
- secondary education 374 29.5
Ethnicity of mothers

- Bahun, Newar (first HDI) 16.1 18.4
- Chettries (second HDI) 17.2 17.5
- Others (third HDI) 66.7 64.1
Maternal factors

Age of mothers at birth of

child 18.8 23.5
- below 19 years 71.4 70.5
- 20 to 34 years 9.8 6.0
- 35 to 49 years 25.8 24.6
Mean age at birth of child 6.3 5.8
Standard deviation

Previous birth intervals 26.3 34.3
- less than 24 months 73.7 65.7
- more than 24 months

Parity 73.2 42.8
- less than 4 children 26.8 57.2
- more than 4 children 3.5 5.2
Mean number of children 2.2 2.5

Standard deviation

continued in next page
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Table 4.1 Percentage distribution of sample of children by selected
characteristics (continued)

Characteristics Last 3 years study period Total study period

Personal iliness control
factors

Timely antenatal care

received 67.5
- no 32.5
- yes

Complete tetanus

immunization 67.7
-yes 32.3
- no

Trained assistance during

delivery 90.7
- yes 9.3
- no

Most of the children have belonged to the lower HDI ethnic groups, specifying
that most of the people in the country have lower HDI levels i.e., shorter life
expectancy at birth, substandard literacy and inferior living standards.

Around 24 per cent of the children were born to adolescent mothers
during the whole study period. This figure is 19 per cent during the last three
years of the study, indicating a decrease of nearly 5 per cent in teenage
motherhood during the last 37 years. The mean age at birth has changed
accordingly from 24.6 years to 25.8 years during recent times. Almost 71 per
cent of the mothers were in their prime reproductive age of 20 to 34 years in both

the study periods. The older high risk age group of 35 to 49 years was lower in
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the whole study period and increased to nearly 10 per cent during the last three
years. Among the mothers, around 27 per cent haa parity more than four, while
almost two third of them had children less than four during the last 3 years. But
the corresponding figures are much higher when the last 37 years are considered
together. The mean number of children born thus, decreased from 5.2 to 3.5
when these separate study periods are considered. The preceding birth interval
was less than 24 months for approximately 26 per cent of the children in the last
3 years and 34 per cent for the whole study period. Therefore changes for the
better have occurred for all maternal factors over the last 37 years. Yet, the
changes have not been very exceptional for maternal ages, because the mothers
in the best reproductive ages have remained the same, and whatever beneficial
effect has occurred by decrease in adolescent pregnancy has been offset by
increase in older age motherhood.

The personal illness control variables have been presented only for the
three years study period since information was available for that period only.
These even till now are unsatisfactory for the mothers of the children. Only
around 33 per cent of the mothers had received timely antenatal care and full
tetanus immunization. Whereas just about 10 per cent of the deliveries were

assisted by trained personnel and 90 per cent were unassisted.
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4.2 Neonatal mortality classified by socioeconomic. maternal and personal

illness control factors

In Table 4.2 we can see the differing neonatal mortality percentages for
the varying socioeconomic, maternal and personal iliness control factors for the
two study periods. The mortality percentages in general, are higher when the last
37 years of the study is considered. Among the socioeconomic factors for the
three years study period, as expected, mortality is higher among the children of
parents with no education (4 per cent among mothers with no education and 5
per cent for fathers with no education). There is no difference in mortality among
children with mothers who have had primary and secondary education. The
mortality trend is noticed to be the same for education when the last 37 years are
considered together, with uneducated parents having higher mortality than the
educated ones. For both study periods, mortality is higher among the lowest HDI
ethnic groups, yet over the years the mortality percentages have decreased for
each category of ethnicity.

For the maternal factors'too, the percentage of mortality differs for various
categories of the factors. Children born to adolescent mothers below 19 years of
age, have had the highest percentage of death in the new-born period not only in
the last 37 years, but also in the recent 3 years when compared to mothers of

other age groups. Therefore we see there was respectively around 11 and 7 per

cent neonatal mortality for the two study periods among children born to mothers
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Table 4.2 Percentage distribution of neonatal mortality classified by socio
economic, maternal, and personal illness control factors

Names of factors Neonatal mortality in percentage
Last 3 years study period  Total study period

Neonatal mortality 4.2 7.3
Socioeconomic factors
Education of mothers 4.3 : 7.6
- no education 3.8 5.7
- primary education 3.8 4.1
- secondary education
Education of fathers 5.1 8.3
- no education £ 6.5
- primary education 4.0 6.2
- secondary education
Ethnicity of mothers 3.1 5.6
- Bahun, Newar (first HDI) 3.7 6.9
- Chettries (second HD!) 4.6 7.8

- Others (third HDI)

Maternal factors

Age of mothers at birth of

child 6.6 10.8
- below 19 years 3.7 6.2
- 20 to 34 years 3.4 6.2
- 35 to 49 years

Previous birth intervals 4.9 9.7
- less than 24 months 3.3 4.7
- more than 24 months -

Parity 4.0 5.7
- less than 4 children 49 8.5

- more than 4 children

continued in next page
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Table 4.2 Percentage distribution of neonatal mortality classified by socio
economic, maternal, and personal illness control factors (continued)
Names of factors Neonatal mortality in percentage

Last 3 years study period Total study period

Personal illness control factors

Timely antenatal care received

- no

- yes 4.7
3.2

Complete tetanus

immunization

- no 4.7

- yes 3.2

Trained assistance during

delivery

-no 44

- yes 2.9

who were adolescents. Children born to mothers with parity less than four
children are seen to have had slightly lower mortality of 4 per cent when
compared to the women with fertility more than four during the last 3 years. The
difference is more evident for the whole study period, with 9 per cent neénatal
mortality among high parity mothers and 6 per cent among low parity mothers.
Children born after short preceding birth intervals have higher mortality chances
than those born after intervals more than 24 months. Mothers who did not
receive timely antenatal care and complete tetanus immunization have had
higher and similar neonatal mortality percentages of 5 during the last 3 years.

Those children whose mothers received trained assistance during delivery also

had increased survival chances.
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In conclusion, neonatal death has decreased from 7.3 in the earlier times
to 4.2 per cent in the recent times, during the 37 years period covered by the
study. We see that the education levels of the mothers of these children have
improved, but the fathers continue to be better educated. The children were seen
to belong amply to the ethnic group with the lowest HDI.} Most of the mothers
belonged to the age group between 20 to 34, but the reduction in adolescent
pregnancy has not been too obvious. Most of the mothers had a parity less than
4 children, a majority of them had a preceding birth interval of more than 24
months for both study periods. It was seen that though around one third of the
mothers received antenatal care and tetanus toxoid immunization, only about
one tenth of them received any trained assistance during delivery. To
summarize, children born in the last 37 years in Nepal, have commonly belonged
to the lower socio-economic situation and have had high risk mothers, who had
very little personal illness control in their lives. And this is the true picture of
maternal and child health in Nepal.

4.3  Eactors affecting neonatal mortality In Nepal in the last three years of the

tudy peri
To identify the factors affecting neonatal mortality, logistic regression
method is used. Nested models are utilized to test the hypothesis of this study.

The difference between the models are evaluated by the change in the Log

Likelihood ratio between the baseline model and the full model. This alteration
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which is distributed as the Model Chi-square was assessed for significance. The
null hypothesis which states that the model is insignificant was rejected when the
probability associated with the WALD of each independent variable'was less
than 0.05. For every variable where the null hypothesis is rejected, the statistic
R is used to gauge the difference in strength of the effects of the independent
variables on the dependent variable. Hence, a comparison of R values are done
to understand which of the variables had the strongest effect on neonatal
mortality. Lastly, the odds ratio, which is the ratio of the probability of an event
occurring to the probability of an event not occurring, is used to present the
extent of effect of each independent variable on the dependent variable in
comparison to the reference category.

To begin with, three models for the last 3 years survey period are studied
with the dependent variable neonatal mortality (Table 4.3). The first model
incorporates the socioeconomic factors depicted by mothers’ education, fathers’
education, and the ethnicity of the people based on the HDI levels. The second
model attends to not only the socioeconomic factors, but the maternal factors
too. These wére age of mothers at birth of child, preceding birth intervals and
the number of children born. The third model incorporates the independent
variables of the second model along with the personal iliness control factors

symbolized by timely antenatal care, complete tetanus toxoid immunization and

trained assistance during delivery.



Table 4.3
years study period

37

Summary statistics of the logistic regression models for the last 3

Model Statistics Model 1 Model 2  Model 3
Model Chi-square 8.444 25.026 26.944
Significance 0.2074 0.0053 0.0127
df ) 6 10 13
Model change - 16.582 1.918
df of Model change - 4 3
Independent Variables R Values
Socioeconomic factors
# Mothers with secondary education - - -
Mothers with primary education 0.0000 0.0000 0.0000
Mothers with no education 0.0000 0.0000 0.0000
# Fathers with secondary education - - -
Fathers with primary education 0.0000 0.0000 0.0000
Fathers with no education 0.0000 0.0000 0.0000
# Bahun, Newar (first HDI) - - -
Chettries (second HDI 0.0000 0.0000 0.0000
Others (third HDI) 0.0000 0.0000 0.0000
Maternal factors
# Mothers-below 19 years - -
Mothers 20 to 34 years -0.0763** -0.0756**
Mothers 35 to 49 years -0.0867** -0.0874**
# Previous birth interval > 24 months - -
Previous birth interval < 24 months 0.0218 0.0211
Parity - children ever born 0.0767**  0.0725**
Personal iliness control factors
# Timely antenatal care received by mother -
Timely antenatal care not received by mother 0.0000
# Complete tetanus immunization of mother -
No/incomplete tetanus immunization of 0.0000
mother
# Trained assistance during delivery -
No trained assistance during delivery 0.0000
Note: significant at alpha levels <0.05 * <0.01 ** <0.001*** <0.0001 ****

# reference category
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Table 4.4 Odds Ratio of logistic regression models predicting neonatal mortality
in Nepal for the last three years study period

Independent variables

Odds Ratio

Model 1 Model2 Model 3

Socioeconomic factors

# Mothers with secondary education
Mothers with primary education
Mothers with no education

# Fathers with secondary education
Fathers with primary education
Fathers with no education

# Bahun, Newar (first HDI)
Chettries (second HDI
Others (third HDI)

Maternal factors

# Mothers below 19 years
Mothers 20 to 34 years
Mothers 35 to 49 years

# Previous birth interval > 24 months
Previous birth interval < 24 months

Parity - children ever born

Personal iliness control factors
# Timely antenatal care received by mother

Timely antenatal care not received by mother

# Complete tetanus immunization of mother
No/incomplete tetanus immunization of mother

# Trained assistance during delivery
No trained assistance during delivery

0.8904 1.6399 1.6406
0.9185 1.9420 1.8923

0.7751 0.9223 0.9054
1.1921 1.2848 1.2631

1.1909 1.3043 1.2721
1.4772 1.3176 1.3003

0.4120** 0.4135**
0.2145**  0.2114**

1.3729 1.3712

1.1619** 1.1558**
1.0578
1.3233

0.8380

Note: significant at alpha levels <0.05 * <0.01 ** <0.001 *** <0.0001 ****

# reference category
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The summary statistics of the logistic regression models for the last three
years of the survey are shown in Table 4.3 and 4.4. The first model of the last
three year period of the survey has a very low model Chi-square (Table 4.3)
which is not significant at 0.05 level. All of the R values are therefore
insignificant. We therefore can say socioeconomic factors; such as maternal
education, paternal education and ethnicity based on HDI levels by themselves,
do not have a significant effect on neonatal mortality. This result does not
correspond with the previous studies which have shown a positive relationship
between children mortality and low socioeconomic status. However, such
studies have demonstrated this to be true for in infants and children under five
and may thus not be true for mortality during the neonatal period. A study done
by Cooper et al., 1995 has suggested exogenous factors such as
socioeconomic factors have little influence on the survival chances in the first
month of life. It can be thus deciphered that this study too supports the finding of
Cooper et al.

The second model with the maternal factors included has a Model Chi-
square value of 25.026 at a significance level of 0.0053. For this model we could
therefore reject the null hypothesis that the logistic regression coefficients of all
the independent variables in the model are zero. The probability associated with
only three independent variables were significant at less than 0.01, and they

were mothers’ ages 20 to 34 and 35 to 49 years at birth of child and parity i.e.,
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children ever born.  Socioeconomic factors did not have a significant effect in
this model too.

Controlling for the effects of all other independent variables in the model,
the odds of neonatal mortality occurring for children born to mothers 20 to 34
and 35 to 49 years, were reduced by 59 and 79 per cent than for children whose
mothers were 13 to 19 years old at the time of their birth. Next, controlling for
the other independent variables, the odds of neonatal death increased by 16 per
cent for every subsequent child born. These inferences suggest that neonatal
mortality risks with maternal age is more a reverse J shaped association with the
risks being the highest during young maternal age. These findings are also in
accord with earlier results by DaVanzo et al., 1983; Trussel and Hammerslough,
1983 Hobcraft et al., 1984 and Frazer et al., 1995, who showed the persistence
of the association of high infant mortality with young maternal age after
controlling for socio-economic factors. Likewise, the result corresponds to the
study by DaVanzo et al., 1988, who demonstrated the higher child mortality risks
for higher parity mothers.

The increase in the Model Chi-square for the third model was a low value
of 1.918 and none of the personal illness control factors are significant in their
effects on neonatal mortality. This explains that, for the last three years period of
the study, lack of personal illness control factors such as timely antenatal care,

complete tetanus immunization and trained assistance during delivery, did not
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account significantly for the neonatal mortality during that period. This finding
should be weighed with the fact that the information on antenatal care just took
into concern the timing of the visit and had nothing to do with the number of visits
and the quality of the service. Next tetanus immunization is considered for every
pregnancy in this study and does not consider immunization taken earlier by the
mother. Since a total of 5 doses is sufficient to protect a woman and any child
born from her for the rest of her life, not analyzing the variable in this manner
may have clouded the importance of immunization in the finding. Lastly the
variable trained assistance during delivery does not consider the trained
traditional birth attendants. The National TBA program has been going on in full
swing and though the effects of it is not yet available in figures, the general
feeling is that the program has been quite successful. At the same time it
should be understood, there are many important variables such as nutritional
status of mothers, birth weight, gestational age and birth injuries, which could not
be included in the study. Lack of information for these important control
variables could also explain why these personal illness control variables are not
significant.

In this third model too the mothers’ ages and the parity variable continue
to be significant at alpha levels of <0.01, and are the only variables which are so
for the model. Here too the odds of a child born to a mother 20 to 34 or 35 to 49

years dying in their neonatal period is reduced by 59 and 79 per cent than that
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for a baby born to a mother 13 to 19 years. Similarly for every subsequent child
born the odds of neonatal death increased by 16 per cent in comparison to its
earlier sibling. We can hence deduce that this part of the analysis, which takes
into concern the last 3- years of the study, supports only part of the first
hypothesis of the study and rejects the other two. Hence, for the last three
years, neonatal mortality has been influenced positively by young maternal ages
and higher parity. But neonatal mortality has had no significant relation with
previous birth intervals, socio-economic and personal illness control variables.
4.4  Factors affecting neonatal mortality in Nepal in the last thirty seven years
t ri

It was of interest to see whether the same findings applies to the whole
study period. Since the information on personal iliness control variables were
available only for the three years prior to the interview date and considering they
showed very little effect during that period, further analysis was done using the
whole study data with the personal iliness control variables removed. This part
of the analysis would give us some insight into the neonatal situation in the
country in the last 37 years, and comparison of these findings with the finding for
the last three years, could help explain which factors have assisted to bring
about reduction in mortality rates in the country.

Table 4.5 gives the summary statistics of the logistic model which was

obtained using the information available for the whole study period. In this
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Table 4.5 Summary statistics of the logistic regression models for the total study
period - Model 4

Model Statistics Whole survey period

Model Chi-square 360.171

Significance 0.0000

df ‘ 12

Independent Variables R Values Odds Ratio

Socioeconomic factors
# Mothers with secondary education -

Mothers with primary education 0.0201* 1.8874*
Mothers with no education 0.0217** 1.8543*
# Fathers with secondary education - -
Fathers with primary education 0.0000 0.9989
Fathers with no education 0.0125 1.1548
# Bahun, Newar (first HDI) - -
Chettries (second HDI 0.0125 1.2169
Others (third HDI) 0.0279** 1.3096**

Maternal factors
# Mothers below 19 years at birth of child

Mothers 20 to 34 years at birth of child -0.0415**** 0.6947****
Mothers 35 to 49 years at birth of child -0.0273** 0.6541**
# Previous birth interval > 24 months - -

Previous birth interval < 24 months 0.1078**** 1.8940****
Parity - children ever born 0.0663**** 1.09564****
Time period variable

# 1994-1996 - -
1960-1986 0.0366*** 1.5310***
1987-1993 0.0239** 1.3461**

Note: significant at alpha levels <0.05 * <0.01 ** <0.001 *** <0.0001 ****
# reference category

model a variable controlling for time period was included. The time variable was

created to compare mortality for the study period three years before the interview
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with the period before that. The period before that is divided to two parts. The
first is the immediate seven years before the last three years study period and
-the second is the rest of the 37 years, which includes around 27 years. The last
ten years divided as the last three years and the seven years before that, is used
as a cut off point, chiefly because the last ten years have shown a change in the
neonatal mortality trend in Nepal (NFHS, 1996). Mortality in the last 10 years
was 6 per cent, and was 9 per cent in the period, before the last 10 years. In this
fourth model, variables other than the mothers’ ages at child birth and parity
become significant in their influence on neonatal mortality. They were short
previous birth interval, no education and primary education of mothers, the
lowest HDI ethnic groups of mothers and the time period variable.

Previous birth interval now stands out as having the highest effect on
neonatal mortality. The fact that it was not having a significant effect during the
last three years period of the study, does not indicate it to have less effect in
recent years, but could signify that there were less children born with preceding
intervals less than 24 months. This shows that spacing of children in Nepal has
improved lately and this is supported by the frequency distribution of the children
according to previous birth intervals, which shows only around 26 per cent of the
children had an interval less than 24 months in the last 3 years. Education of
mothers and the effect of the lowest HDI ethnic groups too become significant

when we consider the whole study period. The fact that they were not significant
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earlier reiterates the explanation for previous birth interval, that there are now
more women who are educated and the HDI levels of the lower ethnic groups too
must have changed for the better. What is noteworthy is that, education of
fathers have no effect on neonatal mortality for both survey periods in the
multivariate analysis. Previous studies related to children rﬁortality have shown
education of both parents to influence mortality. Maternal education was seen to
not only increase childrearing skills, but also improved the nutritional knowledge
of women. Ware, 1984 said that this caused higher birth weights among the
children of educated mothers. The fact that socioeconomic factors such as
mothers’ education and ethnicity have a significant effect in this study could
imply that they more directly bring about improvement of age at child birth,
spacing and number of children ever born. Both, education of mothers and
ethnicity are also related to maternal well being and which in turn could be
related to neonatal mortality. All these in turn improve the endogenous
environment which affects neonatal mortality most. Since a father's education
was interpreted to represent higher income scales, better living conditions etc.,
which influence the exogenous environment more, the finding was not significant
in this study where neonatal period is considered.

Children born to mothers with no education and -primary education after
controlling for other variables in the study, both have the odds of neonatal

mortality more than 1.9 times than those born to mothers with secondary
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education.  Similarly, children born to mothers in the ethnic groups with the
lowest HDI have 1.3 times the odds of dying in the first 30 days of life than those
born in the ethnic group with the highest HDI.

For the maternal factors, when controlling for the effects of other
independent variables in the study, we see that children who have preceding
birth intervals of less than 24 months have a 1.9 times the odds of neonatal
mortality than when a child has a birth interval more than 24 months. Similarly,
for children of mothers who were 20 to 34 and 35 to 49 years at child birth, had
respectively 31 and 35 per cent reduced odds of neonatal death than children
whose mothers were below 19 years. For every subsequent child born there
was a 10 per cent increased odds of dying in their neonatal period than their
previous sibling, when all other factors in the study were controlled for. Finally
for children born in the years 1960 to 1986 and 1987 to 1993, the neonatal
mortality odds are increased by 1.5 and 1.3, than for children born in the
reference years of 1994 to 1996, after controlling for socioeconomic and
maternal factors. This apprises us of the fact that there were factors other than
those controlled for in the model, which influenced neonatal mortality trends in
Nepal.

This last part of the analysis which included the past 37 years of neonatal
mortality incidences in Nepal, now supports the whole of the first hypothesis of

the study. But only part of the second hypothesis is supported and the third
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hypothesis was not tested in this part of the analysis. Among the socioeconomic
factors, maternal education and ethnicity is perceived to have shaped the rate of
occurrence of neonatal mortality in the country. The three maternal factors -
previous birth interval, adolescent motherhood and high parity have been seen
to have a dominant effect on neonatal mortality. In actuality, the presence of
significant difference in mortality for the different time periods even after
controlling for the other variables in the study, insinuates that there are many
other factors which influenced the neonatal mortality trends in the country and
which could not be explained by this study.

To conclude, it can be said that the analysis of the secondary data
extending back to nearly 37 years have proved maternal factors like age of
mother at birth of child, her parity and the intervals between births play a
dominant role in the survival chances of her children during the first month of life.
This effect persists even in the presence of socio-economic and personal illness
control factors. Among the maternal factors, previous birth interval was the
principal factor influencing neonatal mortality for the whole study period. But
when we consider only the last three years of the study period, birth interval is no
longer the major element to affect neonatal mortality. It signifies that spacing
behavior have improved in the country and with that change, adolescent

motherhood and higher parity have become the paramount agents to be

reckoned with for neonatal mortality in Nepal.



48

CHAPTER 5

Summary and Policy Implications

5.1 mma

This study cbveréd the last 37 years of neonatal mortality in Nepal. The
sample consisted of 28,459 singleton births and among them 7.3 per cent died
within the first month of life. The neonatal mortality percentage was around 5.7
per cent for the last ten years of the survey period and 8.7 per cent for the period
before that. In the last three years the figures were lower at 4.2 per cent.
Nevertheless, the situation of neonatal deaths is still far from satisfactory.

Logistic regression analysis was done with 4 models. The first 3 models
which deal with the births in the last three years of the study, clearly show
maternal age at birth and parity to be the two major factors which influence
neonatal mortality among the socioeconomic, maternal and personal illness
factors. Children born to mothers 20 to 34 years and 35 to 49 years were hence
seen to have had respectively, 59 and 79 per cent reduced chance of neonatal
mortality than children born to adolescent mothers. Similarly for every
subsequent child born the risk of neonatal mortality increased by 16 per cent.

The fourth model covered the whole study period and included the
socioeconomic and maternal factors in the analysis. In this model, other than

mothers’ ages and parity, the previous birth interval and mothers’ education and
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ethnicity too came up as significant in their effect on neonatal mortality. So a
child born with a preceding birth interval less than 24 months had 1.9 times the
odds of neonatal death than a child born after an interval of more than 24
months. Every subsequent child born had increased mortality risks of 10 per
cent. Children born to mothers 20 to 34 and 35 to 49 years had reduced
mortality risks of 31 and 35 per cent respectively. Children born from mothers
with no education and primary education had 1.9 times the odds of dying than
children with secondary educated mothers. Children born in the low HDI ethnic
groups had a 1.3 times the odds of dying than those born in the highest HDI
group. Fathers’ levels of education was not seen to be a significant factor for
neonatal mortality risk in the multivariate analysis. For children born in the years
1960 to 1986 and 1987 to 1993, after controlling for socioeconomic and maternal
factors, the odds of dying was higher by 1.5 and 1.3 times than those born in the
last three years study period of 1994 to 1996. Hence, neonatal mortality in
Nepal in the last 37 years was mainly influenced by poor maternal education,
lower HDI ethnicity, short preceding birth intervals, adolescent ages of mothers
at birth of child and higher parity. But when only the last 3 years period is

considered, higher parity and adolescent motherhood are the main factors

affecting neonatal mortality in Nepal.
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9.2 - Policy implications

1. In this study adolescent motherhood has come up as one of the major
cause of higher neonatal mortality in the country. The existent policies on
increasing age at marriage do notappear to be functioning well. Hence efforts
must be made to increase awareness among the people about the adverse
effects of such pregnancies and more attention should be given to enforcing the
legal age at marriage.

2. Premarital counseling messages should be dispersed throughout the
country through all mass media. These messages should increase awareness
among the people about the detrimental effects of young motherhood and shohld
encourage people who marry young to try to initiate families after attaining the
prime reproductive ages only. Secondly long term plans of starting premarital
counseling services which concentrate on giving family planning advice should
be initiated.

3. Short spacing of children, though the most important factor inducing
neonatal mortality in the past, appears to have improved. But higher parity
among the mothers is still a major factor to grapple with. Hence the government
should now concentrate on the limiting practices of couples in the country and

give more priority to programs which encourage couples to limit their fertility.
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3. Efforts to improve the education levels of the women in the country should
be intensified, since higher education is not only related with lower mortality, but
may work towards increasing age at marriagevfor the adolescents of the country.
9.3  FEurther Studies

1. A qualitative study on why adolescent marriages are favored in the
country is required to come up with good strategies to decrease adolescent
motherhood in the country.

2. Research on neonatal mortality is a complex matter, requiring the
information on birth weight, gestational age, nutritional status of the mother and
cause of death for the study to be more useful. Hence a study with all such

information collected is needed to get more insight into the high neonatal

mortality in the country.
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Appendix 1.

The Mosley and Chen Analytical Framework for the study of Child Survival in
Developing Countries (1984)

socioeconomic determinants
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Figure 1. Conceptual framework proposed by Mosley and Chen

The framework as shown in figure 1, proposed by Mosley and Chen has
been developed to fill the void between the research conducted by social scientists
and medical researchers. It incorporates both social and biological mechanisms
through which child mortality occurs. The framework involves socioeconomic

factors as independent variables which function through a set of proximate
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determinants to effect child mortality. The proximate determinants through which
the socioeconomic factors function are maternal factors (age, parity, birth interval),
environmental contamination (through air, water skin), nutritional factors
(deficiency in calories, protein and micronutrients), injury and accidents and
personal iliness control factors which include preventive and curative measures.
The proximate determinants are then seen to influence mortélity by making a
healthy child sick and leading to either death directly or to growth faltering and
finally death. '

The socioeconomic determinants are classified into three maijor categories
of individual, household and community level of variables. Among the individual
socioeconomic variables, household member skills measured by educational
levels of parents, health and time are given emphasis. Education of fathers are
said to be linked with income, access to health care delivery and attitudes towards
child care services. In the case of mothers, education is seen to be directly linked
to the proximate determinants, because her educational level may strongly be
associated with each of them. Included among the household levels of
socioeconomic factors are housing, water, sanitary, hygienic and other variables
which may influence child mortality through the proximate determinants. And at
the community level, the ecological setting, political situation, health service
system etc. have been pointed out.

Maternal factor, which is the first of the proximate determinants, has been
suggested to have an independent effect other than the effect it brings about
under the influence of the independent variables. Environmental determinants
accounts for the medical side of the picture and gives lineage for use of the
conceptual framework by medical researchers. Nutrient deficiency is seen to

depict both that of the mothers and the children. Injury includes both accidental



59

and intentional ones. Finally, personal illness control factors involve measures
taken to remain healthy as well as seeking treatment for illness. In the end the
model combines growth faltering and mortality in the dependent variable, to bring

forth the relationship between the survivors and those who die.
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