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Using the data from a survey of deaths of children under 5 years conducted in 1997 in a
county in Shaanxi province, China, this paper examines gender differences in child sur-
vival in rural China. We begin by describing excess female child mortality in the county in
1994-96. We then move on to analyze the mechanisms whereby the excess mortality
takes place, and the underlying social, economic, and cultural factors behind it. We argue
that the excess mortality of girls is caused fundamentally by the strong son preference in
traditional Chinese culture, but is exacerbated by the government-guided family-planning
program and regulations. This suggests that it is crucial to raise the status of girls within
the family and community, so as to mitigate the pressures to discriminate against girls
under China’s low fertility. Finally, we discuss the possible policy options to counter

these pressures and in turn to improve female child survival in rural China.






Child (ages 0 to 4) mortality is usually determined by biomedical, demographic, socio-
economic, and environmental factors (Mosley and Chen, 1984). In populations with no
discrimination against either sex, biomedical factors are the major determinants of sex dif-
ferences, and child mortality is higher for males than for females (Coale, 1991). In fact, at
different levels of child mortality, there exists a “normal” ratio of male to female child mor-
tality. This normal ratio reflects the natural “sex” difference in child mortality resulting from
innate genetic factors. If the observed ratio of male to female child mortality in a population

is lower than normal, the existence of “excess” female child mortality is indicated.

Excess female child mortality has existed in many developing countries, especially in
East Asia, such as China and South Korea, South Asia, such as Pakistan and Bangladesh, and
India, as well as some countries in North Africa (Tabutin and Willems, 1995). This excess is
usually explained in terms of various discriminations against girls in socioeconomic and
related behavioral and environmental factors, such as nutrition, food, and health care. More-
over, excess female child mortality also reflects low status of females, especially girls, and the

related strong preference for sons in families and societies (Waldron, 1983).

Strong son preference and discrimination against girls have existed throughout China’s
history. They still exist in contemporary China, especially in rural areas (Arnold and Liu,
1986; Wen, 1993; Poston et al., 1997; Graham et al., 1998). In recent years, with rapid
fertility decline and a below-replacement fertility resulting from both dramatic socioeconomic
changes and the effective government-guided family-planning program, son preference and
discrimination against girls have intensified. The evidence for this is found in various
socioeconomic and demographic indicators, the most obvious of which are an abnormally high
sex ratio at birth and excess female mortality among children. According to the 1995 1%
Population Survey of China, in 1995, the sex ratio at birth was as high as 118, and the sex

ratio of male to female infant mortality was as low as 0.75, a level unprecedented since the



1950s (Li S. and Zhu, 1998). These generate serious social and demographic consequences for
current and future Chinese society, such as an imbalance in the future marriage market (Tulja-
purkar et al., 1995; Das Gupta and L4i, in press).

The high sex ratio at birth in China has been the subject of attention by researchers, the
general public, policy makers, and the Chinese government. Many studies have been carried
out to investigate the levels, trends, geographic variations, and causes of China’s high sex ratio
at birth, as well as its relationships with other socioeconomic and demographic variables and
the implication for society (Hull, 1990; Johansson and Nygren, 1991; Wen, 1993; Zeng et al.,
1993; Gu and Roy, 1995; Tuljapurkar et al., 1995). The Chinese government at various levels
is cognizant of this situation and has promulgated stricter legal regulations and used prenatal
maternal-health and family-planning services to control prenatal sex determination and
unapproved abortion of planned pregnancies. However, governmental interventions on this
issue have not yet succeeded.

In contrast, there are few studies that have systematically investigated excess female
child mortality in China. Data from the four population censuses shows that excess female
child mortality existed throughout the period of the 1920s—1990s (Das Gupta and Li, in
press); female disadvantage in child survival is heightened in periods with relative household
resource constraints, especially during war, famine, and fertility decline. National child
mortality data have been used to analyze temporal trends and the spatial pattern of excess
female mortality in the 19505—1980s, as well as its relationship with some socioeconomic,
cultural, and family-planning factors (Li S. and Feldman, 1996); this work showed that excess
female child mortality is fundamentally caused by the traditionally strong son preference but
is exacerbated by current below-replacement fertility. Hao et al. (1994) used data from the
China 1988 National Survey of Fertility and Contraception to investigate the roles of gender
in the sex pattern of child mortality. Their results reveal that discrimination against girls is
selectively targeted on those with both older brothers and sisters or on those with only older

sisters. Using data from the China In-Depth Fertility Survey in 1985 and 1987, Ren (1995)



examined sex differences in child survival in three provinces of China; his results suggest that
under persistent son preference, the government-guided family-planning policy has resulted

in higher femalie child mortality in China than expected.

Two points emerge from these earlier studies on excess female child mortality in China.
First, the data used in these studies are mostly from national population censuses and
national surveys on fertility and contraception. Few studies have used data from surveys
specifically designed to explore gender differences in child survival. Second, there has to date
been relatively little work of the kind done in South Asia, on the mechanisms whereby the
excess female child mortality takes place, and on the socioeconomic and cultural factors
underlying the phenomenon. Thus, there is an urgent need for more research on gender
difference in child survival in China, especially in rural areas, with a focus on the mechanisms
and proximate determinants of excess female child mortality, as well as the socioeconomic and
cultural factors underlying it. Such research is important both in drawing attention from the
general public and policy makers to the problem of excess female child mortality and in
formulating policy interventions that can be effective in alleviating such discrimination and

consequently in improving female child survival in China.

In this paper, following the well-known framework on child mortality in developing
countries of Mosley and Chen (1984), we use data from a survey in a county in Shaanxi
province to explore gender differences in child survival in rural China. We designate the
county as “J” county to protect the identity of the subjects and the villages that participated
in our survey. Specifically, we attempt to deal with three questions: (1) the extent of excess
female child mortality in “J” county in the 1990s; (2) the mechanisms that differentially
affect the survival of the two sexes; and (3) the main causes underlying excess female child

mortality and the possible policy options to counter it.



MATERIALS AND METHODS
The Study Area

“J” county is located in the central part of Guanzhong plain in Shaanxi province, close to
the Wei River, which is a tributary of the Yellow River. It is about 40 kilometers from Xi’an
city, which was an ancient capital of China for about 1,000 years until the end of the Tang
dynasty and is currently the capital of Shaanxi. The county’s population was close to
500,000 in 1996.

“J” county is rich in fertile land and is regarded as a relatively developed county in
Shaanxi. As early as 2,000 years ago, at the time of the Qin State, an irrigation system was
already established in the county, making most of its arable land productive. Its agriculture is
well developed, with wheat and corn the main crops. Its grain yield has been historically high
enough to meet local demand and to export to the capital. Farmers are also partly involved in
vegetable and fruit production to serve the needs of neighboring urban residents. Private and
township enterprises developed extensively after the 1980s, absorbing many surplus farm
laborers. In 1994, per capita income for farmers in “J” county was about 1,018 yuan, slightly
higher than the national average of 921 yuan for the whole of China.

The government-guided family-planning policy for farmers in “J” county is about the
same as that prevalent in most rural Han Chinese areas, that is, “one and a half child” per
couple. A couple is allowed to have a second birth only if their first child is a daughter. This
policy has been implemented relatively successfully over the last decade. As a result, popu-
lation growth has slowed, and the performance of the family-planning program of “J” county
is ranked at the medium level by the provincial government in Shaanxi. Nevertheless, in “J”
county, many couples who have had out-of-government-plan births. In 1994, the crude birth
rate in “J”” county was about 17.4 per thousand, a level very similar to that of 17.7 per
thousand in China as a whole.

“J” county is regarded as one of the origins of the Han Chinese population and culture

and therefore retains the core elements of the traditional Yellow River culture. Because it is



located in Guanzhong plain, the population is densely distributed and the size of the villages
is relatively big. Large family clans exist in almost every village and are influential in village
social life. Villages maintain a strict patriarchal family system and patrilocal marriage. As in
other rural Han Chinese areas of China, the strict patriarchal family system, together with
other social and economic factors, makes son preference very strong. This is evidenced by the
high sex ratio at birth of 130 in 1995 in “J” county, considerably higher than that of 118 for
all of China in 1995.

In short, “J” county is about at the medium level in China in terms of its economic
development, family-planning policy and implementation, and extent of son preference.
Therefore, “J” county can to some extent represent the general situation of rural China,
providing a good example for us to explore gender differences in child survival in rural China

and make adequate policy suggestions.

The Survey and Data

As mentioned earlier, our research approach follows the well-known framework for child
mortality in developing countries introduced by Mosley and Chen (1984). In their model,
child survival is jointly determined by five proximate variables; maternal factors, environ-
mental contamination, nutrient defictency, injury, and personal illness control. In addition,
socioeconomic, institutional, and cultural factors at individual, household, and community
levels operate through the proximate determinants of child survival to affect the sex pattern of
child mortality. In this paper, we incorporate the roles of gender in proximate determinants
and factors at individual, household, and community levels into their model, to explore excess
female child mortality in “J” county.

We designed and conducted several surveys including a household survey, a community
survey, focus-group discussions, and a clinic survey. These surveys are complementary in
that they provide us with both qualitative and quantitative data, enabling us to explore gender
differences in child survival and to better understand the child-survival situation beyond just

statistics. The contents of these surveys and their implementation are discussed below.



The household survey was aimed at investigating the general situation of child survival
during 1994—1996 in “J” county, as well as proximate, individual, and household factors that
affect sex differences in child survival. The household survey was conducted with a struc-
tured questionnaire. Its targets included all households in which a child under 5 had died
during 1994-1996. The questionnaire consisted of three sections. In the first, each member of
each household reported individual demographic and social background in the year when a
child died, including information about nationality, age, education, occupation, and marital
status. In addition, each household reported its economic condition. In the second section,
parents of dead children reported information about their dead children, including their sex,
age at death, birth order, birth quota, as well as information about their maternal factors, food
and nutrition, the use of health care, and cause of death (illness or injury). In the third section,

the mother reported her maternal and abortion history, and contraceptive use.

The community survey, which collected general information about the village, was also
conducted with a structured questionnaire. The targets of this survey included all admini-
strative villages in which a child under 5 had died in 1994-1996. In this questionnaire, each
village reported its geographic location, infrastructure, health facilities, family-planning
implementation, economic development, and customs and beliefs relating to childrearing.

The household and community surveys were conducted in May 1997 by the Population
Research Institute, Xi’an Jiaotong University. About 50 interviewers and 5 supervisors par-
ticipated in conducting the survey. The supervisors were staff and graduate students at the
institute, and the interviewers were either local farmers with high school education or local
family-planning workers. Before conducting the survey, the supervisors and interviewers had
obtained a list of the child deaths provided by the “J” county Family Planning Commission
and the Public Health Bureau. The list was checked and supplemented by village heads,
village family-planning workers, village doctors, and others who knew a great deal about
births and deaths of children in the villages. As a result, 815 child deaths from 231 villages

were included in the survey.



Every measure was carefully implemented to ensure the quality of field interviews, data
entry, and data quality. Before conducting the survey, all people involved in the survey were
given a training workshop, focusing on the purposes of the survey, the structure of the ques-
tionnaires, the meaning of the questions, and skills in on-site interviewing. During the survey,
all questionnaires completed by interviewers were carefully reviewed by the supervisors, and
those questionnaires with problems were returned to interviewers; interviews were repeated
when necessary. In addition, for each interviewer, his or her supervisor selected several
households that were asked to answer several key questions again in order to check the
quality of the first interview and the consistency between the two interviews. After the
survey, a double-data-entry method using Foxpro was used to reduce data-entry error. After
the data base was established, a computer program was used to check the internal logical
consistency of questionnaires, and those with inconsistent logic were reviewed again by
supervisors. As a result, although errors were present in the survey data, the quality of data

is quite reliable.

The clinic survey, conducted by clinic doctors with a structured questionnaire, was
administered to parents of 31 children who died in one county hospital and one township
clinic between June and December 1997. This survey was aimed at collecting information on
children who died in clinics rather than at home or in other places. Information collected in
this questionnaire concerned the circumstances of these 31 child deaths, including the cause of

death and the use of preventive and curative health care.

In addition, we conducted five focus-group discussions from June to August 1997.
About 60 people who were cither local farmers or family-planning workers at the grassroots
level participated in these discussions. The focus-group discussions were aimed at discerning
people’s perceptions of gender differences in childrearing. These included cultural customs
and beliefs relating to childrearing, expectations of children, manifestations of son preference,

and causes behind son preference.



The Methods

Qur household and community surveys were administered only to households and
villages with child deaths; those households and villages with only surviving children were not
included. A survey including both surviving and dead children is of course much more ideal
for analyses of determinants of gender differences in child survival. However, owing to
various resource constraints, it was not possible for us to conduct such a survey. This is
quite different from most previous studies on child survival, in which both surviving and dead
children were included. Therefore, using data on child deaths, we adopt two approaches to
analyze gender differences in child survival in “J” county.

The first approach is to compare different aspects of male child deaths to those of female
child deaths by various kinds of proximate, parental individual, household, and community
factors. This includes three parts. First, we calculate ratios of male to female child deaths. In
most countries with normal sex differences in child mortality, the ratio of male to female child
deaths is about 1.2-1.4 for infants aged 0, and 1.0-1.2 for children aged 14 (Li S. and
Feldman, 1996). Combining infants and children together, the ratio of male to female child
deaths should be at least above 1. If the observed ratio is below 1, it indicates the existence of
excess female child deaths. Second, we investigate whether the distributions of child deaths
by various factors, such as birth order, birth quota, etc., are significantly different between
the sexes. Third, we examine whether the means of some indicators relating to child survival,
such as duration of breastfeeding, duration of survival after becoming ill, etc., are significantly
different for the two sexes. The aim of the last two parts is to explore which factors affect
child survival of the two sexes differently. The first approach in this paper is a pairwise
analysis, in that we examine the interaction of sex with each proximate, individual, household,
and village factor. We also compare means of some factors by sex.

In the second approach, we use multivariate logistic and survival models to investigate
how social, economic, and cultural factors at individual, household, and community levels,

such as maternal factors, food and nutrition, and preventive and curative health care, affect
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the proximate determinants of child survival, and how these socioeconomic and cultural
factors operate through the proximate determinants to affect sex differences in the pattern of
child survival.

These complementary bivariate and multivariate analyses use data only from the house-
hold and community surveys, and the results of the analyses are presented in the next
section. Data from the clinic survey and the focus-group discussions are presented in the

discussion section.

RESULTS
Child Deaths and Child Mortality

During 1994—-1996, there were 815 child deaths in “J” county. Of these, 388 were males
and 427 females, with a ratio of male to female child deaths of 0.91. Using the number of
births in 1994—1996 provided by the Family Planning Commission, we estimated infant
mortality in “J” county at about 31.82 per thousand for males and 46.06 per thousand for
females. Based on the “West” model life tables of Coale and Demeny (1983), assuming that
male infant mortality was normal, we estimated the “expected” female infant mortality to be
about 25 per thousand. Thus, female infants suffered excess infant mortality after birth of
over about 21 per thousand. This female child-survival disadvantage was obvious in “J”
county in 1994—1996. In fact, according to the 1990 Population Census, infant mortality in
1990 in “J” county was 42.12 per thousand for males and 44.00 per thousand for females.
Therefore, similar to the trend observed in China in the 1990s (Li S. and Zhu, 1998), relative
to males, female child survival has been decreasing in “J” county.

Next we examine children’s age at death, death place, cause of death, and duration of
survival after becoming ill. As shown in Table 1, the sex distribution of child deaths is
significantly different by age at death, indicating that excess female deaths were unevenly
distributed over age. Assuming the number of male child deaths to be normal and taking a
normal sex ratio of child deaths to be 1.3 for infants (aged 0) and 1.1 for children (aged 1—4),

11



we estimated excess female child deaths in 1994-1996 in “J” county at about 121, that is,
about 28% of female deaths were unexpected. Among them, 119 were infants and 2 were
children. Moreover, the excess of females who died within the first 24 hours of birth was
about 82, an overwhelming majority. These estimates are based on a normal sex ratio at birth
of 105-107. Considering the high sex ratio at birth of 130 in 1995 in “J” county, we believe
that the actual number of excess female deaths exceeded our estimate. Since excess female
deaths were concentrated on those who died within one day of birth, in the following
analyses, we also present the situation of this special group of deaths for reference (for
simplification, hereafter we call it the “one-day group™).

From Table 1 we see that the sex distribution of child deaths is significantly different by
death place, with the sex ratio of deaths above 1 for those who died at a clinic, but well below
1 for those who died at home or other places. A similar situation was also found in the “one-
day” group. Clearly, females were more likely to die at home, and this situation was more
obvious among those who died within one day of birth. In addition, for both all-child deaths
and “one-day” group deaths, children’s duration of survival after becoming ill was higher for
males than for females, although these differences are not significant.

Because this paper focuses on gender, rather than innate genetic sex differences in child
survival, cause of death in the survey was classified infto only two categories: illness and
injury (accidental or intentional). We anticipated that with excess female child mortality in
“J” county, some parents who might have abandoned or killed their children would report the
cause of death as injury. However, contrary to our anticipation, sex ratio of deaths in Table 1
is quite normal among those who died of injury, but abnormal among those who died of ill-

ness. This suggests that the reported cause of death was not accurate in the survey.

Child Deaths by Proximate Factors
The model of Mosley and Chen (1984) includes five proximate determinants of child
survival: maternal factors, nutrient deficiency, personal illness control, environmental con-

tamination, and injury. Here we focus on only the first three of these. (See Table 2.)
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Maternal factors

In Table 2, with respect to mother’s age at birth, the sex ratios of deaths among all the
groups are below 1, and the sex distribution of child deaths is significantly different by
mother’s age at birth. However, bofh for all child deaths and for the “one-day” group, the sex
ratio of deaths is much higher for those children with mother’s age at birth 27 and below than
for those with mother’s age at birth 28 and over. Clearly, excess female child deaths occurred
mainly among children of older mothers. In rural China, mother’s age at birth is also related to
children’s birth order, and this requires more examination.

We also see in Table 2 that the sex distribution of child deaths is significantly different
by birth order. Moreover, while the sex ratio of child deaths among first-order children is
normal, those of second or higher birth-order children are well below 1. Thus, excess female
child deaths occurred mostly among girls who were second- or higher-order births. A similar
situation was also found by Li Y. (1992) in his analysis of child deaths from the 1990
Population Census.

In “J” county, according to family-planning regulations, a couple receives a quota from
the Family Planning Commission before giving birth. Those births outside this are regarded as
out-of-government-plan births. Because of strong son preference, those women without a son
are more likely to have such births. With this in mind, we anticipated that excess female child
deaths would be more likely to occur among those births outside this quota. This is confirmed
in Table 1: the sex distribution of child deaths is significantly different by birth quota, and the
sex ratio of deaths is as low as 0.64 for all child deaths, and 0.25 for the “one-day” group.
Therefore, excess female deaths were heavily concentrated on children born outside the birth
quota. This confirms that the government-guided family-planning program affects the female
child survival to some extent, as Ren (1994) also pointed out in his analysis of child survival
in Shaanxi province using data from the China In-Depth Fertility Survey.

Regarding place of delivery, Table 2 shows that the sex distribution of child deaths is

significantly different by place of delivery, with excess female deaths mostly among those
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