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ABSTRACT

Obesity and overweight have become increasingly prevalent in developing countries like China.
This paper explores the evolvement of body mass index (BMI) of the Chinese population using
a nationally representative sample. Focusing on familial transmission of BMI, we model married
couple’s BMI jointly and explore how parents’ BMI affect children’s BMI. In particular, we use
spousal and parental characteristics as proxy variables to account for potential omitted variables
bias and explicitly model common couple effect with the correlated random-effects model for
couple’ BMI. Our analysis suggests strong and positive spousal dependence and intergenerational
transmissions of BMI in Chinese families. The influences of spousal BMI, parental BMI and a variety
of social economic characteristics are found to depend on gender, region of residence (urban
versus rural) and evolve over time. We find positive effects of spousal BMI that are significant,
asymmetric (greater for wife than for husband), and generally vary across regions. For grown
children, we find parental BMI to be the most important predictors for children’s BMI. Since families
can play an essential role in preventing obesity, our results can be useful for developing health
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intervention programs and promoting healthy lifestyle.

I. Introduction

Obesity is a common risk factor associated with
many chronic diseases, and its increasing prevalence
has imposed tremendous financial burden on coun-
tries undergoing rapid economic development.
Although there are numerous studies on the unde-
sirable economic and health consequences of obesity
in developed countries, academic research is rela-
tively silent on its impacts on developing countries.
But this does not imply it is not an important topic
in these countries. According to a recent survey (Ng
et al. 2014) conducted by the Institute for Health
Metrics and Evaluation at the University of
Washington, China has the second largest obese
population (more than 62 million) in the world.
According to the 2015 Report on the Nutrition and
Chronic Disease Status of Chinese Residents', the
overweight and obesity rates of Chinese adults are
30.15% and 11.9% respectively in 2014, significantly
increased from 22.85% and 7.1% in 2002. Body mass
index (BMI), defined as height/weight (meters/kg’),

is a common measure to classify overweight and
obesity. Using nationally representative household
surveys, we depict an increasing trend of obesity and
overweight percentages of Chinese adults from 1991
to 2011 in Figure 1 below.

A large number of studies show that overweight
and obesity are associated with family environment
and genetic traits (Vogler et al. 1995; Philipson and
Posner 1999; Jeffery and Rick 2002; Sacerdote 2004;
Lakdawalla and Philipson 2009; Gao, Zhang, and Wu
2015; Gao and Shen et al. 2017). For example, Jeftery
and Rick (2002) report that spousal correlation in
BMI ranges from 0.1 to 0.2. Positive spousal correla-
tion in BMI can be attributed to: (1) assortative
matching in selection of spouse, and (2) family envir-
onment, including exercise frequency, dietary habits
and household income, which are usually common
and shared by couples. Using a novel copula model
Gao, Zhang, and Wu (2015) find that the intergenera-
tional BMI dependence is generally asymmetric and
stronger for females. Intergenerational transmission
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Figure 1. Percentages of overweight and obese Chinese adult over time.

of BMI arises for two reasons: (1) genetic traits, which
are shared by biological parents and children; (2)
family environment (where and how parents raise
their children). Existing literature indicates that
family environment plays an important role in both
spousal and intergenerational correlation in BMI. For
instance, Anderson, Butcher, and Levine (2003) sug-
gest that if mothers work for long hours their children
are more likely to be obese or overweight. Taveras
et al. (2005) find that overweight and obesity are
negatively related to the frequency of having family
dinners.

Some recent studies consider weight/height data
augmented with socioeconomic variables (employ-
ment status, income, insurance, etc.), demographic
information (age, gender, education, residents’
area, etc.) and behavioural variables (smoking,
exercise frequency, etc.) to help explain observed
variations in obesity and overweight (Price, Reed,
and Guido 2000; Wilson 2002; Chou, Grossman,
and Saffer 2004; Classen and Hokayem 2005;
Mamun et al. 2005; Abrevaya and Tang 2011;
Cohen et al. 2013; Chen, Liu, and Wang 2014;
Gao and Shen et al. 2017). For example, Abrevaya
and Tang (2011) use a large micro dataset in the
United States with information on husbands, wives
and grown children to explore familial BMI rela-
tionship and determination of weight status. They
find that household income affects husband’s and

wife’s BMI differently; parental BMI and smoking
behaviour serve as significant predictors for grown
children’s BMI. Gao and Shen et al. (2017) explore
a Chinese data and find different determinants of
BMI for urban and rural residents. In particular,
they suggest that BMI is correlated with gender,
age, labour intensity, drinking and eating habits
among urban residents, and with income, number
of siblings and eating habits among rural residents.

This paper attempts to analyse the increasing
prevalence of obesity and overweight in China
over a span of two decades. We make two primary
contributions to the current literature. First, we
explicitly model familial relationship of BMI in
different areas of China. Although Gao and Shen
et al. (2017) also consider separate models for
Chinese urban and rural residents’ BMI, they do
not take into account spousal BMI and parental
BMI in their analysis despite the abundant evi-
dence on BMI transmission within family.
Secondly, our analysis explores the dynamics of
obesity and overweight determinants for Chinese
in different periods. The importance of dynamics
of obesity determinants is demonstrated by
Philipson and Posner (1999) and Lakdawalla and
Philipson (2009), who argue that agricultural and
technological innovations contribute to the
increase in overweight and obesity. As China has
experienced a rapid economic growth and



numerous agricultural innovations since early
1990s, one may naturally conjecture that the deter-
minants of obesity might have evolved during this
period. Unlike studies that rely on cross-sectional
data (e.g. Abrevaya and Tang (2011) and Gao and
Shen et al. (2017)), we utilize nationally represen-
tative data that span two decades since 1991. This
longitudinal sample allows us to model time vary-
ing impacts of various contributing factors on BMI
during the sample period.

Our results provide strong evidence on BMI
transmission within family. For example, an indi-
vidual’s BMI is found to have a significant and
positive impact on the BMI of his/her spouse,
though this impact has decreased in the recent
decade. Intergenerational transmission of BMI is
evident: parental BMI is the most important pre-
dictor for children’s BMI. We also find that indivi-
dual BMI depends on socioeconomic and
demographic characteristics. In particular, income
effect is positive for men’s BMI while employment
status has a negative effect on women’s BMI.
However, these characteristics are not as informa-
tive for children’s BMI, for whom only education
attainment is found to be a negative predictor for
younger women. Lastly, we identify significant
education impact on couples’ BMI using structural
regressions with a common couple effect, suggest-
ing that some common factors influencing both
husband and wife are probably omitted.

The remainder of this paper is structured as
follows. Section II briefly introduces some back-
ground information and provides summary statis-
tics of the household survey data used in our
analysis. Section III presents the models and esti-
mation results. Specifically, section 3.1 and section
3.3 consider proxy-variable regressions for spousal
BMI and children BMI, while section 3.2 investi-
gates couple effects using correlated random-effects
regressions for spousal BMI. The last section
concludes.

Il. Data

This study uses data from the China Health and
Nutrition Survey (CHNS) that is collaborative
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project between Carolina Population Center at
the University of North Carolina at Chapel Hill
and the National Institute for Nutrition and
Health (NINH) at the Chinese Center for Disease
Control and Prevention (CCDC). This project is
designed to measure the impacts of health, nutri-
tion and family planning policies implemented by
national and local governments, and examine how
the economic transformation of China affects the
health and nutritional condition of the Chinese
population. The survey was conducted in 12 pro-
vinces (Guangxi, Guizhou, Heilongjiang, Henan,
Hubei, Hunan, Jiangsu, Liaoning, Shaanxi,
Shandong, Yunnan and Zhejiang) and 3 national
central cities (Beijing, Chongqing and Shanghai).
The initial round of survey began in 1989; detailed
information pertinent to this study was collected in
eight subsequent rounds in 1991, 1993, 1997, 2000,
2004, 2006, 2009 and 2011. We therefore focus our
analysis on these eight rounds. To capture
dynamics in BMI determinants during the sample
period and at the same time to avoid yearly sam-
pling variations, we cluster our samples into the
1990s group (1991, 1993, 1997, 2000) and the 2000s
group (2004, 2006, 2009, 2011).

CHNS conducts surveys at the household level,
collecting information regarding individual house-
hold members such as age, education level, height,
weight, employment status, smoking behaviour
and health insurance coverage. Also available are
some household common characteristics, such as
total annual income (in RMB), child status (has
child or not) and region (urban or rural). The key
variable in our study, BMI, is measured as weight/
height’ (kg/m?) in the typical way. Notice that the
recommended classification of obesity and over-
weight is different for the Chinese population
because Asians tend to have higher body fat than
whites of same age and BMI (Potts 2003). In parti-
cular BMI values between 24 and 28 are classified
as overweight and those greater than 28 as obese’

We present summary statistics of our sample in
Table 1. Sample averages and standard deviation of
non-indicator variables, as well as percentages of
indicator variables are reported separately in the
upper and lower panel of Table 1. The first two

The more common cut-offs are BMI between 25 to 30 for overweight and BMI greater than 30 for obese. Our analysis is not sensitive to this alternative

criterion..
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Table 1. Variables and descriptive statistics.

Married couple

Grown children

Female Male Female Male
Non-indicator variables
BMI 22.96 22.86 21.14 22.03

(3.79) (3.30) (3.15) (3.35)
Family income (in RMB) 30,894 30,894 29,251 35,371

(48,970) (48,970) (40,180) (64,766)
Education (in years) 6.40 8.04 9.68 9.58

(4.32) (3.72) (3.60) (3.04)
Age 43.24 45.11 23.59 27.35

(12.17) (12.51) (5.44) (7.21)
Indicator variables
Obese (1 if BMI > 28) 0.077 0.069 0.020 0.054
Overweight (1 if 24 < BMI < 28) 0.260 0.252 0.101 0.175
Has child 0.660 0.660 0.049 0.124
health insurance 0.479 0.516 0.534 0.573
Smoker 0.030 0.672 0.016 0.535
Employed 0.707 0.823 0.759 0.828
Urban 0.291 0.291 0.324 0.290
Married 1.000 1.000 0.132 0.492
Number of Observations 11,541 11,541 1,437 2,982

standard deviations reported in parentheses for non-indicator variables.

columns of Table 1 report information of married
couples during the sample period. On average,
wives have slightly higher BMI and less education
than husbands. Roughly 25% of couples are obese
or overweight in our sample. Two thirds of couples
in our sample have at least one child and about half
of them have health insurance. In the couple sam-
ple, 67% of men are smokers while only 3% of
women smoke frequently; men have higher
employment rate than women (82.3% v.s. 70.7%).
Around 30% of the couples come from urban areas.
China uses a residence registration system called
‘hukou’, which classifies people as rural or urban
residents, to restrict free migration and determine
eligibility to local resources such as public educa-
tion, medical care and pension plan. For example,
school-age children from rural areas do not have
access to public schools in urban areas, even if they
have been living in the urban areas. We are inter-
ested to learn whether China’s economic transfor-
mation had affected overall health condition of
people with urban or rural hukou differently,
given that generally urban areas have benefited
more from the transformation during the sample
period. For this purpose, we conduct our analysis
for urban and rural areas separably.

The last two columns of Table 1 report summary
statistics for grown children who live in the same
household with their parents. In our investigation
of intergenerational BMI transmission from par-
ents, we focus our analysis on children with

complete information on both parents in the sur-
vey. In our sample there are 1,437 grown daughters
and 2,982 grown sons who lived with their parents.
On average, female children have lower BMI than
male children. This could be partially explained by
their younger age (23.59 v.s. 27.35). Unlike their
parents, male and female children have the same
level of average education. Only 7.5% of female
children are obese or overweight, in contrast to
15.9% for male children. Not surprisingly more
men are smokers than women (53.5% v.s. 1.6%);
nonetheless, the prevalence of smoking is lower
than that among their parents. Employment rates
are 75.9% and 82.8% for female and male respec-
tively. The employment gender gap among growth
children is smaller than that of their parents (6.9%
v.s. 11.6%), probably reflecting an increasing status
of younger women in China’s labour market. There
are more married men than married women in the
grown children sample (49.2% v.s. 13.2%). This is
due to the fact that in China married daughters are
considerably less likely to live in the same house-
hold with their parents than married sons.

lll. Models and results

Following Abrevaya and Tang (2011), we employ
proxy-variable regressions and correlated random-
effects models to account for potential endogeneity
and examine familial relationship of BMI.
Section 3.1 examines impacts of demographic and



economic characteristics and spousal BMI on indi-
vidual BMI. Particularly we include spousal infor-
mation to control for potential endogeneity due to
omitted variables in the determinants of BMI.
Section 3.2 investigates spousal BMI regressions
that allow for correlated random effects to address
endogeneity concern. We explore intergenerational
BMI transmission between parents and grown chil-
dren in section 3.3.

Spousal BMI regressions with proxy variables

We consider the following models for wife’s and
husband’s BMI:

BMI, = x',B,, + aw + €, (1)

BMI;, = x’h/Sh + oy + € (2)

where subscript w denotes wife and h husband. On
the right-hand side of both equations, x is a vector
of observed individual variables, & represents an
unobserved factor that may correlate with both
BMI and x, and € is an idiosyncratic error term
satisfying E(x’ €) = 0. We assume different coeffi-
cients in equation (1) and (2) to allow for different
marginal effects of x,, and x;, on wife’s and hus-
band’s BMI. We include the unobserved «a to
account for the fact that some likely contributing
factors such as exercise or eating habits are not
available from the survey and these omitted vari-
ables are possibly correlated with some covariates
in x. Due to the presence of unobserved «, regres-
sing BMI on x using the ordinary least squares
(OLS) produces inconsistent results. To mitigate
endogeneity bias, we employ spousal information
as proxy variables for the omitted term « in the
regressions. Especially we use spousal covariates
Xspouse SUch as spouse’s education, employment sta-
tus and smoking behaviour as proxies for a and
incorporate them as additional covariates.

We consider three model specifications to ana-
lyse determinants of individual BMI and present
the corresponding results in Tables 2, 3 and 4.
Model 1 includes only individual characteristics
as covariates with no spousal information. Model
2 considers both spousal BMI and individual char-
acteristics to explain variations in BMI. The last
model employs individual characteristics and
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additional spousal information as proxy for
omitted variables in the regression. We include
province dummies in all three models and report
robust standard errors clustered at the couple level.
As we discussed earlier we have four subsamples
(1990s/2000s groups and urban/rural groups) for
each model, and we shall use years x region to
denote a specific group for notational simplicity
in the following discussion.

Relationship between individual BMI and spousal BMI
Regression results reported in Tables 3 and 4 suggest
significant influence of spousal BMI on that of the
other half. Husband’s BMI has a larger impact on
wife’s BMI across all groups and models. This asym-
metry is most pronounced in the 2000s X urban
group where husband’s impact is twice as large as
wife’s impact, though their magnitudes have
decreased over time. Overall these impacts vary
over time and across regions. Comparing results
across different regions from the same period, we
find larger spousal impacts in the rural group
after year 2000. For instance in model 2 for the
2000s group, the marginal effect of spousal’s BMI
in the rural sample is considerably larger than its
urban counterpart (0.103 v.s. 0.064 for wife’s BMI
and 0.098 v.s. 0.032 for husband’s BMI). Similar
findings are reported in model 3 wherein more
individual and spousal characteristics are included.

Relationship between individual BMI and
characteristics

In models 1, 2 and 3 we investigate how individual
characteristics can explain their own BMI with and
without spousal BMI. Coefficients of age and age
square are significantly positive and negative in all
models, suggesting that BMI tends to increase with
age at a decreasing rate. Smoking turns out to be
a strong predictor for male BMI except for the
2000s x urban group. This is not uncommon since
nicotine is known to contribute to weight loss. No
significant results are observed on female BMI. This is
plausibly due to lack of variation in the smoking
variable for the female sample, wherein only 3% are
smokers.

Income is found to be a positive predictor of
husbands’ BMI, and its impact seems to decline
over time. Since nutrition demand is higher for
men than women, it is not unexpected to see
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a positive impact of increased income on male BMI
during early stage of economic development. As
China went through further economic transforma-
tion, nutritious food became more readily avail-
able. Correspondingly, we observe in our analysis
diminished income effect for male BMI in the
2000s. For women, significant income effect is
only observed for the 1990s x urban group. We
note that income effect on male BMI also varies
regions. For example in model 1 coeflicients of
income are 0.501 and 0.385 for male from the
urban and rural areas in the 1990s; they are reduced
to 0.162 and 0.127 in the 2000s. Similar findings
appear in models 2 and 3.

Employment status is a useful predictor of BMI
for some groups. Men in the rural area are more
likely to have lower BMI if they are employed,
while this employment effect is not significant in
the urban area, probably reflecting the fact that jobs
for men in the country tend to be more labour
intensive than those in the cities. Women in all
but the 1990s x urban group are also likely to
have lower BMI if they are employed.

Relationship between individual BMI and spousal
characteristics

What if spousal characteristics, other than BMI,
are used as proxy for omitted determinants of
individual BMI? To answer this question we
include additional spousal information such as
education, employment status and smoking in
model 3. We also include an interaction term
between couples’ smoking indicators, treating
the category of non-smoking husband and wife
as the baseline in the model. Spousal education is
a significant predictor for female BMI (-0.064) in
the 2000s x urban group and for male BMI
(0.070) in the 1990s x rural group. Interestingly
though the magnitudes are close they show oppo-
site signs, suggesting that spousal education
probably proxies for different latent components
in the omitted term a. Spouse’s employment sta-
tus is also a useful predictor for male BMI except
for the 1990s x rural group. In particular, it is
suggested that the husband tends to have lower
BMI if his wife is employed. One plausible reason
for this finding is that in Chinese households,
wives are typically responsible for most of
house keeping and meal preparation. If the wife
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is employed, she would have less time for meal
preparation and at the same time the husband
might have an increased share of house keeping,
both of which might have a negative effect on
husband’s BMI.

Spouse’s smoking seems to be a complement of
own smoking for men, as the coefficients of double-
smokers are at least 100% higher than those of
smoking husband and non-smoking wife. We con-
jecture that this interaction term proxies for some
unobserved factors such as health awareness or
living environment. These terms are significant
for female BMI only in one group (2000s x urban).
Again this is probably due to the fact that only 3%
of wives are smokers in our sample. Overall we find
that incorporating spousal information as proxy
variables tends to improve the prediction of hus-
band’s BMI, as is evident from higher adjusted
R-squares in those regressions.

Spousal BMI regressions with correlated random
effects

In this subsection we employ the correlated ran-
dom-effcts (CRE) model (Chamberlain 1982) to
account for potential dependence between unob-
served common factors of spousal BMI and obser-
vable individual characteristics x. Specifically we
consider the following models for wife’s and hus-
band’s BMI:

BMIL, = x,8, + a + €, (3)

BMI, = xh[3h +a+ &y (4)

where & = a,, = a, is a common component for
wife and husband, which we shall term the ‘couple
effect’. Chamberlain (1982) treats « as a linear pro-
jection onto the observed regressors x such that:

a=¢+ x,A, + xpAp + v (5)

where ¢ is the intercept and v is an error term
uncorrelated with x,, and x;, by construction of
linear projection. An important advantage of the
CRE estimator is that A,, and Aj directly show
which of the observable variables x are correlated
with the unobserved common component a.
Combining equations (3) and (4) with projection
in (5), we obtain
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BMIL, = ¢ + x,,,, + xndn + xAy + (v + €,)
(6)

BMIj, = ¢ + xuf3, + xnhn + Xphy + (v + €4) (7)

We estimate equation (6) and (7) using the pooled
OLS regression as suggested by Wooldridge (2010).
Notice that CRE model cannot identify couple
effects A for variables that are shared by husband
and wife (income and child indicator in our case).
Therefore we should interpret the coefficients 8 of
these shared variables as the overall effects that are
measured by B+ A for non-shared variables.
Estimation results of CRE models are reported in
Tables 5 and 6 for samples in different years and
areas. Specifically Table 5 presents results for 1990s
sample and Table 6 results for 2000s sample. For
comparison between OLS model and CRE model,
below we shall frequently refer back to the results
of couple model 1 in Table 2 from section 3.1.

Relationship between BMI and smoking

Results of the CRE model for the 1990s groups are
similar to those in couple model 1. The coefficients
for B, e i the husband equation are negative and
their magnitudes are close to those in couple model 1
(— 0.435 v.s. — 0.435 for urban area, — 0.306 v.s.
— 0.338 for rural area), while their couple effects
Asmoker are not statistically significant. This result
implies that smoking does not have an indirect
impact on husband’s BMI through the shared couple
effect. CRE models also suggest no significant direct
effect (B, k) OF indirect effect (Asmoker) On wife’s
BMI for the 1990s group, which is consistent with
the findings in couple model 1. Interestingly we find
evidence of couple effects for women in the 2000s
group, where Agyoker are — 0.326 and — 0.321 for
the urban and rural areas respectively. Both coeffi-
cients are significant at least at the 10% level, while
neither 8 ... in couple model 1 nor CRE model is
statistically significant. This discrepancy suggests that
ignoring common couple effects might lead to an
upward bias in the estimate of smoking effect on
women’s BMI, as a negative Agpoker implies there
may exist omitted variables in the couple effect «
that are negatively correlated with smoking.
Therefore although smoking does not have a direct
impact on women’s BMI in our analysis, it can exert

influence through couple effects via living environ-
ment, health awareness, exercise and eating
habits, etc.

Relationship between BMI and education

Education is of great interest in our study since it is
potentially correlated with many unobservables in
the common effect a. Before we proceed to the
discussion of education effect we want to empha-
size that income effects in couple model 1 and CRE
model are close in magnitude in all four subsam-
ples, therefore we have similar control for income
in both models and the following analysis of edu-
cation impacts on BMI should work through chan-
nels other than income. We first discuss the results
for men in the urban area. For the 1990s group,
PB.q, is insignificant in couple model 1 and CRE
model, but the couple effect A.qy, estimated at
0.048, is marginally significant at the 10% level.
For the 2000s group, education again exhibits little
direct impact on BMI, while A4, is estimated at —
0.052 with a 10% significance level. It appears that
education of men living in the cities is correlated
with couple effect « in a time-varying manner. One
plausible explanation for this apparent sign switch
in education impacts is that better educated people
in the cities are generally more health conscious
and tend to adopt healthy diet and life style; the
benefits of healthy habits are initially manifested by
higher BMI in the early stage of economic devel-
opment, followed by lower BMI under a more
advanced economy. We also note that after con-
trolling for couple effect men in the 1990s X rural
group do not have a significant overall education
effect (B,4,+Aedu) in CRE model, while 8, is 0.037
and significant at the 5% level in couple model 1.
This difference suggests that estimate of couple
model 1 might be biased upward due to omitted
variables.

Couple effects through education are also found
for women, which appear to decrease in the rural
area over time. For the 1990s x rural group, f3,4, of
couple model 1 is insignificant, but in the CRE
model B, = —0.048 and A.q, = 0.075, both of
which are significant at least at the 5% level.
Results for the 2000s x rural group are similar
(Begy = —0.049 and A4y = 0.033). Couple effect
Aedu decreases by 56% from 1990s to 2000s though
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Table 6. CRE model BMI regression results for couples in urban and rural area during 2000s.

2000s urban couples

2000s rural couples

Models
B estimates A estimates B estimates A estimates
Variables Husband Wife Husband Wife Husband Wife Husband Wife
Male -0.674 0.900
(3.793) (1.179)
Income 0.150* -0.011 0.133* -0.021
(0.084) (0.157) (0.060) (0.060)
Child -0.025 0.073 0.201** 0.165
(0.181) (0.218) (0.100) (0.106)
Health insurance -0.340 0.341 0.458 -0.380 0.046 -0.035 0.198 0.304
(0.500) (0.635) (0.447) (0.237) (0.309) (0.303) (0.225) (0.207)
Smoker 0.014 0.088 -0.188 -0.326* -0.410** 0.110 0.028 -0.321***
(0.274) (0.257) (0.228) (0.181) (0.124) (0.195) (0.086) (0.118)
Education 0.027 -0.067 -0.052* -0.0001 0.094*** -0.049** -0.004 0.033*
(0.041) (0.052) (0.030) (0.028) (0.026) (0.025) (0.020) (0.017)
Age 0.576 0.568* -0.501 0.058 0.269*** 0.395** -0.089 0.019
(0.427) (0.332) (0.419) (0.091) (0.100) (0.096) (0.073) (0.065)
Age2 -0.007 -0.006 0.006 -0.0004 —-0.004** -0.005*** 0.001* 0.0003
(0.005) (0.004) (0.005) (0.001) (0.001) (0.001) (0.001) (0.001)
Employed -0.100 -0.466 0.310 -0.325* -0.532** -0.161 -0.086 -0.323***
(0.349) (0.310) (0.293) (0.183) (0.231) (0.173) (0.167) (0.120)

*, %, % x x denote statistical significance at the 10%, 5% and 1% levels respectively. Robust standard errors are in parentheses. Province dummies are included

in all regressions.

it remains statistically significant. The evolvement
of Aequ suggests that the association between educa-
tion and omitted variables has changed over time.
For the women in 2000s x urban group, .4, of
couple model 1 is — 0.088 and significant at the
5% level, but the CRE model shows that both
and Aequ are not significant, implying that g, is
biased downward when couple effect is not taken
into account.

BMI regressions for grown children

In this section we analyse grown children’s BMI.
We are especially interested in intergenerational
transmission of BMI from parents to children.
Compared to the parents sample studied in section
3.1 and 3.2, grown children in our sample are on
the average better educated and more likely to be
employed and have insurance. We examine daugh-
ter’s BMI and son’s BMI separably to allow for
gender-specific impacts of various contributing
factors. With parental characteristics as proxies to
account for omitted variable issues, our estimation
strategy is similar to those in section 3.1.
Particularly we consider two models: (1) linear
regression of children BMI on parental BMI and
individual characteristics. (2) incorporating

additional parental characteristics as proxy vari-
ables. We report estimation results for these mod-
els in Tables 7 and 8 respectively.

Our results suggest that parental BMI is a strong
predictor of children BMI. Father’s BMI in general
has a greater impact except for children in the
1990s x urban group. We note the parental BMI
impact depends on the gender of children and
varies across areas. For daughters living in the
urban area BMI effects of mother and father have
increased over time (from 0.089 to 0.154 and from
0.066 to 0.400 respectively) in model 2. At the same
time these effects have declined for daughters in the
rural area. For sons living either in urban or rural
area, the BMI impact of father is highly significant
(at 1% level) and has increased over time (from
0.161 to 0.225 for the urban group and from 0.263
to 0.404 for the rural group) in model 2, while the
BMI impact of mother has increased only for sons
in the rural group. Similar patterns are observed in
model 1. The overall results indicate that genetic
traits shared by parents and children play a critical
role in intergenerational BMI transmission.

We find negative and significant education effect
for daughters’ BMI except for those in the
2000s x rural group. This negative effect is stron-
ger for the urban groups in both models. Notice
that in section 3.1 we do not have similar results
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from spousal BMI models, even though their sam-
ple sizes are 6 to 10 times larger than the children
sample. Considering that income and employment
status have been controlled in our models, this
result suggests that young educated women in the
cities probably are more health conscious and more
likely to control their weights via healthy diet and
life style. Positive education effect is also found for
sons in the 1990s X rural group, significant at the
5% level.

Comparing model 1 and 2 suggests that incor-
porating additional parental information as proxy
variables does not necessarily produce better mod-
els. For example, adjusted R-squares in model 1 are
only slightly smaller than those in model 2 for
daughters in the 1990s group, while for those in
the 2000s group these values are higher in model 1
where only parental BMI is used as proxy variable.
Similar patterns are observed for sons’ regressions.
Recall that in the couples’ models above, incorpor-
ating additional spousal information generally
improves the performance. We conjecture that
the lack of improvement in the regressions on
children’s BMI is because the common living envir-
onment, proxies by spousal characteristics, is the
main reason behind the dependence in a couple’s
BMI; in contrast, generic linkage is the vastly domi-
nant factor in intergenerational BMI transmission.

IV. Conclusion

This paper uses a nationally representative
household survey of China to study familial rela-
tionship in BMI between 1991 through 2011. We
find positive effects of spousal BMI that are sig-
nificant, asymmetric (greater for wife than for
husband) and generally vary across regions and
over time. Income is found to be a strong posi-
tive predictor for husband’s BMI, while employ-
ment has a significant and negative impact on
wife’s BMI. Similar to Abrevaya and Tang (2011)
we find significant couple effect shared by wife
and husband for education level in the correlated
random-effects models. For grown children, we
find parental BMI to be the most important
predictors for children’s BMI. Education attain-
ment is shown to have a negative impact on
daughters’ BMI. Since families can play an essen-
tial role in preventing obesity, our results can be
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useful for developing health intervention pro-
grams and promoting healthy lifestyle.
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