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Abstract We examined the effects of child gender and siblings on center-based
care enrollment in the context of China’s one-child policy and its tradition of
preference to have many children, especially sons. Using data from the China
Health and Nutrition Survey (CHNS) 2000 wave and multilevel logistic regression
models, we found that children without siblings consistently had higher odds of
receiving center-based care than those with siblings, while there was no evidence
that child gender mattered. Further analyses did not show evidence that the effects
of child gender and siblings were moderated by household and community
resources or local one-child policy. However, we did find that the presence of male,
older, or school-age siblings (as compared to female, younger, or preschool-age
siblings) reduced preschoolers’ odds of receiving center-based care. This was
possibly because parents valued formal education much more than preschools and
thus focused more on boys when they entered elementary schools than on their
sisters or younger brothers. These findings suggest that more attention needs to be
given to the equal education opportunities for boys and girls as well as for children
with and without siblings.
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Introduction

The one-child policy in China has been implemented for three decades. Under this
policy, most couples are allowed to have only one child, while ethnic minorities and
many rural residents have been granted the freedom to have more than one child.
Meanwhile, the demand for center-based care has continuously increased, though
parental care and grandparent care are still popular in most Chinese families. Given
that traditionally many families prefer to have many children, especially boys, it is
of interest to examine the effects of child gender and siblings, including siblings’
gender- and age-related characteristics (i.e., male/female, younger/older than the
focal child, and preschool/school ages), on children’s center-based care enrollment,
which was the main goal of this study.

One-Child Policy and the Tradition of Son Preference

China launched a series of family planning policies after the establishment of the
socialist regime in 1949, which eventually evolved into the widely known one-child
policy in 1979 (Attane 2002; Fong 2002; Riley 2004; Zhai and Gao 2008). In 1982,
fertility control and family planning became constitutional duties for couples
(Attane 2002). In 2002, the first state legislation of the one-child policy, the Law on
Population and Birth Planning, claimed birth planning as the basic national policy
and a duty for all citizens (Leung 2003; Winckler 2002). Nevertheless, the one-child
policy does not always prevent parents from having more than one child. The 55
ethnic minorities, which account for about 8.4% of the total population, are
exempted from the one-child requirement. In many rural areas, couples are allowed
to have a second child if their first one is a girl, while some other local officials
allow two children in all cases (Attane 2002; Bernman 1999; Hutzler and Chang
2004; Short et al. 2001).

Meanwhile, derived from an agriculture-based economy and influenced by
Confucianism, the patriarchal family system in China traditionally emphasized
having many children with a preference for sons to perpetuate the surname and
lineage of the family (Chow and Zhao 1996; Haughton and Haughton 1995; Li
2004). Sons—especially the eldest son—have traditionally been more highly valued
than daughters, but also expected to fulfill responsibilities such as providing elderly
care for their parents and maintaining financial and social ties to the family
throughout their lives (Short et al. 2001). In many families, children still serve as the
primary caregivers for their aged parents and even grandparents. Therefore, parents
with only one child may worry more about their elderly care. Those couples whose
only child is a daughter see themselves particularly at risk because, once married,
the daughter usually moves away to join her husband’s family and may be much less
likely to return to provide elderly care to her own parents (Chow and Zhao 1996;
Jowett 1991; Meulenberg 2004). Moreover, despite recent rapid socioeconomic
changes and urbanization, agriculture still dominates the economy in many rural
areas, which demands children, particularly sons, as an important source of labor.
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Child Care Arrangements in the Context of One-Child Policy

The types of child care arrangements have been closely related to children’s short-
and long-term developmental outcomes. Prior studies have shown that children who
received center-based care tend to have higher cognitive and social skills (e.g., more
knowledgeable about the world, self-confident, and engaging interaction with peers
and adults) but more problem behaviors (e.g., less polite, agreeable, or compliant,
and more aggressive) than children who were cared for by parents or grandparents
(Clarke-Stewart and Allhusen 2005; Magnuson and Waldfogel 2005; Smolensky
and Gootman 2003). Cross-national studies have also reported long-term positive
effects of high-quality center-based care programs, such as improvement in school
achievement, social skills, college attendance, health, and future earnings; and
reduction in grade retention, high-school dropout rates, teen pregnancies, delin-
quency, and crime (see reviews by Blau 2001; Currie 2001; Organization for
Economic Co-operation and Development [OECD] 2001, 2006; Smolensky and
Gootman 2003; United Nations Educational, Scientific and Cultural Organization
[UNESCO] and OECD 2002).

Parental care and grandparent care have been the most traditional and economical
options and currently still are the most popular child care arrangements in China,
especially in rural areas. Meanwhile, under the influence of Confucianism,
education has been highly valued in Chinese culture and has played an important
role in personal development and social mobility (Zhai and Gao 2008). The benefits
of center-based care, especially in promoting children’s academic achievement,
have been recognized by more and more parents, particularly young and educated
parents. Many parents and grandparents, including those who had no or limited
educational opportunities during the Cultural Revolution (1966-1976), see the
future success of their children or grandchildren as the fulfillment of their own lives
and thus are willing to invest heavily in them from an early age (Chow and Zhao
1996; Li et al. 2001). As a result, the demand for center-based care has continuously
increased in recent decades (Zhai and Gao 2008).

Nevertheless, the potential conflicts between the one-child policy and the
traditional preference to have many children, especially sons, may affect parents’
investment in their children, including child care arrangements. Evidence from
many Asian and African societies characterized by son preference, such as China,
Korea, Vietnam, India, Bangladesh, Pakistan, Nepal, Egypt, Morocco, and Tunisia,
shows that boys are more likely to receive breast-feeding, quality food, education,
child care, immunizations, and medical treatment than girls (Haughton and
Haughton 1995; Hossain and Glass 1988; Li 2004; Mishra et al. 2004; Obermeyer
and Cardenas 1997; Park and Cho 1995; Short et al. 2001). In previous generations
in China, many parents avoided investing family resources in daughters and
sometimes even forced daughters to drop out of school and work to financially
support their brothers’ education (Fong 2002). Furthermore, if family resources
were scarce, parental investments often heavily focused on the eldest son even if he
had younger brothers. Without competition from siblings, children without siblings
(i.e., only children), including only girls, may be more likely to receive better child
care and education compared to those with siblings (Hesketh and Zhu 1997).
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Nevertheless, investing a great deal of family resources in their only children,
particularly only girls, may still be perceived as risky by some parents, who might
worry about having nothing to count on if their only children are not able or willing
to provide care for them in old age. As a result, the one-child policy might
exacerbate discrimination against girls, especially in rural areas (Wang et al. 2000).

Few empirical studies have directly examined the effects of child gender and
siblings on child care in China. The limited number of existing studies found that
compared to families with multiple children, one-child families invested substan-
tially more in child care services, academic tutoring, toys, and family activities
(Chow and Zhao 1996) and that the only children tended to receive more high-
quality care from both parents (Short et al. 2001) and center-based care than their
peers with siblings (Kilburn and Datar 2002). The gender of only children did not
have significant effects on parents’ attitudes regarding devoting family resources to
children (Chow and Zhao 1996). Nevertheless, the effects of child gender and
siblings’ characteristics, such as male/female siblings, younger/older siblings, and
preschool-/school-age siblings, on child care arrangements have not been investi-
gated directly in previous studies.

The present study aimed to fill in gaps in the literature by examining the effects
of child gender and siblings on center-based care enrollment in the context of one-
child policy and the traditional preference to have many children, especially sons, in
China. In particular, this study focused on three research questions: (1) whether
gender had significant effects on the chance of child’s enrollment in center-based
care; (2) whether the presence of siblings in the household had significant effects on
the focal child’s chance of being enrolled in center-based care; and (3) whether
siblings’ gender- and age-related characteristics (i.e., male/female, younger/older
than the focal child, and preschool/school ages) mattered in affecting the focal
child’s chance of being enrolled in center-based care. To further understand the
causal mechanisms, we also examined the moderating roles of household and
community resources and the one-child policy in the relationships between center-
based care enrollment and child gender and sibling variables.

Methods
Data and Measures

This study used data from the China Health and Nutrition Survey (CHNS). The
CHNS was conducted by the Carolina Population Center at the University of North
Carolina at Chapel Hill and the National Institute of Nutrition and Food Safety at
the Chinese Center for Disease Control and Prevention. It was designed to examine
the effects of health, nutrition, and family planning policies and programs on health
and nutrition. The CHNS used a multistage, random cluster process to draw the
sample in each of the nine provinces (i.e., Guangxi, Guizhou, Heilongjiang, Henan,
Hubei, Hunan, Jiangsu, Liaoning, and Shandong). Counties were stratified by
income (low, middle, and high) and a weighted sampling scheme was used to
randomly select four counties in each province. Villages and townships within the
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counties and urban and suburban neighborhoods within the cities were selected
randomly. Data have been collected every two to four years since 1989. More
details about the design of the CHNS can be found on its website (http:/
www.cpc.unc.edu/projects/china).

This study used data from the CHNS 2000 survey, which included 4,064
households and 15,648 individuals. Center-based care programs in China include
nurseries for children under the age of three and kindergartens serving 3-6 years
olds (Lee 1992; Wong and Pang 2002; Zhai and Gao 2008). Thus we focused on
children who were 6 years old and younger in the CHNS 2000 survey. Since our
goal was to examine the effects of child gender and siblings on center-based care
enrollment, children with missing information on key variables of gender, age, or
siblings (less than 1% in total) were excluded. As a result, the full analytical sample
included 784 children from 704 households in 190 communities (i.e., neighborhoods
in urban areas and villages in rural areas).

The outcome variable of this study was center-based care, which referred to child
care provided by daycare centers, nursery schools, or kindergartens run by the
government, communities, private institutions, or work units. Appropriately 16% of
children in the full sample received center-based care. Other children received care
from parents, grandparents, other relatives, neighbors, and others.

Based on previous research, the covariates in the analyses included child,
household, and community characteristics. Child characteristics included gender,
age, member of ethnic minority, and the presence of siblings. Birth order and
siblings’ age and gender have been reported as important factors that influence intra-
household educational investments among children (Ejrnaes and Portner 2004; Garg
and Morduch 1998; Hatzitheologou 1997). To capture the roles of siblings’ gender-
and age-related characteristics in affecting the center-based care enrollment of the
focal child, we further divided siblings into subgroups, including male or female,
younger or older (compared to the focal child), and preschool (0-6 years old) or
school (7-18 years old) ages. The presence of preschool-age siblings may indicate
competition for child care with the focal children, whereas school-age siblings may
dominate the family resources invested in education.

The household characteristics included parents’ marital status, ages, education (i.e.,
primary school or lower, middle school, and high school or higher), and employment,
household monthly income, and the presence of grandparents and other adults. The
total household monthly income was calculated by adding all of the cash and in-kind
incomes from work (e.g., wages, subsidies, and bonuses), farmland and related
incomes (e.g., from gardening, farming, raising livestock, and fishing), and other
sources (e.g., small business earnings, subsidies, welfare, and in-kind benefits). The
total monthly household income was grouped into five categories: less than 500 yuan,
500-1,000 yuan, 1,000-2,000 yuan, 2,000-3,500 yuan, and 3,500 yuan and higher.

The characteristics of communities included urban/rural residence, availability of
child care facilities in the community, local one-child policy (i.e., one child only,
allowing for a second child if the first one was a girl, or allowing for a second child
in all cases), whether local cadres’ responsibility for family planning was
established, and whether one-child subsidy was provided for one-child families.
The local one-child policy variable indicated the local family planning policy, while
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the other two variables reflected the pressures for local officials and the motivations
for families to implement the family planning policy.

A small portion of children in the sample had missing values on some covariates.
In particular, about 18% of children had missing data on mother’s age and education,
13% on membership of ethnic minority, 11% on father’s age and education, 5% on
household income, and 2% on whether local cadre responsibility of one-child policy
was established and whether one-child subsidy was provided. As a result, complete
case analyses on all valid covariates would reduce the sample to 566 children, a
reduction of 28% of the original sample (n = 784). Such a substantial reduction in
sample size would limit the statistical power of the analyses and introduce potential
biases (Hill et al. 2004; Little and Rubin 1987). Meanwhile, the method of dummy
variable adjustment for missing data, advocated by Cohen and Cohen (1983), has
been shown to produce biased estimates (Allison 2001; Jones 1996).

To address the issue of missing data in the sample, we adopted a multiple
imputation method. Multiple imputation uses multiple predictions for each missing
value of variables based on other observed variables and the assumption that data are
missing at random (Hill et al. 2004; Little and Rubin 1987; Rubin 1987, 1996; Schafer
1997; van Buuren et al. 1999). We conducted two-tailed #-tests and did not find
significant differences between children who had valid values on the observed
variables and those who had missing data on these variables. Nevertheless, since
whether the data are missing at random can never be thoroughly tested, it is possible
that the missing data depended on some unobserved variables or the unseen
observations themselves, which could introduce potential biases when multiple
imputation methods were used. Our supplemental analyses using complete cases
found results that were very similar to the models using data from multiple imputation,
which could relieve the concerns regarding the assumption of missing at random in the
data.

To conduct multiple imputation, we used the command “ICE” in Stata 10, which
implements multiple imputation by chained equations (MICE; Royston 2005; van
Buuren et al. 1999). We included province-fixed effects in multiple imputation to
control for the heterogeneity across provinces. A bootstrap method was also
adopted, since it has the advantage of robustness as it estimates regression
coefficients in a bootstrap sample of the non-missing observations (van Buuren et al.
1999). We generated five sets of imputations for missing data and performed
analyses within each dataset separately (Hill et al. 2004; Little and Rubin 1987,
Rubin 1987; Schafer 1997). Then we used the means of coefficients from the
analyses of the five imputed datasets as the final estimates. Their standard errors
were obtained using Rubin’s (1987) combining rules for multiple imputation, as
shown in Eq. 1:

1/2
Sy = <M12§fn+(l+M1)(M1)12(5m5)2> 1)

m m

where b,, is the estimated coefficient, with a standard error of §, in sample m of M
imputed samples (M = 5 in our study); and b is the final estimate, calculated as the
mean of b,,’s.
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Methods

To examine the effects of child gender and siblings on children’s chance of
receiving center-based care, we used hierarchical generalized linear models
(HGLMs) to account for the hierarchical structure of our data in which children
were nested within households and households, in turn, were nested within
communities. Also known as generalized linear mixed models or generalized
linear models with random effects, HGLMs provide coherent modeling frame-
work for multilevel data with nonlinear structural models (Raudenbush and Bryk
2002). In this study, HGLMs also helped capture the multistage, random cluster
sampling designs of the CHNS study. Using HLM6 (Raudenbush et al. 2008), we
set a three-level Bernoulli model (i.e., a special case of binomial models) to
estimate children’s log odds of receiving center-based care with child data at
Level 1, household data at Level 2, and community data at Level 3. The final
estimates were obtained by the multilevel logistic regression models specified
below.

Following the recommended practice by Raudenbush and Bryk (2002), the
sample model at Level 1 is presented in Eq. 2:

Yijk|(/’ijk ~B(1, ‘Pijk) (2)

where Y represents the binary outcome of receiving center-based care for child i
from household j in community k (i.e., Y;x = 1 receiving center-based care and

Y;ix = 0 otherwise), and ¢ is the expected probability of receiving center-based

care, which is normally distributed.
The nonlinear link function is shown in Eq. 3:

Pijk
N = log <1 —jm) (3)
ij

where 7, is the log odds of receiving center-based care.
As shown in Eq. 4, the Level-1 structural model is:

N = moi + TG + TSk + Y T X (4)

where Gy indicates whether the child was a boy or not; Sj; stands for sibling
covariates; and Zn Tk Xnijk Tepresents the vector of n other child-level covariates
(i.e., age and membership of ethnic minority).

The Level-2 structural model is presented in Eq. 5:

Tyjk = ﬁnOk + Z ﬁnpkcﬁjk + Tujk (5)
p

where ) f,,,Cpx denotes the sum of p household-level covariates, as detailed
4

7
above, and r,,; is the random effect with the mean of zero.
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Lastly the Level-3 model is shown in Eq. 6:

ﬂqu = ynpO + Z y111)quk + Unpk (6)
q

where > VnpgSqk 18 the sum of ¢ community-level covariate and u,,,; is the random

effect réipresenting deviation of community &’s coefficient (f,,,) from its predicted
value.

In the analyses, we first applied the models above among children with no
siblings (i.e., only children; S;; = 0) to explore the effects of child gender on their
enrollment in center-based care among only children, controlling for other
covariates. Then we extended these models to children with siblings (i.e., Sjx = 1)
and included sibling covariates (S;;) in the models to investigate the effects of child
gender and sibling on focal children’s center-based care enrollment in the full
sample. In doing so, first, we added a dummy variable of whether the child has one
or more siblings in the model to examine the effects of having any siblings on the
focal child’s center-based care enrollment in the full sample. Second, to check
whether the number of siblings mattered for children with siblings, we included the
number of siblings as a covariate in the model among children with one or more
siblings. Third, to further investigate the roles of siblings’ gender- and age-related
characteristics (i.e., male/female, younger/older than the focal child, and preschool/
school ages) on the focal child’s center-based care enrollment, we focused on the
sample with no or only one sibling. This was because that only a small number of
children (n = 65; about 8% of full sample) had two or more siblings; they might
have siblings of both genders and younger/older or preschool-/school-age siblings,
which would make it impossible to detect the effects of siblings’ gender-/age-related
characteristics. In the sample of children with no or one sibling, we conducted
separate models with three sets of sibling covariates: male/female, younger/older
than the focal child, and preschool/school ages. As regulated in the one-child policy
in many localities and discussed above, child’s gender and whether or not he/she has
one or more siblings, as well as male/female, younger/older, and preschool-/school-
age siblings, may be strongly correlated. Therefore, we also included the
interactions between child gender and these sibling covariates in their respective
models.

To examine the goodness of fit of the models as well as the robustness of results
on key variables, we started from an intercept-only model and incrementally added
the sets of covariates. Specifically, in the three-level logistic regressions, we first
included intercept only in Model 1, which is also known as an unconditional model.
In Model 2, we added gender and sibling variables, the key variables of interest, at
Level 1. We then further included other child covariates at Level 1 in Model 3. In
Model 4, we added household covariates at Level 2. Model 5 additionally included
community covariates at Level 3. Finally, in Model 6, we included the interaction
terms of child gender and sibling variables.

To assess the goodness of fit of these models, we adopted the Akaike’s
Information Criterion (AIC). As a tool for model selection and a measure of the
goodness of fit of an estimated statistical model, the AIC indicates the tradeoff

@ Springer



Center-Based Care in China 753

between bias and variance, or in other words, precision and complexity, in model
construction (Akaike 1974; Burnham and Anderson 2002). The formula for the AIC
is shown in Eq. 7:

AIC = 2k — 21In(L) 7)

where k is the number of independently adjusted parameters and L is the maximum
likelihood of the estimated model. The model with the lowest AIC value among
several competing models best explains the data with a minimum of free parameters
and thus is preferred.

In addition, we also examined the intra-class correlation (ICC) of the multilevel
logistic models. As a measure of group homogeneity, ICC is the proportion of the
between-group variance to the sum of the between- and within-group variance in the
outcome variable (Raudenbush and Bryk 2002; Snijders and Bosker 1999). A
greater ICC coefficient indicates that the variation in center-based care enrollment is
more likely to be due to the features of communities rather than the characteristics
of individual children and families. Since the variance at Level 1 in a multilevel
logistic model is fixed to o* = 7%/3 = 3.29, the ICC coefficient is calculated using
Eq. 8 (Snijders and Bosker 1999):

P = Tooo/ (Tooo + roo + 02) = Too0/ (Tooo + 700 + 7f2/3) (8)

where p is the ICC coefficient, tqqq is the between-community variance from Level
3, roo represents the between-household variance from Level 2, and o7 is the child-
level variance. We examined the ICC coefficients in the unconditional models as
well as the residual ICC coefficients after controlling for the covariates.

Finally, to further understand the relationships between center-based care
enrollment and child gender and sibling variables, we also investigated the
moderating roles of household and community resources and the one-child policy
by including the interaction terms between child gender and sibling variables and
the potential moderators. These potential moderators included whether the
household had a low income (defined as below the median category, which was
below 1,000 yuan), whether the household was in urban areas, whether child care
facilities were available in the community, and whether the local one-child policy
allowed only one child.

Results
Descriptive Statistics

Table 1 presents the descriptive statistics of the outcome variable and the
covariates in the full sample (n = 784), the sample of only children (n = 467),
and the sample of children with siblings (n = 317), respectively. Overall 16% of
children in the full sample received center-based care. Only children were more
likely to receive center-based care (20%) compared to children with siblings (9%).
The findings from multilevel logistic regressions are presented later to show
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Table 1 Descriptive statistics of outcome variables and covariates

All children Only children With siblings

(n = 784) (n = 467) (n = 317)
Child characteristics
Receiving center-based care 0.16 (0.37) 0.20 (0.40) 0.09 (0.29)
Boy 0.55 (0.50) 0.52 (0.50) 0.58 (0.49)
Age of child 3.41 (1.79) 3.32 (1.78) 3.56 (1.79)
Ethnic minority 0.20 (0.40) 0.15 (0.36) 0.26 (0.44)
Having one or more siblings 0.40 (0.49) 0.00 (0.00) 1.00 (0.00)
Family characteristics
Parents were married 0.89 (0.32) 0.86 (0.34) 0.92 (0.27)
Father’s age 30.87 (5.12) 29.76 (4.44) 32.52 (5.61)
Mother’s age 29.39 (4.67) 28.34 (4.03) 30.94 (5.10)
Father’s education
Primary school or lower 0.18 (0.39) 0.15 (0.36) 0.23 (0.42)
Middle school 0.56 (0.50) 0.54 (0.50) 0.60 (0.49)
High school or higher 0.25 (0.43) 0.31 (0.46) 0.17 (0.38)
Mother’s education
Primary school or lower 0.32 (0.46) 0.25 (0.44) 0.40 (0.49)
Middle school 0.52 (0.50) 0.53 (0.50) 0.50 (0.50)
High school or higher 0.16 (0.37) 0.21 (0.41) 0.09 (0.29)
Father employed 0.84 (0.37) 0.81 (0.39) 0.88 (0.33)
Mother employed 0.72 (0.45) 0.69 (0.46) 0.77 (0.42)
Monthly household income
Less than 500 yuan 0.23 (0.42) 0.25 (0.44) 0.20 (0.40)
500-1,000 yuan 0.24 (0.43) 0.21 (0.40) 0.29 (0.45)
1,000-2,000 yuan 0.25 (0.43) 0.22 (0.41) 0.30 (0.46)
2,000-3,500 yuan 0.13 (0.34) 0.13 (0.34) 0.14 (0.34)
3,500 yuan and higher 0.15 (0.35) 0.19 (0.39) 0.08 (0.27)
Grandparent in household 0.56 (0.50) 0.58 (0.49) 0.53 (0.50)
Other adult in household 0.37 (0.48) 0.37 (0.48) 0.37 (0.48)
Community characteristics
Urban residence 0.23 (0.42) 0.30 (0.46) 0.15 (0.35)
Child care facilities available in community 0.78 (0.42) 0.72 (0.45) 0.86 (0.34)
One-child policy in locality
One child only 0.41 (0.49) 0.47 (0.50) 0.32 (0.47)
Allowing 2nd child if 1st was a girl 0.21 (0.40) 0.21 (0.41) 0.19 (0.39)
Allowing 2nd child in all cases 0.38 (0.49) 0.31 (0.46) 0.48 (0.50)
Local cadre responsibility established 0.72 (0.45) 0.77 (0.42) 0.64 (0.48)
One-child subsidy provided 0.55 (0.50) 0.60 (0.49) 0.48 (0.50)

Note: Means with standard deviations in parentheses; descriptive statistics were provided in the full
sample (n = 784), the sample of only children (n = 467), and the sample of children with siblings
(n = 317), respectively
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whether this descriptive result held after controlling for child, household, and
community covariates.

With regard to child characteristics, as shown in Table 1, 55% of children in the
full sample were boys. The average age of all children was 3.4 years old and 20% of
them were members of ethnic minority groups. The percentage of boys was slightly
higher among children with siblings (58%) than among the only children (52%).
Compared to the only children, children with siblings tended to be slightly older (3.6
versus 3.3 years old) and were more likely to be ethnic minorities (26% versus
15%). Overall 40% of all children had one or more siblings. Further descriptive
analyses (not reported in Table 1) show that 32% of children in the full sample had
one sibling, 6% had two siblings, and less than 2% had three to five siblings. As
discussed above, the analyses of the roles of siblings’ gender- and age-related
characteristics focused on children with no or only one sibling. Among children
with only one sibling, 42% had a male sibling and 58% had a female sibling; 21%
had a younger sibling and 79% had an older sibling; and 40% had a preschool-age
sibling while 60% had a school-age sibling.

In terms of family characteristics, Table 1 shows that, 89% of children in the full
sample had parents who were married. On average fathers were about 31 years old
and mothers were about 29 years old. More than half (56%) of the parents of all
children had middle school education while a larger proportion of fathers (25%)
received high school or higher education than mothers (16%). The majority of the
parents were employed (84% of fathers and 72% of mothers). Nearly one quarter
(23%) of children lived in families with a monthly income less than 500 yuan and
15% with 3,500 yuan or higher. More than half (56%) of children had grandparents
living in the household and more than one-third (37%) had other adults in the
household.

Compared to the parents of children with siblings, only children’s parents were
less likely to be married or employed but more likely to be younger and more
educated. The family income distribution among only children was more polarized
than among children with siblings. Only children were also slightly more likely to
live with grandparents than children with siblings, while they were equally likely to
have other adults living in the household.

In terms of community characteristics, as presented in Table 1, about 23% of
children in the full sample lived in urban areas and 78% of them had child care
facilities available in the community. Regarding the local one-child policy, 41% of
children lived in communities that allowed having only one child, while 21% lived
in communities that allowed for a second child if the first one was a girl and 38% in
communities that allowed for a second child in all cases. Almost three quarters
(72%) of the children lived in communities that established local cadres’
responsibility for family planning and more than half (55%) in communities that
provided one-child subsidy to one-child families.

Compared to children with siblings, only children were more likely to live in
urban areas and less likely to have child care facilities in their communities. As
noted above, the units of communities were different for urban and rural areas (i.e.,
neighborhoods in urban areas and villages in rural areas). On average, communities
in rural areas had a larger population (i.e., 4,433 people per village) than those in
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urban areas (i.e., 3,037 people per neighborhood), and thus might be more likely to
have child care facilities. Rural communities also tended to cover a broader
geographic area which required more child care facilities in each community. As a
result, children in rural areas were more likely to have child care facilities in their
communities than their urban peers. In addition, Table 1 also showed that only
children were more likely to live in communities that allowed having only one child,
or a second child if the first child was a girl rather than allowing for a second child
in all cases, than children with siblings. Also, only children were more likely to live
in communities that had local cadres’ responsibility of family planning established
and provided the one-child subsidy than children with siblings.

Effects of Child Gender and Siblings on Center-based Care

Table 2 shows the results of the effects of child gender and siblings on the odds of
receiving center-based care from multilevel logistic regressions. These results were
combined from the estimates of log odds in the five datasets generated by multiple
imputation. HLM6 provides estimates from both unit-specific models and popula-
tion-average models in the multilevel logistic regressions, which were almost
identical in our analyses. The unit-specific approach is suggested as preferable for
investigating the association among clustered observations, especially for con-
structing AIC or ICC (Agresti 2002; Hardin and Hilbe 2002; Pan 2001).
Nevertheless, since our research interest was the effects of child gender and
siblings on center-based care in the overall population, based on the suggestions in
prior research and by the developers of the HLM6 program (Barr 2008; Raudenbush
and Bryk 2002; Raudenbush et al. 2008), we adopted the log odds and their robust
standard errors from the population-average models to calculate the final estimates.
Compared to the unit-specific model, the population-average model is based on
fewer assumptions and thus more robust to misspecification of the random effects in
the model (Barr 2008; Heagerty and Zeger 2000; Raudenbush and Bryk 2002). The
detailed estimates of odds ratios with z-statistics from these five datasets are
presented in Appendix Table 4, which shows that these estimates were very
consistent across the imputed datasets in terms of both magnitude and statistical
significance. Here we only discuss the combined results presented in Table 2.

Panel A in Table 2 shows the results on the effects of child gender in the sample
of only children. Panel B presents results among the full sample that focused on the
effects of child gender and whether the child had any siblings. Panel C shows results
on the effects of child gender and the number of siblings among children with
siblings. Panel D presents results among children with no or one sibling regarding
the effects of siblings’ gender (Panel D1), younger/older siblings (Panel D2), and
preschool-/school-age siblings (Panel D3). Only the findings (odds ratios with
z-statistics in parentheses) on key variables of children’s gender and siblings are
presented in Table 2. The full results of Panels B and D1-D3 from one of the five
imputed datasets are shown in Appendix Table 5.

As detailed above, Model 1 in Table 2 was the intercept-only, unconditional
model. Child gender and sibling variables were added to Model 2, and other child-
level covariates were included in Model 3. Household-level covariates were further
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added to Model 4. Model 5 additionally included community-level covariates. In
Model 6, the interaction terms of gender and sibling variables were added. As
shown in Table 2, overall the values of AIC in all the panels gradually declined
from Model 1 to Model 5, indicating that the goodness of fit of models was
improving when the additional sets of covariates were added in the models. Model 5
had the lowest AIC value compared to those of Models 1-4 in the same panels and
thus would be preferred. The AIC values in Model 6 in Panels B, C, and D were
slightly larger than those of Model 5 in the same panels, which implied that the
inclusion of interaction terms tended to make the models overly complex. Since the
differences in AIC values between Models 5 and 6 were trivial and it was necessary
to check the robustness of findings on gender and sibling variables, we kept the
findings from both Models 5 and 6 and discussed them below.

Table 2 also shows the ICC coefficients across models. The ICC coefficients in
the intercept-only, unconditional models (i.e., Model 1) were 0.18 in Panel A, 0.23
in Panel B, 0.24 in Panel C, and 0.21 in Panel D, which indicated that approximately
18% to 24% of the variance in center-based care enrollment was attributable to the
different characteristics of communities. This also provided evidence for conducting
multilevel analyses (Raudenbush and Bryk 2002; Snijders and Bosker 1999).
Similar to the trend in AIC values, the residual ICC coefficients also gradually
declined from Model 2 to Models 5 and 6, suggesting that the variance in children’s
center-based care enrollment due to the different features of communities declined
as the covariates at the levels of children, household, and communities were
included in the models.

As shown in Table 2, overall children’s gender did not have significant effects on
their odds of receiving center-based care across all four panels (i.e., Panels A-D),
while having one or more siblings (in Panel B), especially male siblings, siblings
older than the focal children, or school-age siblings (in Panel D), tended to reduce
the focal children’s odds of enrolling in center-based care. The coefficients and their
statistical significance of child gender and sibling variables were quite consistent
across models, indicating that although the sample size was relatively small in our
study, the findings on the effects of child gender and siblings on center-based care
enrollment were robust to the choice of covariates and interactions. Since Models 5
and 6 had the best goodness of fit, as discussed above, we only focus on the results
from these two models for discussion below.

Results in Panel B in Table 2 suggest that having one or more siblings had
significant negative effects on children’s center-based care enrollment. Specifically,
compared to only children, having one or more siblings reduced children’s odds of
receiving center-based care by about 50% (significant at p < 0.01 in Model 5 and
marginally significant at p < 0.10 in Model 6). The interactions between child
gender and whether the child had any siblings were not statistically significant,
which implied that the effects of whether having any siblings on center-based care
enrollment were not statistically different for boys or girls.

Further analyses among children with siblings (presented in Panel C, Table 2)
did not find significant effects of the number of siblings on the odds of focal
children’s receiving center-based care. This finding suggested that whether or not
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children had siblings mattered (as shown in Panel B) but the number of siblings—as
long as they had any—did not matter (as shown in Panel C).

Given that whether or not children had siblings mattered, Panel D in Table 2
further shows the effects of sibling characteristics on focal children’s center-based
care enrollment. Focusing on siblings’ gender, Panel D1 shows that compared to
only children, having a male sibling significantly lowered focal children’s odds of
receiving center-based care by 75% (in Model 5) to 84% (in Model 6). In contrast,
having a female sibling did not show significant effects on children’s enrollment in
child care centers. Panel D2 shows that having an older sibling significantly
decreased focal children’s odds of receiving center-based care by 56% (in Model 5)
to 62% (in Model 6) than only children, while having a younger sibling did not
matter. Panel D3 shows that compared to only children, having a school-age sibling
significantly reduced focal children’s odds of enrolling in child care centers by 59%
(in Model 5) to 71% (in Model 6), while having a preschool-age sibling did not
matter. None of the interaction terms between child gender and sibling character-
istics were statistically significant in any models in Panel D, suggesting that while
these sibling characteristics mattered, their effects on the enrollment of center-based
care were not statistically different for boys or girls.

As shown in Appendix Table 5, some other covariates also showed consistently
significant effects on focal children’s odds of receiving center-based care. In
particular, older children had higher odds of being enrolled in child care centers,
after accounting for all other covariates. Compared to their less advantaged peers,
children whose mothers had middle school or more education and those in families
with a monthly income of 500 yuan or more had higher odds of receiving center-
based care. As expected, having a grandparent in the household lowered the odds of
children’s center-based care enrollment. Compared to children in communities that
allowed having only one child, children living in communities that allowed for more
than one child had lower odds of being enrolled in child care centers.

Potential Moderation of Household and Community Resources
and One-child Policy

Table 3 presents the results regarding the moderating roles of household and
community resources and the one-child policy in the relationships between center-
based care enrollment and child gender and sibling variables. The analyses were
based on Model 5 of Panel B in Table 2 from the full sample (n = 784), using the
variable of whether the focal child had one or more siblings. We also conducted
supplemental analyses by including the interactions between the potential moder-
ators and specific sibling variables (i.e., male/female sibling, younger/older sibling,
and preschool-/school-age sibling in Panels D1-D3) and found similar results. The
models in Table 3 included the interactions of child gender and sibling variables
with household low income (in Model 1), urban residence (in Model 2), child care
facility availability (in Model 3), and one-child-only policy (in Model 4). Model 5
included all the interaction terms in Models 1-4.

As shown in Table 3, overall we did not find evidence that the effects of child
gender and siblings on center-based care enrollment were moderated by household
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Table 3 Potential moderation of household and community resources and one-child policy in the
relationships between center-based care enrollment and child gender and sibling variables

Model 1 Model 2 Model 3 Model 4 Model 5

Boy 0.77 (-=0.95)  0.56 (—1.55) 1.07 (0.14) 0.74 (—=1.02)  0.81 (—=0.36)

Having one or more 0.51% (=2.04) 0.52* (=2.45) 0.46+ (—1.72) 0.39* (=2.52) 0.36+ (—1.75)
siblings

Household low 0.584 (—1.73) 0.52* (=2.46) 0.52* (=2.51) 0.53* (=2.47) 0.514+(—1.82)
income
Household low 0.84 (—0.40) 1.09 (0.18)
income*boy
Household low 0.99 (—0.02) 0.90 (—0.22)

income*sibling
Urban residence 1.12 (0.39) 0.77 (=0.77)  1.15 (0.49) 1.13 (0.44) 0.80 (—0.62)

Urban 1.14 (1.56) 1.26 (1.57)
residence*boy

Urban 0.91 (—0.15) 0.76 (—0.43)
residence®
sibling

Child care facilities 1.16 (0.55) 1.14 (0.47) 1.27 (1.00) 1.16 (0.54) 1.24 (0.75)
available in

community

Child care 0.60 (—1.00) 0.68 (—0.71)
facility*boy

Child care 1.13 (0.21) 1.14 (0.21)
facility*sibling

One-child-only 2.68%* (3.76)  2.72%*% (3.78) 2.66%* (3.73)  2.32*% (2.33)  2.56** (2.58)

policy

One-child-only 0.97 (=0.09) 0.77 (—0.62)
policy*boy

One-child-only 1.69 (1.04) 1.85 (1.25)

policy*sibling

Notes: Results were based on the full model in the full sample (i.e., Model 5 of Panel B in Table 2;n = 784)
from one of the five datasets generated by multiple imputation; models included the interactions of child
gender and sibling variables with household low income (in Model 1), urban residence (in Model 2), child
care facility availability (in Model 3), and one-child-only policy (in Model 4), while Model 5 included all the
interactions terms in Models 1-4; odds ratios with z-statistics in parentheses; ** p < 0.01, * p < 0.05,
*p<0.10

and community resources or the local one-child policy. Consistent with the findings
above and across models, boys did not show advantages in center-based care
enrollment, whereas having one or more siblings significantly reduced children’s
odds of receiving center-based care regardless of their gender. Children in low-
income households were less likely to attend child care centers, but the effects of
household low income did not differ for boys and girls or whether they had one or
more siblings. Similarly, neither urban residence nor the availability of child care
facilities in the communities showed significant effects on center-based care
enrollment, and their effects did not differ for boys and girls or only children and
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children with siblings. Lastly, children in communities that allowed only one child
tended to have significantly higher odds of attending in center-based care compared
to their peers in communities that allowed two or more children. Nevertheless, the
effects of one-child policy on center-based care enrollment did not show significant
differences regarding child gender or the presence of siblings.

Discussion and Conclusion

This study aimed to examine the effects of child gender and siblings on center-based
care enrollment, a topic that has been of great concern but largely understudied in
the literature. Using data from the China Health and Nutrition Survey (CHNS) 2000
wave and multilevel logistic regression models, we found that overall children’s
gender did not have significant effects on their odds of receiving center-based care.
This finding was robust across analyses in the full sample and the samples of only
children and children with siblings. Meanwhile, having one or more siblings,
especially male siblings, siblings older than the focal children, or school-age
siblings, tended to reduce focal children’s odds of receiving center-based care.
Additional analyses did not find evidence that the effects of child gender and
siblings were moderated by household and community resources or the local one-
child policy.

The findings clearly showed that children without siblings (i.e., only children)
were more likely to receive center-based care than their peers who had siblings.
The findings on child gender and siblings’ gender- and age-related characteristics
were also interesting. On the one hand, there was no evidence that child gender
played a determining role in the center-based care enrollment of preschoolers
(0-6 years old). On the other hand, the presence of siblings and siblings’ gender
mattered. Having one or more siblings, especially male, older, or school-age
siblings, significantly reduced the focal children’s chance of receiving center-based
care. Furthermore, the effects of siblings on center-based care enrollment were not
moderated by the local one-child policy. In fact, due to intra-household resource
constraints, sibling rivalry is neither because of the one-child policy, nor a unique
phenomenon in China, but exists across nations and cultures. For example, among
the limited number of studies on the effects of siblings on child care arrangements
in the U.S., Lehrer (1989) found that preschoolers’ probabilities of enrolling in
center-based care were significantly reduced when they had siblings, but the ages
of siblings (i.e., preschool or school ages) did not matter. Similarly, Liang et al.
(2000) showed that children who were first-born in the family and children with
fewer siblings were more likely to be enrolled in center-based care. In contrast,
Joesch et al. (2006) found that, compared to preschoolers who had younger
siblings, those who had older siblings were more likely to receive non-parental
care (i.e., relative care, non-relative care, and center-based care) but had no
significant differences in the probabilities of attending center-based care in
particular.
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In terms of the effects of household and community resources, we found that
children from low-income households had significantly lower odds of receiving
center-based care, whereas urban residence and the availability of child care
facilities in the community did not show significant effects on focal children’s
center-based care enrollment. These findings were robust across models in different
samples and with different specifications, including those with interaction terms
between these variables and child gender and sibling variables. This suggests that,
after controlling for child and household characteristics as well as other community-
level variables, including the local one-child policy indicators, the urban or rural
residence of focal children and the availability of child care facilities in their
communities did not significantly affect their enrollment in child care centers. In
addition, these variables of household and community resources, including
household income, urban residence, and the availability of child facilities in the
community, did not show significant moderating roles in the relationship between
center-based care enrollment and child gender and sibling variables. This finding
suggests that the effects of child gender and siblings on center-based care
enrollment were robust even with variations in the level of household resource,
urban or rural residence, or the availability of child care facilities after controlling
for child gender, sibling, and other characteristics as well as other household- and
community-level covariates.

Furthermore, as discussed above, influenced by Confucianism, education
traditionally has been highly valued in the Chinese culture. Nevertheless, in this
study overall only 16% of preschool children were enrolled in child care centers. In
contrast, more than 40% of 3-year-olds and nearly 70% of 4-year-olds in the U.S.
are in some form of center-based care on a regular basis (U.S. Census Bureau 2008;
Waldfogel 2006). The low preschool enrollment rates in China suggest that center-
based care is probably still considered less important than elementary and higher
schooling (the so-called “formal education”) by many Chinese parents. However,
this indicates a laggard condition in China as compared to many other countries and
needs to be addressed. As discussed earlier, cross-national studies have consistently
reported long-term positive effects of high-quality center-based care programs.
Enrolling in center-based care, especially in high quality child care centers, may
indeed lay a solid foundation for these children and give them a head start in
multiple dimensions of their development.

The presence of male, older, or school-aged siblings (rather than female,
younger, or preschool-aged siblings) significantly reduced children’s odds of
receiving center-based care. These findings together suggest that gender may still
play an important role in families’ investment and a school-age male sibling may
spend a proportion of family resources that is large enough to significantly reduce
his preschool-age sibling’s chance to attend child care centers. Therefore, son
preference does not prevail in the care arrangements of preschoolers, but probably
still exists among school-age children. As reviewed above, derived from cultural
customs and social institutions, son preference has been popular in many regions of
the world, especially those of Asian and African societies. Recent cross-national
studies have shown mixed evidence regarding whether son preference, or parental
gender preference in general, decreases along with modernization (e.g., as measured
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by urbanization, industrialization, female education and employment, and house-
hold wealth). Some studies found that modernization reduced son preference
(Burgess and Zhuang 2002; Chung and Das Gupta 2007; Lin 2009), while others
showed that this either only happened slowly or did not happen at all (Andersson
et al. 2006; Das Gupta et al. 2003; Filmer et al. 2008). As long as the cultural and
social roots of son preference (e.g., relying on males to perpetuate family surname
and lineage, perform rituals, and provide elderly care) exist, it may not disappear
automatically over time. As researchers (Chung and Das Gupta 2007; Das Gupta
et al. 2003) indicate, in addition to the provision of equal opportunities for females
in education and employment, policymakers should also focus on the change of
traditional beliefs and social norms on gender roles and equity through interventions
such as media campaigns, legislation, women’s organizations, and financial
incentives. The Chinese government has been making efforts to adopt these
measures, yet it will be a long way to change the belief of son preference that
has been prevalent for thousands of years in this most populous country in the
world.

There are several limitations to the present study. First, although this study made
efforts to control for covariates related to the characteristics of children, households,
and communities, some omitted factors might still play important roles in
moderating the relationships between center-based care enrollment and child
gender and sibling characteristics. For example, parents’ preference for the gender
and the number of children they have may have important effects on child care. Due
to the mandatory one-child policy and the traditional preference to have many
children, particularly sons, couples may not have had the specific gender or number
of children they desired to, which could have played a role in their child care
choices. Unfortunately, the CHNS data do not include information related to
parents’ preferred number and gender of children.

Second, caution should be taken in generalizing the findings of this study
because of data and sampling limitations. In the CHNS survey, the nine provinces
included are all in coastal and near-inland areas, which are far more developed
than those in the western areas. Moreover, although the survey generally used a
multistage, random cluster process to draw the sample, both the provincial capital
city and the lower income city in each province were intentionally selected. Since
we only focused on households with one or more preschool children (i.e., age of
six and younger), our analysis sample tended to have higher proportions of
households in rural areas (i.e., 77%) and ethnic minority groups (i.e., 20%)
compared to the national statistics in the same time period (i.e., 64% and 8%,
respectively) (National Bureau of Statistics 2001). Thus with a sample of 784
preschool children narrowed down from 4,064 households in the CHNS survey, the
findings of this study may not be generated to children in other areas or the
national population. The small sample also made it impossible to conduct further
analyses to investigate the effects of the more specified combinations of siblings’
gender- and age-related characteristics, including male/female older/younger
siblings or male/female preschool-/school-aged siblings. In addition, this study
was based on a cross-sectional survey, which could not address the issue of
potential endogeneity or reverse causality. Recently the CHNS study released the
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new data of 2004 and 2006 waves to the public and corrected the problems in the
identification numbers across survey years. This makes it possible for researchers
to conduct longitudinal studies, which could not be done previously, to examine
the effects of child gender and siblings on child care arrangements. Thus our future
research will test whether the findings in this study hold using the CHNS
longitudinal data and newer waves.

Despite the limitations, the findings of this study provide important implications
for future research and policymaking on child care and education in the context of
the one-child policy and the traditional preference to have many children,
especially sons, in China. This is one of the first empirical studies to directly focus
on the effects of gender and siblings on center-based care enrollment in China. Son
preference was not found in the center-based care enrollment of preschoolers, but
probably still existed among school-age children. This could be due to parents’
lack of recognition of the importance of early childhood education and care, rather
than the actual non-existence of a gender bias during the preschool years.
Policymakers, as they have already been doing, should continue to make efforts to
improve the enrollment and quality of center-based care and to increase the equity
of education for both boys and girls as well as for only children and children with
siblings.
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See Tables 4 and 5.
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