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Abstract

This paper analyzes urban-rural disparities of China’s child health and nutritional status using the
China Health and Nutrition Survey data from 1989 to 2006. We investigate degrees of health and
nutritional disparities between urban and rural children in China as well as how such disparities
have changed during the period 1989-2006. The results show that on average urban children have
0.29 higher height-for-age z-scores and 0.19 greater weight-for-age z-scores than rural children.
Urban children are approximately 40% less likely to be stunted (OR = 0.62; p < 0.01) or
underweight (OR = 0.62; p < 0.05) during the period 1989-2006. We also find that the urban-rural
health and nutritional disparities have been declining significantly from 1989 to 2006. Both urban
and rural children have increased consumption of high protein and fat foods from 1989 to 20086,
but the urban—rural difference decreased over time. Moreover, the urban—rural gap in child
preventive health care access was also reduced during this period.

1. Introduction

Previous studies have shown the existence of various health disparities between urban and
rural areas in the United States, Canada, Australia, China, and other countries in health
status, health access, and health utilization (AHRQ, 2005; Pong et al., 2009; Liu et al., 1995;
Van de Poel et al., 2007). Urban-rural health disparities are expected to be even more
pronounced in China, since the central as well as local governments still implement policies
that are preferential towards urban areas (Zhang and Zou, 2012), and the health care systems
in China have been entirely different for urban and rural populations for the past 60 years.
Moreover, China enforces a residence registration system (hukou) to restrict internal
migration, which creates distortions in labor markets. It discriminates against migrants and
inhibits the expected returns from narrowing of wage/income differentials we would expect
from a free movement between urban and rural areas. Liu et al. (1999) find a widening gap
in health status between Chinese urban and rural residents during the period 1985-1993,
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which is correlated with increasing inequalities of income and health care utilization.
Changes in the health care system and financing mechanisms have been identified as being
among the most important reasons for these increasing health disparities.

Children are expected to be more severely affected by urban—rural health care system
disparities, because they are in the early stages of body growth. Several previous studies
have provided strong evidence supporting this argument. Shen et al. (1996) use five sets of
cross-sectional data between 1975 and 1992 in China and find that the height difference
between urban and rural children has been increasing since China’s Reform and Opening
Policy in 1978. Furthermore, Luo et al. (2009) examine the differences of height and body
mass index of youth in urban vs. rural areas in Hunan province (an agricultural province),
and show that urban youth are significantly taller and heavier (in terms of BMI) than their
rural counterparts in the 1990s and 2000s. Based on the WHO growth reference of 2007, the
stunted prevalence for children and adolescents in 2002 was 16.4% in rural China, but 5.7%
in urban China (Li et al., 2009).

It is well documented that child malnutrition is an important indicator of poor child health
status, which is strongly associated with high mortality risk (Black et al., 2003; Rice et al.,
2000). Childhood malnutrition is also associated with poor health outcome, educational
performance, and labor market outcomes in later life (Jamison, 1986; Alderman et al., 2003;
Manary and Sandige, 2008), so reducing child malnutrition has been listed as one of the
United Nations’ Millennium Development Goals (MDGs) (UN Millennium Project, 2005).

In China, nutrition intake has also been found to be one of the most important factors for all
the health disparities between urban and rural China (Chang et al., 1994). For example, fat
intake is essential to children’s growth, but children in rural China are found to have
substantially lower fat intake than their urban counterparts in the 1990s (Chen, 2000).
Morgan (2000) finds that, despite of considerable regional variations, the average heights of
school-age children increased significantly from 1979 to 1995. Recent evidence also
suggests that the prevalence of child malnutrition declined substantially in China between
1992 and 2002 (Bredenkamp, 2009). Besides nutrition intake, differences in the extent of
health care seeking behavior in urban and rural China are also a key explanation for the
rural-urban health disparity among children (Hesketh et al., 2003).

China has made tremendous economic achievements, but this economic development does
not necessarily reduce inequalities of health status, nutrition, and health care services (Hsiao
and Liu, 1996). In fact, though the differences in height between rural and urban children
narrowed from 1975 to 1985, they widened again from 1987 to 1992 (Shen et al., 1996).

Motivated by the above facts, this paper aims at examining the urban—rural disparities of
China’s child health and nutritional status using data from 1989 to 2006. Our study makes
three contributions to the existing literature. First, we aggregate seven waves of data from
the China Health and Nutrition Survey (CHNS) to study the trend of urban—rural child
health and nutritional disparities from 1989 to 2006. Specifically, we not only investigate
whether urban children have better health and nutritional status than rural children, but also
characterize how such difference has changed during the period 1989-2006. Second, we
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apply Blinder—Oaxaca decomposition to explore the extent to which urban-rural differences
in child health and nutritional status reflects a variety of observed socioeconomic and
demographic indicators or an unobserved component. Finally, in order to help understand
the changing urban—rural gap in child health and nutritional status, we also examine two
possible linkages: whether urban children are better off than rural children in terms of major
food-group consumption and preventive health care utilization, and how these two factors
between urban and rural areas are changing over time.

2. Materials and methods

2.1. Data

We use data from the China Health and Nutrition Survey (CHNS), collected by the Carolina
Population Center at the University of North Carolina Chapel Hill and the National Institute
of Nutrition and Food Safety in the Chinese Center for Disease Control and Prevention. The
CHNS is an ongoing project providing rich data to study social and economic changes in
both urban and rural China, and their effects on the economic, demographic, health, and
nutritional status of the Chinese population. The CHNS employs a multistage, random
cluster sampling procedure to draw the sample from nine provinces in China, including
Guangxi, Guizhou, Heilongjiang, Henan, Hubei, Hunan, Jiangsu, Liaoning, and Shandong.
In the first three waves (1989, 1991, and 1993), Heilongjiang Province was not included. In
the wave of 1997, Liaoning Province was excluded. In each sampled province, counties are
initially stratified as low, middle, and high income, and then four counties are randomly
selected based on a weighted sampling scheme to provide the rural sample. The provincial
capital and a low-income city are selected when feasible to provide the urban sample.
Villages and townships within the sampled counties, and urban and suburban neighborhoods
within the sampled cities, are selected randomly. In 1989-1993 there were 190 primary
sampling units (including 32 urban neighborhoods, 30 suburban neighborhoods, 32 towns
and 96 rural villages), and a new province (Heilongjiang) and its sampling units were added
in 1997. Since 2000, the primary sampling units have been increased to 216 (including 36
urban neighborhoods, 36 suburban neighborhoods, 36 towns, and 108 villages). In each
community, 20 households were randomly selected and all household members were
interviewed, but only preschoolers and young adults aged 20-45 years were surveyed in
1989 due to constraints of funding.

CHNS is an unbalanced panel data. There are 3795 households in first round of the CHNS
conducted in 1989. The 1991 CHNS surveyed only individuals belonging to the original
sample households, and the 1993 CHNS added new households formed from sample
households, resulting in a total of 3441 households. Since 1997, new households in original
communities were also added to replace households no longer participating in the study, and
some new replacement communities were also added in each round of the CHNS.

Sampling weights are not available for researchers to make these data representative of
China or of these nine survey provinces (8 provinces from 1989 to 1997). This is because
“the State Statistical Office of China would not share their sample frame with the CHNS
team” when the survey was planned and implemented, and the CHNS data collectors could
not create their own sampling weights (CHNS, 2012). Although CHNS is not a nationally
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representative data set in China, it is still a good large database to show the health
development of individuals from 1989 to 2006. The response rate was high in various
waves, on average 88% at individual level and 90% at household level (Popkin et al., 2010).
In addition, China currently has 32 provinces or province equivalent administrative units,
and these 9 sample provinces in CHNS vary widely regarding geography, economic
development, public resources, and health indicators and host approximately 45% of China’s
total population.

The present study utilizes the first through seventh waves of the CHNS data: 1989, 1991,
1993, 1997, 2000, 2004, and 2006, so we can examine trends of health and nutritional
disparities for children from 1989 to 2006.1 We analyze children under the age of 18 in each
wave.23 Starting with a sample of 21,870 child respondents, we exclude those with missing
data on height and weight, or implausible height-for-age and weight-for-age z-scores
(exceeding 10 in absolute value; 37 respondents) from the analysis. The final study sample
is a pooled cross sectional data set with 15,719 observations, including 604 observations in
1989,4 3285 observations in 1991, 3295 observations in 1993, 2813 observations in 1997,
2492 observations in 2000, 1525 observations in 2004, and 1705 observations in 2006.

2.2. Variables

The main dependent variables are child health and nutritional status, measured by height-
for-age z-score (HAZ), weight-for-age z-score (WAZ),5 and the anthropometric outcomes of
being stunted or being underweight, using children in urban China as the reference
population (Ministry of Health, 2005).6 A child whose height-for-age z-score is less than -2
is classified as being stunted, and one whose weight-for-age z-score is less than -2 is
classified as being underweight. Being stunted is considered as the measure of long-term
nutritional deficiency, and underweight reflects acute shortages of food.

IThe eighth wave of the CHNS data was collected in 2009 and is partly available at present, but data on child height and weight have
not been released yet when the present study is analyzed. So we are not able to include 2009 wave of CHNS data.

It is well documented that the nutritional status in early childhood and preschool period is of great importance (Ruel, 2010; Victora et
al., 2010; Ruel et al., 2008; Abdeen et al., 2007; Anderson, 1979), and nutrition intervention may have significant long-term economic
consequences (Hoddinott et al., 2008). Although there have been limited studies examining adolescents’ malnutrition and the long-
term cognitive and health effects, recent studies show that malnutrition in adolescents is also serious in developing countries (Cordeiro
et al., 2005; Delisle et al., 2001; Kurz and Johnson-Welch, 1994). Studies show that individuals can gain 15% of their ultimate adult
height and 50% of their adult weight during adolescence, which is accompanied by an increasing demand for nutrients and energy
(Heald and Gong, 1999). Other evidence (i.e. Case et al., 2002) suggests that malnourishment during growth spurts has a bigger effect
on height than malnourishment at other periods. Therefore, we include all children from 0 to 18. Moreover, we also conducted the
analysis for different age groups, and the results are very similar.

According to the previous literatures, girls begin adolescent growth spurt at around 9 years and grow at peak velocity of about 8 cm/
year at about 11-12 years. Boys start growth spurt at around 1.5-2 years later with a maximum growth velocity of about 9.5 cm/year
SAbassi, 1998; Murasko, 2011). So the general growth spurt period is 9-14 for girls and boys.

The health and nutritional data were collected only from preschoolers in CHNS 1989, so the sample size for wave 1989 is much
smaller than the other waves. Accordingly, we have conducted some sensitivity analyses. First, we find similar trend of urban—rural
health difference for children if excluding wave 1989. Second, if we restrict the study sample to pre-school children using CHNS
1989-2006, we also find a similar trend of urban-rural health differences. The results of sensitivity analyses are available from the
authors upon request.

The z-scores are calculated as the difference between actual height (weight) and mean height (weight) divided by the standard
deviation in the reference children population of same age and gender.

We also use the reference standards of the World Health Organization (WHO) growth chart to compute z-scores, and the results (not
reported here) are very similar. Since the weight standards are only available for children from 0 to 10 years in WHO Reference 2007,
we report the results using the reference from 2005 China Health Statistics, which can be used for all the children aged from 0 to 18.
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The key independent variable is whether a child resides in an urban or a rural area (URBAN
dummy), and is constructed from the original sampling-unit variables. The primary sampling
units of CHNS are communities from cities, county towns, suburban villages, and rural
villages of China, which are all entities officially identified by the National Bureau of
Statistics of China. Based on the criterion used for administrative purposes, the definition of
urban areas in China is an urban district, city and town with a population density more than
1500/km? (National Bureau of Statistics of China, 2000). Following this administrative
definition, the CHNS classifies city neighborhoods and county town neighborhoods as urban
areas and classifies suburban and rural villages as rural areas. Jones-Smith and Popkin
(2010) developed an urbanicity index on a continuum for China using CHNS data,®
including 12 components such as population density, economic activity, traditional markets,
modern markets, transportation infrastructure, sanitation, communications, housing,
education, diversity, health infrastructure, and social services. They find that the average
score for cities and county towns (the urban sample) are significantly higher than those for
suburbs and villages (the rural sample). This indicates that the rural sample in CHNS does
come from areas with rural features.

Besides the URBAN dummy, we also control for other covariates that could potentially
affect child health and nutritional status. Health insurance coverage is a binary indicator
showing whether the child has health insurance at the survey time. Individual demographic
variables include age, gender, Han nationality dummy (Han is the largest ethnic group in
China), student status, household income per capita, gender of household head, and
household size. We also control for parents’ demographic and socioeconomic characteristics
if parents’ information is available in the data, including parents’ age, height, BMI,
education, employment status, and health behaviors, as well as indicators for missing mother
and missing father. Health behaviors are measured by two set of binary variables indicating
whether the mother or father smokes cigarettes at the survey time, and whether the mother
or father has drunk any alcoholic beverage in the previous year. In addition, three indicators
for survey periods (1989-1993-1997-2000, and 2004—2006) are included to reflect the time
trend of child health and nutritional status, as we find that the patterns of health disparities
for the above three time periods are significantly different. Dummy variables for the nine
provinces are also added to control for regional differences that may be associated with child
health and nutritional status.

This study also specifies two linkages that may help to understand the changing trend of
urban—rural child health and nutritional disparities: child daily major food-group
consumption and preventive health care utilization. We examine the consumption of three
major food groups at the individual level, including cereals, meat and poultry, and eggs.
They are among the top food sources of dietary fat for Chinese residents (Guo et al., 2000).
The CHNS nutrition survey provides data on individual daily food consumption for three
interview days in each survey year. We calculate the total three-day consumptions of each of

TThis differs somewhat from the US definition of an urban location, which has been defined as a densely populated area consisting of
50,000 or more people (US Census Bureau, 2009).

We try regressions using the continuous urbanization index as the key independent variables, and also find a decreasing trend of
urban-rural health disparities for children. It shows that our results are robust to the binary measure of urban/rural status. The results
using urbanization index are available from the authors upon request.
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the three major food groups as proxies for child nutrition intake,® and use the natural
logarithms of these consumptions to correct the right skewness of these variables.

Preventive health care utilization is measured by a dichotomous variable indicating whether
the respondent has received any preventive health service, such as a health examination, eye
examination, or blood test, during the previous 4 weeks; data on preventive health service
over longer periods are not available in CHNS data.

2.3. Empirical method

We begin our analysis by comparing measures of child health and nutritional status as well
as other explanatory variables between urban and rural samples, using pooled CHNS data
for 1989-2006. We use the chi-square test for dichotomous variables and Student’s t-test for
continuous variables to examine whether the urban-rural differences are statistically
significant, and report their p-values.

We then conduct multivariate regression analyses using the pooled cross sectional data to
study urban-rural disparities of child health and nutritional status after controlling for the
confounding variables.10 Ordinary least squares estimation is employed for the continuous
outcome variables (height-for-age and weight-for-age z-scores), and logit estimation is used
for dichotomous outcome variables (being stunted and underweight). Standard errors are
clustered at the household level. Then, we use Blinder—-Oaxaca decomposition techniques
and multivariate analyses to explain urban—rural health and nutritional disparities for
children in China.

The Blinder—Oaxaca decomposition method divides the health and nutritional disparities
between urban and rural children into a part that can be explained by differences in the
levels of observed covariates such as socioeconomic and demographic characteristics
controlled in the regression, and a residual part that cannot be accounted for by any observed
differences in the covariates (Blinder, 1973; Oaxaca, 1973; Fairlie, 2005). Multivariate OLS
and logistic Blinder—Oaxaca decomposition techniques are used for the continuous and
dichotomous outcome variables, respectively. The Blinder—Oaxaca decomposition results
may depend on the choice of the omitted base group (Jones, 1983; Oaxaca and Ransom,
1999). Our decomposition results use the coefficients from a pooled regression over both
groups as the reference coefficients, and include a group indicator in the pooled model as an
additional covariate (Neumark, 1988).11

In order to explore the dynamic evolution of urban—rural health and nutritional disparity
from 1989 to 2006, we conduct multivariate regression analyses by adding interaction terms
between the dummy variable URBAN and the three time period dummies as defined above,
to identify the changing trends of urban—rural disparities and also to check their statistical
significance level. Moreover, we also perform the multivariate regression analyses for the

9Although these food-group consumptions may not provide children all necessary nutrients, they are still good proxies for child

nutrition intake.

Our empirical method follows the previous literatures on child health as well as urban-rural health difference in China (Case et al.,
2002; Currie and Stabile, 2003; Bredenkamp, 2009; Chen and Li, 2009; Fang et al., 2009a).

To test the robustness, we also use the average coefficients over both groups as the reference coefficients (Reimers, 1983; Yun,
2005), and the decomposition results (not reported here) are very close to ourmain results.
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three time periods 1989-1993, 1997-2000, and 2004-2006 separately. The magnitudes of
our estimated coefficients on the URBAN dummy in each regression are compared to
describe the urban-rural disparities in child health and nutritional status, and to sketch the
changes of these disparities over time.

To understand the mechanisms that underlie urban—rural child health and nutritional
disparities in China, we also examine the urban-rural disparities in two sets of variables
relevant to child health and nutritional status: child daily major food-group consumption
(including cereals, meat/poultry, and eggs) and preventive health care utilization. We choose
not to include these two sets of variables in the multivariate analyses for child health and
nutritional status,12 because of the simultaneity among contemporary food intake, health
care use and child health and nutritional outcomes. And these outcome variables are highly
correlated. For example, the correlation coefficients of egg consumption and all four
measures of health and nutritional outcomes range from 0.4 to 0.8 in magnitude and are
significant at the 1% level. We implement OLS estimation for the three continuous
outcomes of natural logarithm of child daily food-group consumption, and logistic
estimation for the binary outcome of preventive health care utilization. The independent
variables include URBAN dummy, child’s characteristics, household characteristics,
parents’ demographic and socioeconomic characteristics, and indicators of provinces.

3.1. Descriptive results

Table 1 presents the descriptive statistics of variables used in this study for the entire sample
as well as for the urban and rural samples. Urban children account for approximately 24% of
the sample. Urban and rural children were significantly different in almost all the outcome
and control variables. Compared with urban children, rural children had lower height-for-
age and weight-for-age z-scores, and a higher proportion of being stunted and/or
underweight. All of these differences are statistically significant with p < 0.001. Moreover,
urban children consumed more meat and poultry, and eggs, but less cereals than rural
children. The percentage of urban children receiving preventive health service during the
previous 4 weeks was also higher than that of rural children (7% vs. 4%). The descriptive
results thus suggest that rural children in China had lower health and nutritional status. Table
1 indicates that the urban parents were also quite different from rural parents in their
socioeconomic and demographic characteristics. The most obvious is the huge difference in
education attainments. 60% of mothers had primary education or less compared with 27%
for urban mothers; 46% of urban fathers had upper middle school or college education
compared to only 18% of rural fathers.

3.2. Multivariate regression analyses

Table 2 reports the results of multivariate analyses for the urban—rural disparities in child
health and nutritional status, after controlling for the confounding variables listed in Table 1.

120ne more reason for not including these two sets of variables in the main regressions is because a large number of missing data on
child daily food consumption may lead to a substantial reduction of sample size and raise concerns about the representativeness of our

study sample.

Econ Hum Biol. Author manuscript; available in PMC 2014 July 21.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Liuetal.

Page 8

In the estimation, we pool the seven waves of data and include binary indicators for three
time periods: 1989-1993, 1997-2000, and 2004—2006.13 14 After controlling for other
confounding variables, urban children had 0.29 higher height-for-age z-scores than rural
children, and had 0.19 greater weight-for-age z-scores. The coefficients are statistically
significant at the 1% level. To facilitate the interpretation of our results, we translate these z-
scores into actual height and weight of boys at age 9. The differences in height and weight
were 1.77 cm, and 1.08 kg, respectively. Our analysis indicates that urban children were
about 40% less likely to be stunted (OR = 0.62; p < 0.01) or underweight (OR = 0.62; p <
0.05) than their rural counterparts. The coefficient of interest may not be interpreted as a
causal effect, but as an association.

3.3. Decomposition analyses

Table 3 provides the results using Blinder—Oaxaca decomposition technique to determine
the relative importance of observed versus unobserved components in accounting for urban—
rural disparities. The results suggest that both observed and unobserved components are
significant, though the former are slightly more important. More specifically, the predicted
height-for-age z-scores are —0.93 for rural children and —0.31 for urban children. Of this
total difference of 0.62 z-score unit, the observed variables in the model can explain 0.33;
the other 0.29 is due to the unobserved component. Results for weight-for-age z-scores are
similar. In the logistic decomposition analysis for being stunted, the total difference in
predicted probability of being stunted between rural and urban children is 10 percentage
points, of which about 6 percentage points can be explained by the observed factors, and the
remaining 4 are attributed to the unobserved factors. There are similar findings for the
outcome of being underweight.

3.4. Trend analyses from 1989 to 2006

Fig. 1 shows the urban and rural trends of child health and nutritional status from 1989 to
2006. The raw urban-rural gap in height-for-age and weight-for-age z-scores persisted
during this period, but narrowed slightly for height-for-age z-score during 2004-2006. The
urban—-rural gap in the prevalence rates of being stunted and/or underweight declined over
time from 1989 to 2006.

To examine the time trend of urban—rural child health differences after controlling for the
confounding variables, Panel 1 in Table 4 provides multivariate evidence with interaction
terms between time dummy variables and the variable URBAN, and Panel 2 presents the
results of the multivariate regression analyses separately for each of the three survey periods
1989-1993, 19972000, and 2004-2006.1°

Panel 1 in Table 4 shows that urban children’s height-for-age z-scores were 0.33 higher than
that of rural children in the period 1989-1993, but the difference declined by 0.01 z-score

131f we include dummy variables for each survey wave, the results are almost the same.

Some coefficients and odds ratios are not reported here for the sake of brevity, but the full regression models are available from the
authors upon request.

We report only selected coefficients here for ease of exposition, but the full set of regression results is available from the authors

upon request.

Econ Hum Biol. Author manuscript; available in PMC 2014 July 21.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Liuetal.

Page 9

unit from the period 1989-1993 to the period 1997-2000 (statistically insignificant), and
decreased significantly by 0.17 z-score unit (p < 0.05) from the period 1989-1993 to the
period 2004-2006. Consistently, urban children had low probability of being stunted (OR =
0.6; p<0.01) in the period 1989-1993 compared with rural children, but the difference
declined significantly from the period 1989-1993 to 2004—-2006. There was no significant
time trend of the urban-rural difference in weight-for-age z-scores and the probability of
being underweight.

The results in Panel 2 of Table 4 show that urban children had higher height-for-age z-scores
and a lower probability of being stunted than rural children, but the urban—rural gaps
declined from 1989 to 2000, and became statistically insignificant in the period 2004—2006.
For example, the difference in height-for-age z-scores decreased from 0.35 to 0.26, and
further to 0.09 (insignificant). The weight disparity was persistent but also decreased over
time. Urban children’s weight-for-age z-scores were 0.18-0.19 units higher than rural
children’s during 1989-2000, and the difference declined to 0.13 units for 2004-2006 (only
significant at the 10% level). The odds ratio for the variable URBAN in the regression of
being stunted changes from 0.59 during 1989-1993, to 0.63 during 1997-2000, and further
to 0.84 (insignificant) during 2004-2006. It indicates that urban children were about 40%
less likely to be stunted than rural children in the period 1989-1993, but the urban—rural
difference became insignificant in the period 2004-2006. Children residing in urban areas
were less likely to be underweight than those in rural areas in the period 1989-1993, but
were no longer significantly different during 1997-2006.

As a robustness check, we also conduct multivariate regression analyses to examine the
trend of urban-rural health disparities for boys and girls separately. As shown in Table 5, the
results suggest that the urban—rural health difference narrowed for both boys and girls from
1989 to 2006.

3.5. Two linkages

Table 6 shows the multivariate analyses of major food-group consumption and preventive
health care use for children from 1989 to 2006. This table may provide insights into the
urban—rural disparities in child health and nutritional status.18 The results in Panel 1 of
Table 6 suggest that urban children consumed significantly more meat and poultry by 21%,
more eggs by 6% than rural children in the period 1989-1993, and the changes of these
differences were insignificant from 1989 to 2006. The common trend of these two food-
group consumptions was increasing for both rural and urban children. Although urban
children consumed fewer cereals than rural children in 1989-1993 and the difference
decreased over time, the common declining trend of cereal consumption indicates nutrition
transition toward a relative high protein/fat food diet for urban and rural children, and even
more changes for rural children. Moreover, consistent with Panel 1, the results in Panel 2
also show that the urban-rural difference in children’s consumption of meat and poultry was
decreasing from 24% in 1989-1993 to 20% in 2004—2006. This may provide one potential
explanation for the declining trend of urban—rural gap in child health and nutritional status.

16For ease of exposition, we only report selected coefficients, but the full set of regression results is available from the authors upon

request.
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As shown last column of Table 5, urban children were about 2.5 times more likely to use
preventive health care than rural children in the early 1990s. But the difference declined
from 1997 to 2006. Consistently, comparing the results using different time periods of data,
we find that the odds of urban children using preventive health care declined substantially
from 1989 to 2006 and became statistically insignificant during the period 1997-2006. In
the last period of our sample, both urban and rural children had the same likelihood of
utilizing preventive health care.

Because of the simultaneity among contemporary food intake, preventive care use and child
health and nutritional outcomes, we choose not to control for child food consumption and
preventive health care use in our main results reported in the paper (Table 2). To make the
linkages between food consumption, preventive care use and child health, we also try an
alternative estimation by adding them as the covariates in a sensitivity analysis.1’ The
sample size is around one third of those for the main regressions in Table 2, due to
substantial missing data about child food consumption. The results suggest that the
coefficient on urban indicator decreases by one third in the magnitude in the regression for
height z-score, and the consumption of meat and poultry is significantly associated with
better child health. It is also found that the decreasing trend of urban—rural health differences
becomes insignificant in pooled regressions with interaction terms between time dummy
variables and urban indicator, but still statistically significant when we conduct multivariate
regressions separately for each survey period. These findings also imply that the changes of
child food consumption and preventive care use may help explain the decreasing trend of
urban-rural disparity.

3.6. Other findings

Beside the main findings summarized above, our analysis has yielded some other interesting
findings. Table 2 shows that children’s health and nutritional status are positively associated
with health insurance coverage, household income per capita, parents’ height and BMI, and
parents’ education. All the results in Tables 2 and 4 suggest that there were significant
improvements in health and nutritional status for both rural children and urban children from
1989 to 2006.

We control for regional difference associated with child health and nutritional status, using
provincial dummies although unreported in the table. The results suggest that children in the
northeastern province Heilongjiang and coastal province Jiangsu had no significant
difference in health and nutritional status from those in the northeastern province Liaoning
(the reference province). Children in the coastal province Shandong had significantly lower
height-for-age z scores and thus higher probability of being stunted than those in Liaoning.
But children in Shandong had higher weight-for-age z scores and thus lower probability of
being underweight than children in Liaoning. Compared to children in Liaoning, children in
the central provinces, such as Henan, Hubei, and Hunan, had lower z scores of height-for-
age and weight-for-age, and were also associated with higher probability of being stunted;

17The results are available from the authors upon request.
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and children in western provinces, including Guangxi and Guizhou, were worse in all four
health and nutritional outcomes.

Our results also indicate that the gender difference in child health and nutritional status is
modest in both rural and urban samples. As shown in Table 2, girls had a slightly higher
height-for-age z-score (by 0.04 units), and a lower probability of being stunted (OR = 0.91),
although the differences are insignificant. Boys and girls exhibited no significant differences
in weight-for-age z-scores and/or in the probability of being underweight. These results
indicate that the definition and construction of z-scores has captured the biological
difference between genders, which accounts for most of the gender differences in child
growth.

We have also conducted multivariate analyses by gender and with interaction terms between
dummy variable URBAN and gender. The results are in upper Panel of Table 7. They
suggest that the urban-rural differences in height and weight z-scores were more
pronounced for boys than for girls. However, the differences in the stunted and/or
underweight probabilities were larger for girls than for boys. These results also hold if we
run regressions separately for boys and girls (see the lower Panel of Table 7).

4. Discussions and conclusions

The present study shows that urban children in China have better health and nutritional
status than rural children, but the differences have declined significantly from 1989 to 2006.
These findings are robust to bivariate analyses, multivariate analyses of cross-sectional data,
and multivariate analyses of 7 waves’ data with interaction terms. Our results about China’s
urban—rural gap in child growth are consistent with earlier studies (Shen et al., 1996; Luo et
al., 2009; Dearth-Wesley et al., 2008). However, to our knowledge, this is the first study to
investigate the evolution of the differences from 1989 to 2006. The declining trend of
urban—rural difference in child health and nutritional status is also consistent with the study
by Van de Poel et al. (2009), which also find narrowing urbanicity-related inequalities in
both overweight and hypertension for adults from 1991 to 2004 using CHNS data. The
rural-urban difference of weight-forage z-scores is smaller than that of height-for-age z-
scores, which is also consistent with the finding in Smith et al. (2005) based on data from 36
developing countries.

This study may be subject to some limitations. First, due to data limitations, we mainly use
anthropometric indicators to measure child health and nutritional status. But child health
status is multidimensional and nutritional status is only one important dimension. Second,
children of rural migrants cannot be identified separately in the study, because the migrants
are not surveyed in the CHNS data (Fang et al., 2009a). Third, the sample size of
aggregating 7 waves of the CHNS data may not be large enough, given the huge regional
differences in socioeconomic status in CHNS. However, a dataset for children in China from
1989 to 2006 is difficult to find. CHNS data provides us a good opportunity to conduct a 17-
year’s study on the trend of child health and nutrition status in China.

There are several potential explanations for the declining trends of urban—rural disparities.
First, since 1990, China was changing from one facing food shortage and malnutrition to
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one with increasing obesity, especially in urban areas (Du et al., 2002; Dearth-Wesley et al.,
2008; Fang et al., 2009h). Although the total energy intake decreased slightly over time,
food diversity and high protein/fat food consumption increased considerably in both urban
and rural China (Du et al., 2002; Popkin and Du, 2003; Wang et al., 2002). We also find that
although urban children still consume more meat, poultry and eggs than rural children from
1989 to 2006, the common trend of these food-group consumptions is increasing for both
urban and rural children. The urban—rural gap in children’s consumption of meat and poultry
is decreasing over time, which may lead to the declining trend of urban-rural gap in child
health and nutritional status.

We have examined the relative price change of high protein food versus rice, using 2006
adjusted free market price for pork, eggs and rice from the CHNS community survey.
Consistent with our results about child food consumption, there is a common trend in both
urban and rural communities that eggs became cheaper relative to rice from 1989 to 2006.
The relative price of pork versus rice increased from about 4 in 1989 to 7 in 1997, and then
decreased to 4.5 in 2006. This finding suggests the protein/fat rich foods have become
cheaper relative to rice, which helps explain the decreasing intake of cereals and increasing
intake of protein/fat rich food in both urban and rural diet.

In addition, as shown in the literatures, there are rising health problems associated with
overeating or the overconsumption of certain foods or food components (Du et al., 2002;
Popkin and Du, 2003). Previous studies show that overweight and obesity are more
prevalent in urban children than in rural children (Chen, 2000; Yang, 2007; Li et al., 2009),
and the control and prevention of overweight and obesity are more important in urban China
(Li et al., 2009).

The second explanation is that with China’s health system reform since 1998, urban—rural
gap in health care access is significantly improved for children. Despite of the disintegration
of the rural cooperative medical systems (CMS) in the early 1980s (Dong, 2009), Chinese
government tried to re-establish some form of rural CMS on a pilot basis, during the 1990s
(Carrin et al., 1999; Wagstaff and Yu, 2007). In 2003 a nationwide project known as the
New Cooperative Medical Scheme (NCMS) was implemented in rural China. It isa
voluntary health insurance program with huge government subsidies, and aims at covering
all rural population by the end of 2010. Wagstaff et al. (2009) show that NCMS has
increased both outpatient and inpatient utilization by 20-30% for rural households,
including rural children. Lei and Lin (2009) find that the NCMS has significantly improved
the utilization of preventive care in rural areas. In contrast, China’s urban health insurance
system was mainly consisted of labor insurance schemes (LIS) and government employee
insurance scheme (GIS) before 1998, and children were treated as dependents eligible for
partial coverage (Liu, 2002). In 1998, the government launched a health reform in urban
china, aiming at merging the dual system of GIS and LIS into a new insurance scheme
known as Urban Employee Basic Health Insurance Scheme (BHIS) (Xu et al., 2007).
However, in most areas, dependent children of the insured, who used to be partially covered
by LIS, were excluded from this new health insurance system. Therefore, there were more
improvements in child health insurance coverage in rural areas than in urban areas during
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the study period 1989-2006, and as shown in our results, rural children have better access
and use of preventive services essential for child health and nutritional status than before.

Access to preventive health services, including preventive check-up and immunization, is
expected to improve child nutritional status by reducing the incidence and severity of illness
(Alderman and Garcia, 1994; Behrman and Skoufias, 2004; Bredenkamp, 2009). Childhood
disease may lead to decreased dietary intake, poor absorption of nutrients or increased
calorie needs to combat disease, and result in rapid depletion of nutritional stores and
consequently growth faltering, particularly for younger children (Scrimshaw &
SanGiovanni, 1997; Weisz et al., 2011; Rodriguez et al., 2011).

One more explanation is that the one child policy has been enforced better in rural areas in
the recent years, so rural households have fewer children than before, which may lead to
better nutrition status of rural children (Bredenkamp, 2009). Household with fewer children
may have more household resources and time allocated towards enhancing child nutritional
status. Pregnant women expecting fewer children in their life may be more likely to take
appropriate antenatal care and advice, and have better birth outcomes (Guilkey et al., 1989),
which, in turn, improve child nutritional status later in life. Bredenkamp (2009) find that the
status of only one child in the household is significantly associated with better nutritional
status for children in China.

Our decomposition results suggest that demographic characteristics, health insurance,
parents’ socioeconomic factors, and health behaviors account for about half of the observed
differences in health and nutritional status between urban and rural children. This highlights
the potential importance of other, unobserved factors in explaining half of the remaining
differences. Identifying the causes of these urban—rural health and nutritional disparities and
developing appropriate policy recommendations are future directions for researchers and
policy-makers.
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Fig. 1.
Time trends of child health and nutrition status in urban and rural China.

Note: Based upon CHNS data (1989, 1991, 1993, 1997, 2000, 2004 and 2006).
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Table 2

Multivariate analyses of child health status using pooled CHNS data 1989-2006.

OLS regression

L ogistic regression

Height-for-age Z score

Coef.

Weight-for-age Z score

Coef.

Stunted
Odds ratio

Underweight
Odds ratio

Urban

Health insurance
Child age: 6-11
Child age: 12-17
Girl

Han

Student
Log(HH income per capita)
Household head is male

Household size

Mother’s age
Mother’s height
Mother’s BMI

Mother_edu: primary school
Mother_edu: middle school

Mother_edu: high school

Mother_edu: college
Mother employed
Mother smokes

Mother drinks

Father’s age

Father’s height

Father’s BMI

Father_edu: primary school
Father_edu: middle school
Father_edu: high school
Father_edu: college

Father employed

Father smokes

Father drinks
Waves 1997-2000

Waves 2004-2006

Observations

0.29"™" (0.04)
0.20"*" (0.03)
0.18"*" (0.05)

0.19°** (0.05)
0.04 (0.03)
0.00 (0.05)

0.05" (0.03)
0.07"™" (0.01)

-0.17"*" (0.06)
-0.02 (0.01)

0.01" (0.01)
0.04"™* (0.00)

0.03"** (0.00)
0.02 (0.04)
0.05 (0.05)

0.14"* (0.06)
-0.05 (0.11)
-0.01 (0.04)
-0.11 (0.09)
0.02 (0.04)
0.01"* (0.00)
0.04*** (0.00)
0.02"™* (0.01)
0.13"* (0.06)
0.18"*" (0.06)
0.18"** (0.06)
0.48"™" (0.10)
-0.05 (0.07)
0.05" (0.03)
-0.03 (0.03)
0.20"™" (0.03)

0.30"** (0.04)
13,011

0.19"™" (0.03)
0.07"" (0.03)
-0.10"** (0.04)

-0.25"** (0.05)
0.03 (0.02)
-0.01 (0.04)

-0.05" (0.03)
0.03" (0.01)
-0.13"* (0.06)
-0.01 (0.01)
0.00 (0.00)
0.02"™* (0.00)

0.04"™" (0.01)
-0.05 (0.04)
~0.00 (0.04)
0.07 (0.05)

0.01 (0.12)
0.02 (0.04)
-0.07 (0.07)
0.04 (0.03)

0.00 (0.00)

0.02°** (0.00)

0.05""" (0.01)
-0.01 (0.04)

-0.02 (0.04)

0.01 (0.05)

0.27"* (0.11)
-0.12"" (0.06)

0.07""" (0.03)
-0.03 (0.02)

0.15"*" (0.02)

0.40""" (0.04)
13,011

0.62"" (0.06)
0.69°** (0.06)
0.72"** (0.06)

0.65"** (0.07)
0.91 (0.06)
0.89 (0.09)

0.88" (0.06)
0.92"*" (0.03)

1.41% (0.25)
1.00 (0.02)

0.97""" (0.01)
0.94"** (0.01)

0.93°** (0.01)
0.95 (0.09)
0.86 (0.09)

0.73"" (0.11)
1.32 (0.48)
1.02 (0.12)
0.96 (0.22)
0.87 (0.09)

0.99 (0.01)
0.95"** (0.01)
0.98 (0.01)

0.72""" (0.08)
0.64"*" (0.07)
0.65"** (0.09)

0.24"** (0.10)
0.85 (0.12)

0.89 (0.06)
1.07 (0.07)
0.74"*" (0.05)

0.73"** (0.07)
13,011

Econ Hum Biol. Author manuscript; available in PMC 2014 July 21.

0.62"" (0.12)
0.81 (0.15)
0.42"™* (0.08)

0.65"* (0.13)
1.17 (0.14)
0.76 (0.14)

0.69"" (0.11)
0.98 (0.08)

0.90 (0.30)
1.06 (0.04)

0.94*" (0.02)
0.94"™* (0.01)

0.89"** (0.03)
0.80 (0.15)
0.90 (0.18)
1.14 (0.31)

1.36 (0.31)
1.25 (0.64)

0.57"* (0.13)
1.00 (0.02)
0.97"" (0.01)

0.92"" (0.04)
1.20 (0.29)

1.19 (0.26)
0.93 (0.28)
1.21 (0.94)
0.83 (0.27)
0.82 (0.12)
1.04 (0.16)

0.61"™" (0.09)
0.91 (0.16)

12,790
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OLS regression Logistic regression

Height-for-age Z score  Weight-for-age Z score ~ Stunted Underweight

Coef. Coef. Odds ratio Odds ratio
(Pseudo) R? 0.25 0.22 0.14 0.16

Source: Authors’ calculations from the China and Health Nutrition Survey data 1989-2006.

Notes: (i) Cluster-robust standard errors are reported in parenthesis. (ii) Other covariates include indicators of provinces, indicators for whether
mother or father is missing in the health survey, and a constant (for continuous dependent variables), which are not reported here.

*
p<0.10.

*%

p <0.05.

*kk

p<0.01.
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Table 3

Blinder—Oaxaca decomposition results between urban children and rural children.

OLS regression

L ogistic regression

Height-for-age Z score

Weight-for-age Z score

Stunted

Underweight

Predicted value

Rural children ~0.93"** (0.01)
Urban children -0.31"" (0.02)

Difference in predicted value

Total difference (rural-urban)  _p 62*** (0.03)
Explained difference —0.33"** (0.02)

Unexplained difference -0.29°"" (0.03)

-0.35"** (0.01)

0.09"™* (0.02)

-0.44"* (0.03)
-0.25""* (0.02)
-0.19""* (0.03)

19.67%"** (0.0040)
9.38%"*" (0.0052)

10.29%"* (0.0066)
5.87%" " (0.0042)

4.42%"™ (0.0068)

3.26%"** (0.0018)

1.60%"*™ (0.0024)

1.67%"** (0.0030)
0.92%"** (0.0017)

0.75%"" (0.0030)

Notes: Robust standard errors are reported in parenthesis.

*

*
p <0.05.

*%

*
p<0.01.

Econ Hum Biol. Author manuscript; available in PMC 2014 July 21.
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Table 4

Page 25

Multivariate analyses of the trend of child health status from 1989 to 2006.

Child health and nutritional status

Height-for-age Z score ~ Weight-for-age Z score

Coef. Coef.

Stunted

Underweight

Odds ratio Odds ratio

Panel 1: Multivariate analyses with interaction terms between URBAN dummy and time periods’ dummies

Urban

Urban x Waves 1997-2000
Urban x Waves 2004-2006

Waves 1989-1993
Waves 1997-2000

Waves 2004-2006

Observations

(Pseudo) R?

0.33""" (0.05) 0.15"™" (0.04)

-0.01 (0.06) 0.06 (0.06) 0.88 (0.15)

017" (0.08) 0.10 (0.08)

Reference

0.20"™* (0.03) 0.13"*" (0.03)

0.34°** (0.04) 0.38"** (0.04)

13,011 13,011 13,011
0.25 0.22 0.14

0.60"** (0.08) 0.55"*" (0.13)

1.06 (0.47)

144" (031)  L176(078)

0.75"** (0.05)  0.61"*" (0.10)
0.69"* (0.07) 0-84(0.16)

12,790
0.16

Child health and nutritional status

Height-for-age Z score

Coef. of urban

Coef. of urban

Weight-for-age Z score  Stunted

Odds ratio of urban

Underweight

Odds ratio of urban

Panel 2: Multivariate analyses separately for three periods

Waves

1989-1993
1997-2000

2004-2006

0.35"** (0.05) 0.19"** (0.04)
0.26"™" (0.06) 0.18"™" (0.05)
0.09 (0.08) 0.13" (0.08)

0.59"** (0.08)

0.63""" (0.11)
0.84 (0.17)

0.54* (0.13)
0.73 (0.35)

1.16 (0.50)

Notes: (i) Cluster-robust standard errors are reported in parenthesis. (ii) Each cell in Panel 2 represents a cross-sectional regression, and we only
report the coefficients of URBAN dummy here. (iii) Other control variables include child’s characteristics as age, gender, nationality, and student
status; household characteristics as household income, gender of household head, and household size; mother’s characteristics if present in the
survey, such as mother’s age, height, BMI, education, employment status, smoking and drinking behavior, and an indicator for the presence of
mother in the survey; father’s characteristics if present in the survey, such as father’s age, height, BMI, education, employment status, smoking and
drinking behavior, and an indicator for the presence of father in the survey; indicators of provinces; and a constant (for continuous dependent
variables), which are not reported here.

*
p<0.10.

*

p <0.05.

*%

p<0.01.
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Table 5
Multivariate analyses of the trend of child health status for boys and girls (1989-2006).

Child health and nutritional status

Height-for-age Z score  Weight-for-age Z score  Stunted Underweight
Coef. Coef. Odds ratio  Odds ratio

Panel 1: Multivariate analyses with interaction terms between URBAN dummy and time periods’ dummies

Boy sample (obs = 6853)

Urban 0.35"" 0.22"* 064" 062
Urban x Waves 1997-2000 0.02 -0.04 0.79 111
Urban x Waves 2004-2006 -0.16" 0.04 1.28 2.05
Waves 1989-1993 Reference

Waves 1997-2000 0.19"** 0.16"*" 0.78"*" 0.52"**
Waves 2004-2006 0.35°** 0.39"** 0.73"** 057"

Girl sample (obs = 6170)

Urban 031" 0.06 055" 041"
Urban x Waves 1997-2000 -0.05 018" 1.01 1.08
Urban x Waves 2004-2006 ~0.19" 0.18"* 1.72% 1.59
Waves 1989-1993 Reference

Waves 1997-2000 0.20°** 010" 0.74*** 0.70
Waves 2004-2006 0.29*** 0.33*** 069" ** 1.07

Child health and nutritional status

Height-for-age Z score  Weight-for-age Z score ~ Stunted Underweight

Coef. of urban Coef. of urban Odds ratio of urban  Odds ratio of urban

Panel 2: Multivariate analyses separately for three periods

Boy sample
Waves
1989-1993 () 35*** 0.26** 0.65°** 0.64
1997-2000 (34" ** 0.18™** 055" 0.82
2004-2006  0.09 0.14 0.77 161
Girl sample
Waves
1989-1993  ( 33*** 0.08" 051" 0.39™"
1997-2000 ( 19*** 017" 0.69 0.56
2004-2006  0.08 0.16 0.89 0.93

Page 26

Notes: (i) Cluster-robust standard errors are reported in parenthesis. (ii) Each cell in Panel 2 represents a cross-sectional regression, and we only
report the coefficients of URBAN dummy here. (iii) Other control variables include child’s characteristics as age, nationality, and student status;
household characteristics as household income, gender of household head, and household size; mother’s characteristics if present in the survey,
such as mother’s age, height, BMI, education, employment status, smoking and drinking behavior, and an indicator for the presence of mother in
the survey; father’s characteristics if present in the survey, such as father’s age, height, BMI, education, employment status, smoking and drinking
behavior, and an indicator for the presence of father in the survey; indicators of provinces; and a constant (for continuous dependent variables),

which are not reported here.
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*
p<0.10.

*

*
p<0.05.

*%

*
p<0.01.
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Table 6

Multivariate analyses of major food-groups consumption and preventive health care use for children from
1989 to 2006.

Daily consumption of food groups Preventive health care use

Log(cereals) Log(meat&poulty)  Log(eggs)
Coef. Coef. Coef. Odds ratio

Panel 1: Multivariate analyses with interaction terms between URBAN dummy and time periods’ dummies

Urban -0.12°"" (0.01) 0.21"* (0.04) 0.06 (0.05) 2.43""* (0.45)
Urban x Waves 1997-2000  0.03 (0.02) 0.02 (0.05) 0.01 (0.06) 0.49"** (0.12)
Urban x Waves 2004-2006  ( gg*** (0.027) ~ 0.01 (0.05) 0.00 (0.07) 0.42°** (0.11)
Waves 1989-1993 Reference
Waves 1997-2000 -0.10""* (0.03)  0.24"** (0.08) 0.56"* (0.11) 1.837* (0.28)
Waves 2004-2006 ~023"** (003) 0.07 (0.08) 0.42"** (0.11) 180"** (0.30)
Observations 12,374 8176 5366 13,011
(Pseudo) R? 0.52 0.22 0.08 0.08

Daily consumption of food groups Preventive health care use

Log(cereals) Log(meat&poulty)  Log(eggs)

Coef. of urban  Coef. of urban Coef. of urban  Odds ratio of urban

Panel 2: Multivariate analyses separately for three periods

Waves
1989-1993  _0.12"** (0.01) 0.24™*" (0.04) 0.09% (0.04) 2.70°" (0.53)
1997-2000 010" (0.02) 0.20"™™ (0.04) 0.07" (0.04) 1.32(0.29)
2004-2006  —0.02 (0.02) 0.20"* (0.04) 010" (0.05)  0.97(021)

Notes: (i) Cluster-robust standard errors are reported in parenthesis. (ii) Each cell in Panel 2 represents a cross-sectional regression, and we only
report the coefficients of URBAN dummy here. (iii) Other control variables include child’s characteristics as age, gender, nationality, and student
status; household characteristics as household income, gender of household head, and household size; mother’s characteristics if present in the
survey, such as mother’s age, height, BMI, education, employment status, smoking and drinking behavior, and an indicator for the presence of
mother in the survey; father’s characteristics if present in the survey, such as father’s age, height, BMI, education, employment status, smoking and
drinking behavior, and an indicator for the presence of father in the survey; indicators of provinces; and a constant (for continuous dependent
variables), which are not reported here.

*
p<0.10.

*

p<0.05.

*%

*
p<0.01.
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Table 7

Urban-rural disparities in child health status by gender.

Child health and nutritional status

Height-for-age Z score  Weight-for-age Z score  Stunted Underweight
Coef. Coef. Odds ratio Odds ratio

Panel 1: Multivariate analyses with interaction terms between URBAN dummy and gender

Urban 0.30°** (0.05) 0.22°** (0.04) 0.63°* (0.08) 083(0.21)
Urban x Girl ~ ~0.04 (0.06) ~0.08" (0.04) 0.99 (0.16) 055" (0.19)
Girl 0.05(0.03) 0.05" (0.03) 0.92 (0.06) 1.26" (0.16)
Observations 13,011 13,011 13,011 12,790
(Pseudo) R? 0.25 0.22 0.14 0.16

Child health and nutritional status

Height-for-age Z score  Weight-for-age Z score ~ Stunted Underweight

Coef. of urban Coef. of urban QOdds ratio Odds ratio of urban

Panel 2: Multivariate analyses separately for boys and girls

Child gender
Girl - 0.25"** (0.05) 0.15°** (0.05) 0.60°° (0.09) 0.48"™ (0.15)
Boy 0.30""* (0.05) 0.21""* (0.04) 065" (0.08) 0.75(0.:21)

Notes: (i) Cluster-robust standard errors are reported in parenthesis. (ii) Each cell in Panel 2 represents a cross-sectional regression, and we only
report the coefficients of URBAN dummy here. (iii) Other control variables include child’s characteristics as age, gender, nationality, and student
status; household characteristics as household income, gender of household head, and household size; mother’s characteristics if present in the
survey, such as mother’s age, height, BMI, education, employment status, smoking and drinking behavior, and an indicator for the presence of
mother in the survey; father’s characteristics if present in the survey, such as father’s age, height, BMI, education, employment status, smoking and
drinking behavior, and an indicator for the presence of father in the survey; indicators of provinces; and a constant (for continuous dependent
variables), which are not reported here.

p<0.10.

*%

p<0.05

*%

*
p<0.01.
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