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Abstract
There is increased social concern regarding children’s weight in China, but there is a 
relative lack of research concerning its social determinants. Based on 1,656 school-
age children’s samples in mainland China from the Chinese Nutrition and Health 
Database (CHNS 2011), we analyzed the impact of multiple factors on children’s 
weight using a welfare mix framework that integrated factors including family liv-
ing arrangements, economic development, and educational spending. School-age 
children’s weight was measured using body mass index (BMI). The independent 
variables were factors developed based on the social determinants of health perspec-
tive in conjunction with a welfare mix framework. These variables included family 
living arrangements to reflect the family welfare factor, average government educa-
tional expenditure per student to reflect the state welfare factor, and GDP per capita 
to reflect the market welfare factor. Multiple regression models were used to analyze 
the influences of each factor on children’s weight. The results showed that the factors 
were significant, with different directions of influence on weight. The results also 
showed that the factors considered in the welfare mix framework sometimes serve as 
risk factors rather than solely protective factors within the Chinese context. Accord-
ing to this study, a reasonable geographical distribution of health service resources 
and child-oriented health policies are needed to promote children’s well-being.
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Introduction

Overweight and obesity in school-age children have become significant public 
health challenges in China (Chen et al., 2017; China Obesity Task Force, 2004). 
According to health trend data collected among Chinese children aged 7 to 17, 
between 1982 and 2002, the share of overweight children was 1.2% in 1982 and 
4.4% in 2002 (Song et al., 2017). A recent study among Chinese school-age chil-
dren has demonstrated a dramatic increase in the obesity rate from 1985 to 2010, 
which raised from 0.10% to 4.3% under the World Health Organization (WHO)’s 
definition of obesity and from 0.03% to 2.2% under the definition of obesity pro-
posed by the International Obesity Task Force (IOTF) (Song et  al., 2017). To 
address this increasing trend of overweight and obesity among Chinese school-
age children, the Chinese government established the Working Group on Obesity 
in China (WGOC) in 2002. In 2018, WGOC published guidelines on overweight 
and obesity screening among children and adolescents in primary and middle 
schools (National Health & Family Planning Commission of the People’s Repub-
lic of China, 2018). It is clear from the efforts of the Chinese government along 
with the health trend data that physical wellness, particularly concerning weight, 
among Chinese school-age children has gradually become a social issue in need 
of further exploration.

Several studies have shown the impact of social and economic factors on chil-
dren’s weight health. Cobham et  al. (2012) revealed the influence of economic 
development and social inequality on children’s weight. In China, children 
encounter the challenges of economic and social inequality throughout their 
development (Gong & Li, 2013). Chinese children witnessed the economic trans-
formation from a planned economy institution to a market economy institution 
with potentially increased socioeconomic inequality during their childhoods. 
They also experienced the transformation of the Chinese social welfare system 
(Mok et al., 2017). In addition to institutional transitions, school-age children wit-
nessed a series of social changes, for instance, in parental social status as a result 
of social mobility (Bian, 2002; Hu et  al., 2010; Zhou et  al., 1998) and changes 
in family arrangements (Thornton & Fricke, 1987; Whyte, 1992). Thus, in con-
sideration of the potential social and economic impact, it is essential to examine 
children’s weight within the socioeconomic context.

Multiple countries and world organizations have emphasized the importance 
of physical wellness and have devoted efforts to collecting data on the weight of 
school-age children via large-scale surveys. These data have facilitated research 
regarding the impact of socioeconomic change on health and its policy implica-
tions to improve child well-being. WHO developed health surveys across several 
countries (Liu et al., 2010). The United States designed the National Health and 
Nutrition Examination Survey (NHANES) in the 1960s to evaluate the health and 
nutritional status of adults and children in the U.S., and the survey later became a 
long-lasting program concerning various health and nutrition measurements after 
1999 (Borrud et al., 2014; Center for Disease Control to Evaluate Trends in Obe-
sity, 2010). Japan started its National Nutrition Survey in the 1940s to monitor the 
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nutrition and health status of the Japanese population, and the survey was later 
renamed the National Health and Nutrition Survey (Sasaki, 2011; Yoshiike et al., 
1996). Australia initiated the National Children’s Nutrition and Physical Activity 
Survey in 2005 to capture information regarding diet, nutrition, physical activity, 
and children’s weight (Commonwealth Scientific Industrial Research Organiza-
tion, 2008; Wang et  al., 2019). China launched the China Health and Nutrition 
Survey (CHNS) in 1989 to collect information on its population’s nutritional 
and health status—including children—and examine possible mezzo and macro 
impact factors of health and nutritional status (CHNS, 2020). Each of these stud-
ies, and the datasets they produce, help to facilitate a global effort in researching 
children’s weight and its predictors to improve overall child well-being.

Literature Review, Research Questions and Hypotheses

Children’s Physical Health in Regards to Weight

There are international surveys and indexes currently used to measure children’s 
weight (Cole et al., 2000). BMI is one such index and is as an essential worldwide 
criterion to measure an individual’s health with regard to weight. BMI, constructed 
by relatively objective weight and height indicators, can also be applied to measure 
children’s weight. The index is also used to differentiate between overweight and 
obesity through a variety of calculation methods and criteria. Based on BMI, WHO 
has further computed BMI-for-age Z-score and BMI-for-age percentile for children 
aged 5–19 (WHO, 2007). Similarly, based on BMI, IOTF has performed studies on 
overweight and obesity and generated related standards. WGOC has also conducted 
related studies (Song et al., 2017).

In 2001, WHO published the International Classification of Functioning, Disabil-
ity and Health (ICF) and enacted a children and youth version (ICF-CY) to reflect 
children’s unique traits (Qiu et al., 2014; WHO, 2001). Based on large datasets, the 
study utilized the age-specific sex BMI recommended by IOTF to define overweight 
and obesity in children (Li et al., 2008). Gonzalez-Casanova et al. (2013) found that 
IOTF, the United States Centers for Disease Control and Prevention (CDC), and 
WHO developed three different BMI classification systems to measure overweight 
and obesity. After comparing variations of the BMI criteria established by WGOC, 
WHO, IOTF, and CDC, Zhang et  al. (2009) further claimed that WHO measures 
were more applicable for overweight and obesity screening in Chinese school-age 
children with higher sensitivity, specificity, and agreement rate.

The BMI-for-age percentile index is more applicable than BMI in evaluating 
children’s weight because the BMI-for-age percentile controls for age difference. To 
establish national BMI criteria for screening and examining overweight and obesity 
rates among Chinese children based on the BMI-for-age percentile, China Obesity 
Task Force (2004) used the 2000 Chinese National Survey on Students Constitu-
tion and Health as its reference population, with a sample of more than 244,200 pri-
mary and middle school-age students. By comparing the BMI distribution of various 
Chinese children and adolescent groups with the international norm developed by 
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the U.S. NCHS, the research found that the prevalence of overweight and obesity 
was subject to gender and regional differences (China Obesity Task Force, 2004). In 
addition, in terms of BMI by age and sex as recommended by the IOTF, research has 
found that overweight and obesity rates have been rapidly increasing since 1992 (Li 
et al., 2008; Song et al., 2017). Data analysis results based on CHNS and the China 
Nutrition Transition Cohort Study demonstrated that childhood overweight in China 
was not severe in comparison with that in developed countries. However, compre-
hensive policies and preventive interventions with the goal of reducing overweight 
and obesity rates, ultimately promoting healthy weight among children in China, are 
still needed.

Family and Children’s Physical Health in Regards to Weight

Studies on the correlation between children’s health and family socioeconomic sta-
tus (SES) have found that the significant increase in the prevalence of childhood 
obesity in recent decades is associated with socioeconomic factors. Using data from 
NHANES from 1999 to 2006, Murasko (2009) analyzed the role of family SES in 
America in childhood obesity. He found that childhood obesity was inversely related 
to family SES; thus, children in low-income families with low SES were more likely 
to suffer from obesity. This effect of family SES was most pronounced in white 
male and Hispanic female children. From 1991 to 2009, the rates of under- and 
overweight in Chinese children respectively increased by 1.22 times and 0.39 times 
(Tang et al., 2014). During this period, considering children’s weight issues, family 
income shifted from being a protective factor to a potential risk factor, and parental 
education became increasingly prominent (Tang et  al., 2014). Another study inte-
grated the principles of health economics, social epidemiology, and health behav-
iors by analyzing the impact of Chinese family socioeconomic factors on childhood 
overweight in China (Zhang et al., 2018). In this study, it was found that children 
with higher family SES demonstrated increased rates of overweight and obesity 
between 1991 and 2006 (Zhang et al., 2018).

Changes in socioeconomic factors such as China’s rapid economic growth, 
increasing population mobility, and severe income inequality have made the factors 
affecting physical health much more complicated. Research results on the impact 
of individual traits, regional socioeconomic factors, and income inequality on over-
weight and obesity have shown that at the individual level, income and wealth were 
positively correlated with obesity, while higher education level and physical labor 
were both protective factors (Zhang, 2012). At the regional level, lower levels of 
poverty within one’s community can reduce obesity risk, while higher levels of 
urbanization elevated the risk of obesity (Zhang, 2012). Another study found that 
migrant parents leaving home had an impact on children’s health services, educa-
tion, mental health and physical health (Lee, 2011). The study found that parental 
mobility negatively affected children’s access to health services and overall health 
condition, further finding that parental absence due to mobility had a more signifi-
cant influence on children’s mental health than their physical health (Lee, 2011). 

2676 L. Qi et al.



1 3

These findings aid in understanding the impact of socioeconomic factors on health, 
especially in developing countries.

Social Determinants of Health and Welfare Mix

WHO established the Commission on Social Determinants of Health (CSDH) in 
2005 and identified in its "Social Determinants of Health Report” submitted in 2008 
that social determinants of health for members in society include but are not limited 
to social status, education, occupation, income, social protection, socioeconomic 
policy, and social cohesion and that taking action can protect health while eliminat-
ing health inequality (WHO, 2011; WHO CSDH, 2008). Other social determinants 
of health framework stated that factors such as education, community and social 
spheres, economic stability, health care, and neighborhood and environment have 
the ability to impact and improve the health of members of society (Doyle et  al., 
2018). Solar and Irwin (2010) claimed that social determinants of health consist of 
socioeconomic factors, circumstances (living and working conditions, food avail-
ability), and policy along with social norms, social cohesion and social capital. 
By using economic development, social inequality, child health, and other specific 
measures, a 2012 study using the Child Development Index validated the impact of 
socioeconomic factors on children’s health (Cobham et al., 2012).

The welfare mix perspective is a theoretical framework for analyzing social deter-
minants that emphasizes the participation of the state, market, family, community, 
and the third sector in providing welfare. According to Evers, the state, family, and 
market constitute the welfare triangle, and welfare obtained by individuals is the sum 
of state-social welfare, family welfare, and market-economic welfare (Evers, 1990). 
Evers (1995) later incorporated the third sector into the welfare mix and defined the 
third sector as an intermediate area. Shared welfare responsibilities among the state, 
family, market, and third sector were emphasized (Evers, 1995; Evers & Laville, 
2004). Multiple sources of welfare guarantee improved human well-being. How-
ever, market, family, community and third sector welfare were not substitutes for 
state welfare (Beresford & Croft, 1983; Johnson, 1987). Longo et al. (2015) found 
that in Italy, public institutions, private providers, and families make up the health-
care and service delivery system, providing a model welfare resource mix. Germany 
combines formal institutionalized care and informal family care services in its long-
term care insurance network, with family members identified as vital care providers 
(Theobald, 2012). A comparative welfare provision study between the Netherlands 
and China argued for the merits of a multilevel public–private sector mix in welfare 
provision, with a focus on healthcare services, social housing, and pension provi-
sion/elderly care services (van Montfort et al., 2018).

Children are important welfare recipients. The United Nations Children’s Fund 
(United Nations, 1959, 1989) has clearly stated in its Declaration on the Rights of 
the Child and the subsequent Convention on the Rights of the Child that children 
need special protection as the most vulnerable group. The United Nations (1989) 
defined the age range of children as 0 to 18 years old. On the other hand, Chinese 
policy has defined children as those falling within the range of 0 to 14 years old. 
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The Chinese government has established policies on child rearing for children liv-
ing in under adverse environmental, living security, education, and medical care 
conditions (Ministry of Civil Affairs of the People’s Republic of China, 2013), 
forming a narrowly defined social welfare system for children. As children do not 
have sufficient capacity to obtain benefits from a competitive market, family and 
social welfare provision are the guarantees of their health and growth (United 
Nations, 1959, 1989). From a social development perspective, Peng (2011) and 
Shang (2010) identified that Chinese social welfare policy and the defined age 
range were not in line with international standards and that children’s educa-
tion, medical insurance and services should be integrated into the social welfare 
system to ensure delivery of child welfare, thereby protecting children’s health. 
International research on Chinese social welfare has mostly used the concept 
of general social welfare. For example, Mok et al. (2017) held that the Chinese 
government focused on productive social welfare in education and medical care, 
leading to a selective welfare system.

Research Questions

Through this literature review, we find that research on Chinese school-age chil-
dren’s physical health with regard to weight fails to provide insight into the mutual 
interactions of multiple factors at both the micro and macro levels—such as family 
factors, market factors, and state factors—in analyzing children’s weight. Based on 
the contributions and limitations of previous research, this study builds upon the 
welfare mix framework proposed by Evers (1990, 1995), in conjunction with the 
conceptual framework of social determinants of health (Solar & Irwin, 2010; WHO 
CSDH, 2008), by pairing the aforementioned social determinants of health with 
various sources of welfare—social capital (family welfare) provided by the family, 
education (social welfare) provided by the state, and economic (market) welfare pro-
vided by market. Thus, this article analyzes social determinants of health from the 
welfare mix perspective, focusing on three types of welfare factors and their cor-
responding providers. This study adopts the United Nations definition of children (0 
to 18 years old) and mainly focuses on school-age children, which includes primary 
school children aged 6–12 and junior and senior high school children aged 13–18. 
Four research questions are raised as follows:

(1)	 How do family living arrangements (our indicator of family welfare) affect Chi-
nese school-age children’s weight?

(2)	 How does the regional economic development level (our indicator of market 
welfare) influence Chinese school-age children’s weight?

(3)	 What impact does the regional education welfare level (our indicator of state 
welfare) have on Chinese school-age children’s weight?

(4)	 Are the family welfare, market welfare, and state welfare components of the wel-
fare mix model all protective factors in regards to Chinese school-age children’s 
weight?
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Research Hypotheses

The welfare mix theory proposed by Evers (1990, 1995) integrates macro-level vari-
ables such as state welfare and market welfare and different micro-level welfare vari-
ables into the same research framework for analysis, which aims to show that the total 
welfare received by individuals comes from providers at different levels. Studies on 
public attitudes in Germany and the United Kingdom suggested that the state, market, 
and families should share welfare responsibilities (Heuer et al., 2016). According to the 
welfare mix theory, we designed the macro variables–including state welfare and mar-
ket welfare–and the micro variable family welfare.

Among studies on the welfare mix, market welfare as measured by data on GDP or 
GDP per capita and state welfare—that includes education spending, pension, medical 
insurance, social assistance, etc.— were used to analyze the relationship between eco-
nomic development and social welfare in a country or region (Edmiston, 2011; Maruo, 
2006; Powell & Barrientos, 2010). Based on previous studies and in consideration of 
geographic differences among school-aged children, we selected GDP per capita that 
revealed different levels of regional development as the market welfare variable. Fur-
ther, we adopted government education expenditure on students that reflected welfare 
delivery levels by different regional governments as the state welfare variable.

As a contribution, the welfare mix theory incorporated family welfare into the total 
welfare received by individuals. Family welfare has played a critical role in children. 
An (2013) indicated that family has been the main sector for childcare despite increased 
time in childcare being provided by the market welfare sector and the state welfare sec-
tor in Japan and Korea. Studies on the effect of the family environment on childhood 
obesity have focused on parental weight status (Hendrie et al., 2012; Jiang et al., 2013), 
parental physical activity (Hendrie et  al., 2012), and parental socioeconomic status 
(Huang et al., 2017), with rare emphasis on family living arrangements. Thus, guided 
by welfare mix theory, this study adopts family living arrangements as the family wel-
fare variable to reflect family structure and parental involvement.

Based on welfare mix theory and relevant studies, this research focuses on the 
dynamics between macro- and micro-factors, which lead to the following hypotheses:

Hypothesis 1: Chinese school-age children’s weight is associated with family liv-
ing arrangements (our indicator of family welfare).
Hypothesis 2: Chinese school-age children’s weight is associated with GDP per 
capita (our indicator of market welfare).
Hypothesis 3: Chinese school-age children’s weight is associated with govern-
mental education expenditure per student (our indicator of state welfare).

Methodology

Data

This article uses data from CHNS, which was jointly designed by the Chinese 
Academy of Preventive Sciences and the University of North Carolina, aimed at 
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investigating how social and economic reforms in China are affecting the health and 
nutritional status of the population (CHNS, 2020). CHNS is a longitudinal study 
with ten completed surveys (from 1989, 1991, 1993, 1997, 2000, 2004, 2006, 2009, 
2011, and 2015). In 2011, CHNS survey used a multistage, random cluster process 
to draw a sample of households with individuals in 12 provinces and municipal cit-
ies in mainland China, including Beijing, Chongqing, Guangxi, Guizhou, Heilongji-
ang, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong, and Shanghai; thus, its 
sample shows relatively appropriate national representativeness. Since data for BMI 
calculation are not publicly available in the 2015 dataset, this study utilizes the data 
collected in 2011 to examine the BMI of Chinese school-age children and its socio-
economic determinants. Considering that state welfare can be reflected through the 
government’s financial investment in education, this study selects only children who 
were receiving education, leading to a sample size of 1,656 children aged 6 to 18. 
This study is based on a secondary analysis of published official data—GDP per 
capita of provinces and average government spending on education—from the China 
Statistical Yearbook 2012 (National Bureau of Statistics of the People’s Republic of 
China, 2012) and the China Education Statistical Report 2011 (Ministry of Educa-
tion of the People’s Republic of China, 2012).

Method

Dependent Variable

In this study, BMI-for-age percentile is used as the dependent variable. This study 
generates BMI values using the BMI calculation formula (see below) along with the 
height and weight data collected in CHNS 2011. To minimize the impact of age and 
gender in interpreting BMI readings, this study adopts the scale and calculating tools 
provided by the WHO growth reference data for children 5–19  years old (WHO, 
2007) and further synthesizes BMI-for-age percentile with CHNS 2011 data based 
on school-age children’s age, gender, weight, and height. The CHNS 2011 data were 
collected via a questionnaire survey conducted by professional researchers using 
stratified random sampling. In line with a study conducted by China Obesity Task 
Force (2004), weight was further categorized—based on school-age children’s age, 
sex, weight, and height—into two groups: one subgroup consisted of normal- and 
low-weight children, while the other group included overweight and obese children.

Independent Variables

Based on WHO’s proposed framework of the social determinants of health (WHO 
CSDH, 2008), in conjunction with a welfare mix perspective (Evers, 1990, 1995), 
this study establishes three types of independent variables: family welfare, state 
welfare, and market welfare factors. (1) The family welfare factor is measured 
by four types of family living arrangements that provide family care benefits to 

BMI = Weight(kg)∕HeightSquared(sqm)
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school-age children: living with father and mother, living with father only, liv-
ing with mother only, and living without father or mother. (2) The state welfare 
factor is measured by the governmental education expenditure per student of the 
12 provinces and municipal cities where respondents were located. This study 
further specifies the governmental education expenditure per student by different 
levels of education, focusing on primary school students, junior high school stu-
dents, and senior high school students. (3) To measure the market welfare factor, 
we utilize the GDP per capita of the 12 provinces and municipal cities in which 
the respondents were located. The family living arrangement variables are com-
puted via data from CHNS 2011, while governmental education expenditure per 
student and GDP per capita are gathered from government statistics (Table 1).

Table 1   Description of variables

Variables Description

Dependent variable
School-age children’s weight
BMI-for-age percentile School-age children’s BMI-for-age percentile 

(WHO, 2007)
School-age children’s normal + low weight, 

overweight + obesity (China Obesity Task Force, 
2004)

Independent variables
Family welfare factors
Live with parents School-age children living with father & mother
Live with Father Only School-age children living with father only
Live with Mother Only School-age children living with mother only
Live without parents School-age children living without father or mother
State welfare factor
Governmental education expenditure per student 

of provinces (including autonomous regions and 
municipalities)

CHNS 2011 was conducted in the 12 provinces 
and municipal cities, including Beijing, Chong-
qing, Guangxi, Guizhou, Heilongjiang, Henan, 
Hubei, Hunan, Jiangsu, Liaoning, Shandong, and 
Shanghai

Governmental education expenditure per student is 
measured by different levels of education—pri-
mary school, junior high school, and senior high 
school—based on government statistics

Market welfare factor
GDP per capita of provinces (including autono-

mous regions and municipalities)
CHNS 2011 was conducted in the 12 provinces 

and municipal cities, including Beijing, Chong-
qing, Guangxi, Guizhou, Heilongjiang, Henan, 
Hubei, Hunan, Jiangsu, Liaoning, Shandong, and 
Shanghai

GDP per capita of provinces (including autonomous 
regions and municipalities) are gathered from 
government statistics
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Data Analysis Strategy

First, the BMI-for-age percentile data of 1,656 samples are calculated with the 
WHO tool (WHO, 2007). Second, we analyze descriptive statistics on the school-
age children’s sex, age, and weight by living family structure based on the CHNS 
2011 dataset. Third, we conduct descriptive analyses of GDP per capita and govern-
mental education expenditure per student across the 12 provinces and municipal cit-
ies where the respondents were located. Finally, we examine the effects of the four 
family living arrangements, GDP per capita and education spending per student on 
the BMI-for-age percentile of the 1,656 students by regression analysis. OLS analy-
sis is conducted using a regression model in Stata 14.

Results

Basic Descriptive Statistics

Based on the CHNS 2011 database, the study sample consists of 1,656 participants 
aged 6 to 18. There are 847 boys (51.1%) and 809 girls (48.9%). There are 1,059 
primary school children (63.9%) and 597 junior and senior high school children 
(36.1%). There are 708 school-age children living in cities (42.8%) and 908 school-
age children living in rural areas (57.2%), demonstrating a reasonable sample distri-
bution. Based on the BMI reference norm for screening overweight and obesity in 
Chinese children (China Obesity Task Force, 2004), this study calculates that 278 
school-age children were overweight and obese (16.8%) and 1378 were of normal or 
low weight (83.2%) (Table 2).

Table 2   Descriptive statistics of school-age children’s sex, age, weight by family living arrangements

N = 1656. Data based on CHNS 2011 dataset

Variables Living with 
father & mother

Living with 
father only

Living with 
mother only

Living with-
out parents

Total

n % n % n % n % n %

Living Arrangement 1160 70.05 77 4.65 184 11.11 235 14.19 1656 100
Sex
Boy 599 70.72 37 4.37 96 11.33 115 13.58 847 100
Girl 561 69.34 40 4.94 88 10.88 120 14.83 809 100
Age
Age 6–12 698 65.91 46 4.34 130 12.28 185 17.50 1059 100
Age13-15 274 74.25 20 5.42 36 9.76 39 10.60 369 100
Age16-18 188 82.46 11 4.83 18 7.90 11 4.83 228 100
Weight
Overweight & Obese 208 74.82 4 1.44 29 10.43 37 13.31 278 100
Normal & Low weight 952 69.09 73 5.30 155 11.25 198 14.37 1378 100
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In this study, we use governmental education expenditure per student and GDP 
per capita in 2011 as independent variables to study their influence on school-age 
children’s weight. In 2011, the governmental education expenditure per student 
nationwide was 4,964.04 yuan for primary schools, 6,541.86 yuan for junior high 
schools, and 5,999.60 yuan for senior high schools. Among the 12 provinces and 
municipal cities where the 1,656 students were located, Beijing, Shanghai, Jiangsu, 
Liaoning, and Shandong had higher governmental education expenditures per stu-
dent for all three levels of education than the national average in the sample period. 
The averages per student for both primary and junior high school in Heilongjiang 
Province were slightly higher than the national average, while those for senior high 
school fell below the national average. Meanwhile, Hainan, Hunan, Hubei, Guangxi, 
Chongqing, and Guizhou had lower governmental education expenditures per stu-
dent for all three levels of education than the national expenditure level (Fig. 1). The 
average per primary school student in Beijing was the highest among all 12 areas 
and 6.76 times higher than that in Henan Province, which had the lowest average 
per primary school student. The governmental education expenditure per junior high 
school student in Beijing was the highest among all 12 areas and was approximately 
4.84 times higher than that in Guizhou Province, which had the lowest average per 
junior high school student. The governmental education expenditure per senior high 
school student in Beijing was the highest among all 12 areas and was 8.33 times 
higher than that of Hubei Province, which had the lowest average per senior high 
student.

GDP per capita in 2011 followed a similar geographic pattern to that of the 
governmental education expenditure per student. The GDP per capita of Beijing, 

Note. We calculated governmental education expenditure per student of the 12 provinces and municipal 
cities where CHNS 2011 respondents were located, according to government statistics (Ministry of 
Education of the People’s Republic of China, 2012)  

Fig. 1   Governmental education expenditure per student of the 12 provinces and municipal cities where 
the samples were located
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Shanghai, Jiangsu, Liaoning and Shandong was higher than the national average; 
the indicators for other provinces and municipalities, such as Heilongjiang, Hainan, 
Hunan, Hubei, Guangxi, Chongqing, and Guizhou, were below the national average 
(Fig. 2). Shanghai had the highest GDP per capita, which was 5.03 times as high as 
that of Guizhou Province, which had the lowest GDP per capita in 2011 (Fig. 3). 
The comparative data on the governmental education expenditure per student and 
GDP per capita in 2011 demonstrate a geographically unequal distribution of soci-
oeconomic resources. The provinces, municipalities and autonomous regions with 
high GDP per capita were also those with high governmental education expenditure 
per student. Therefore, when GDP per capita and governmental education expendi-
ture per student is put into the same regression analysis model, the endogeneity of 
these two variables may affect their explanatory power.

Among the 12 areas where the 1,656 students were located, the analysis of Figs. 1 
and 2 reveals that GDP per capita was associated with governmental education 
expenditure per student, with areas with higher GDP per capita reporting more gov-
ernmental education expenditure per student (Fig. 3). Further analysis reveals that 
areas with high GDP per capita and governmental education expenditure per stu-
dent display a relatively high proportion of overweight and obese students (Fig. 4). 
Beijing and Shanghai, the two cities ranked first and second in GDP per capita, also 
ranked first and second in governmental education expenditure per student in pri-
mary, junior and high school education. The proportions of overweight and obese 
children in these two cities ranked second and third, respectively.

GDP per capita was below the national average in Guizhou, Chongqing, Hunan, 
Guangxi, Hubei, and Henan, where governmental expenditure per student in pri-
mary, junior and high school education was also below the national average in 2011. 
In these six areas, the proportions of overweight and obese children rank twelfth, 

Note. We calculated GDP per capita of the 12 provinces and municipal cities in which the CHNS
 2011 respondents were located, according to government statistics (National Bureau of Statistics of  
the People’s Republic of China, 2012)

Fig. 2   GDP per capita (yuan) in the 12 provinces and municipal cities where the samples were located
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sixth, ninth, eleventh, seventh, and tenth, respectively. In Liaoning, Jiangsu, and 
Shandong, GDP per capita and governmental education expenditure per student 
at all three educational levels—primary, junior, and high school education—were 
all lower than those in Beijing and Shanghai but higher than the national average. 

Note. We calculated data based on government statistics (Ministry of Education of the People’s Republic 
of China, 2012; National Bureau of Statistics of the People’s Republic of China, 2012)  

Fig. 3   Relation between governmental education expenditure per student and GDP per capita

Note. Data based on CHNS 2011 dataset

Fig. 4   Proportion of obese and overweight children among the 12 provinces and municipal cities where 
the samples were located
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The rankings of the proportions of children experiencing overweight and obesity in 
Liaoning, Jiangsu, and Shandong are fourth, third, and fifth, respectively. Uniquely, 
Heilongjiang, ranking eighth in the proportions of overweight and obese children 
among all areas where the students were located, had a lower than national aver-
age GDP per capita, a higher than national governmental education expenditure per 
student in primary education, and a lower than national governmental education 
expenditure per student in junior and high school education.

By analyzing GDP per capita, governmental education expenditure per student, 
and the ranking of the proportions of overweight and obese children in the areas 
investigated, this study identifies the geographical distribution of overweight and 
obese school-age children. In areas with a developed economy and high education 
expenditures, the proportions of overweight and obese children are also high. This 
finding further supports the findings of Table 3 that school-age children’s weight is 
related to GDP per capita and education expenditure per student.

OLS Regression: Family Living Arrangements, GDP per Capita, Governmental 
Education Expenditure per Student and School‑Age Children’s Weight

In Model 1, there is a significant negative relationship between school-age children’s 
weight and living with the father only (β = -10.90***), indicating that school-age 
children who live alone with their fathers are more likely to experience normal or 
lower weight than school-age children who live with both parents. No significant 

Table 3   Regression analysis of school-age children’s weight on family living arrangements, GDP per 
capita and governmental education expenditure per student

a  0 = living with both father and mother. Data based on CHNS 2011 dataset. b We calculated GDP per 
capita of the 12 provinces and municipal cities in which the CHNS 2011 respondents were located, 
according to government statistics (National Bureau of Statistics of the People’s Republic of China, 
2012). c We calculated governmental education expenditure per student of the 12 provinces and munici-
pal cities where CHNS 2011 respondents were located, according to government statistics (Ministry of 
Education of the People’s Republic of China, 2012). d Robust SE is calculated from White estimator
* p < .1. **p < .05. ***p < .01

BMI-for-age percentile

Model 1 Model 2

Independent Variables β Robust SE d β Robust SE d

Family living arrangements a

Living with father only -10.90*** 3.41 -13.25*** 3.45
Living with mother only -1.56 2.54 -1.78 2.58
Living without parents 5.17** 2.38 4.54* 2.40
GDP per capita, scale by 10,000 b 3.66*** 0.35
Governmental education expenditure 

per student, scale by 1000 c
0.84*** 0.12

N 1656 1656
F 34.46*** 18.81***
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relationship is detected between school-age children’s weight and living with the 
mother only in comparison with living with both parents (β = -1.56), while school-
age children living with neither parent are more likely to experience overweight and 
obesity (β = 5.17**). Thus, the statistical results of Model 1 show that school-age 
children’s weight is related to family living arrangements and substantiate Hypoth-
esis 1.

In Model 2, this study finds a significant negative relationship between school-
age children’s weight and living with the father only (β = -13.25 ***), no significant 
relationship between school-age children’s weight and living with the mother only 
(β = -1.78), and a significant positive relationship between school-age children’s 
weight and living with neither parent (β = 4.54 *). Model 1 and Model 2 are consist-
ent in their findings. In comparison with school-age children living with both par-
ents, school-age children living with the father only are more likely to have normal 
or lower weight; school-age children living with neither parent are more susceptible 
to overweight and obesity, and children living with only the mother show no statisti-
cally significant difference with regard to weight. Thus, Model 2 also substantiates 
Hypothesis 1.

Economic development and social welfare factors clearly affect Chinese school-
age children’s weight. Based on Model 1, the regression analysis results demonstrate 
a positive relationship between school-age children’s weight and GDP per capita 
(β = 3.66 ***), indicating that school-age children from areas with higher GDP 
per capita are more likely to experience overweight and obesity. Based on Model 
2, school-age children’s weight has a significant positive relationship with the gov-
ernmental education expenditure per student (β = 0.84 ***), which indicates that 
school-age children from areas with higher governmental education expenditure per 
student are more susceptible to the challenges of overweight and obesity. Models 
1 and 2 show that the state welfare factor (GDP per capita) and the social welfare 
factor (governmental education expenditure per student) affect school-age children’s 
weight in the same direction, further indicating that these factors may serve as risk 
factors rather than protective factors for childhood overweight. Thus, Model 1 sub-
stantiates Hypothesis 2, and Model 2 substantiates Hypothesis 3.

Discussion

Compared with previous studies, this study introduces social context based on the 
welfare mix perspective to analyze health-related data under WHO guidelines and 
substantiates the influence of three factors—namely, family living arrangements, 
market economic development (GDP per capita), and governmental education 
expenditure—on school-age children’s weight. Regarding the relationship between 
family living arrangements and children’s weight, there have been studies on the 
effects of parental socioeconomic status on school-age children’s weight (Tang et al., 
2014), but specific discussion on the impact of family living arrangements is lack-
ing. Family living arrangements are not specifically mentioned in the social deter-
minants of health framework proposed by WHO CSDH (2008) and Solar and Irwin 

2687Examining Family Living Arrangements, Economic Development,…



1 3

(2010). A more significant finding of this study is that Chinese school-age children 
living with neither parent are more likely to face the challenges of overweight and 
obesity, and children living with fathers only may experience lower weight than 
children living with both parents. Therefore, as one of the most important contribu-
tions, this study substantiates the impact of family living arrangements on children’s 
health, enriching the framework of social determinants of health.

This study finds that the level of economic development reflected by GDP per 
capita has a significant influence on school-age children’s weight such that living 
in areas with a higher GDP per capita is associated with increased challenges of 
overweight and obesity. Additional research has supported the findings of this study, 
indicating that there are significant geographic differences in overweight and obesity 
rates. Chen et al. (2017) concluded that the economically advanced regions of East 
and North China possess the highest overweight and obesity rates, respectively, at 
27. 0% and 27.9%, and that the less economically developed regions of Southwest 
and South China have relatively low overweight and obesity rates, respectively, at 
13.4% and 12.9%. Swift (2011) substantiates the long-term collinear relationship 
between life expectancy (the health factor) and GDP (the economic factor) for all 
13 OECD countries considered. In contrast, no evidence of a collinear relationship 
is found in this study between children’s health and regional economic development 
in China. Additionally, the existence of unhealthy lifestyles among children living in 
economically developed areas may actually contribute to the high presence of over-
weigh and obesity in China.

In our study, the impact of governmental education expenditure on school-age 
children’s weight is not as strong as that of GDP per capita; however, areas with 
high education expenditure still suffer from high proportions of child overweight 
and obesity. Experimental studies have found that health education expenditures can 
help reduce school-aged children’s overweight and obesity rates in China (Xu et al., 
2016). In actuality, government education expenditure is mainly used for school 
buildings, teachers and teaching equipment (Peng et  al., 2020). Due to data con-
straints, this study does not explore and include other potential impact factors, such 
as the lack of a health education curriculum in Chinese school education, the lack 
of financial investment in children’s health education, and the excessive emphasis 
on academic performance. Due to these factors, the relationship between govern-
mental education expenditure and childhood overweight and obesity requires further 
in-depth research.

All three factors that constitute the welfare mix—the state (proxied by gov-
ernmental education expenditure per student), the market (proxied by GDP per 
capita), and the family (proxied by family living arrangements)—affect Chi-
nese school-age children to various degrees. Welfare mix theory proposes that 
the more the state, market, and family serve as sources of welfare provision, the 
higher welfare is among individuals, and the greater is the gain in personal pro-
tection (Evers, 1990, 1995). However, this study finds the opposite to be true. 
Children in different family living arrangements may be variably susceptible to 
body weight challenges, as evidenced by the prevalence of both relatively lower 
weight and overweight statuses, indicating that family is not always a protec-
tive factor in terms of school-age children’s weight. The governmental education 
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expenditure per student and GDP per capita are better defined as risk factors than 
protective factors in terms of school-age children’s weight. Thus, Chinese school-
age children residing in economically developed areas with high investment in 
education are more likely to face overweight and obesity issues. Our study shows 
that welfare mix theory and its assumptions encounter challenges when applied to 
predict school-age children’s weight. Researchers need to consider whether wel-
fare investment has dual functions and in which contexts such issues arise.

One of the most important contributions of quality of life (QOL) studies is the 
integration of theory and practice to explore the impacts of human systems on 
well-being with consideration of cultural variations (Leung & Fung, 2021; Leung 
& Shek, 2019; Michalos et al., 2006; Shek, 2006, 2014). To bridge research gaps 
in QOL studies between Western and non-Western contexts, researchers have fur-
ther explored QOL among children and adolescents in Chinese societies in stud-
ies mainly conducted in Hong Kong (Leung & Fung, 2021; Shek & Lin, 2017), 
whereas empirical studies in mainland China are still inadequate. This study 
identifies the effects of family and societal factors on children’s weight, the influ-
ences of which may directly or indirectly impact children’s QOL. Future study is 
needed to further examine if the relationship between children’s weight and QOL 
is moderated by various family and societal factors. Additionally, using a sample 
of adolescents in mainland China, this study indicates a need for culturally sensi-
tive health-related QOL studies with an emphasis on geographical distributions 
of healthcare resources and family involvement within the Chinese context.

Research based on the ecological model has found various factors affecting 
children’s well-being and complex relations among these factors (Shek & Siu, 
2019). Research has shown material disadvantage may impose a higher risk to 
children’s physical well-being among the contextual risk factors, whereas fam-
ily and parenting variables tended to be more reliable indicators of social and 
academic well-being. (Ayala-Nunes et  al., 2018). There are other factors affect-
ing children’s weight in addition to the three types of welfare. Therefore, future 
research study may turn to the ecological model to reveal the complex interplay 
among individual, relationship, community, and societal factors. At the same 
time, more family welfare variables, such as specific areas of care by family 
members, can be topics of future research.

This study finds statistically significant associations between Chinese school-
age children’s weight (BMI-for-age percentile) and the macro factor of regional 
economic development (GDP per capita), between Chinese school-age children’s 
weight and the macro factor of regional education welfare level (average govern-
ment educational expenditure per student), and between Chinese school-age chil-
dren’s weight and the micro factor of family living arrangements. However, the 
effect size is relatively small due to CHNS 2011 sample limitations, and thus, the 
practical significance may be lower. In-depth research and comparative studies 
are needed to examine how family living structures impact Chinese school-age 
children’s weight and health. Leung and Shek (2011) found problems with using 
a single-informant perspective to study dynamic family processes among adoles-
cents living in poverty. Leung and Shek (2019, 2020) found bilateral effects of 
parental behavioral and psychological control on youth well-being. Therefore, for 
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the influence of family on children’s weight, in addition to family living arrange-
ments, the relationship between child weight and parenting processes is worthy of 
future research.

Conclusion and Implications

GDP per capita has grown rapidly during the past 40  years of reform in China 
(Xiong & Yin, 2016). China is advancing from a low-income country to a mid-
dle-income country. However, Chinese school-age children’s physical health with 
regard to weight has not been in parallel with its rapid economic development. 
Instead, the higher GDP per capita has climbed, the more prominent the prob-
lem of school-age children’s weight has become. The Chinese government has 
recognized the problem of childhood overweight but has not realized that school-
age children’s weight is negatively linked to rapid economic development. There-
fore, we recommend initiating specific health policies to allocate more resources 
toward resolving school-age children’s weight issues—particularly overweight 
and obesity issues—in areas with relatively high levels of economic development.

Similarly, during China’s reform and opening, governmental education 
expenditure has also grown rapidly (Ministry of Education of the People’s Repub-
lic of China, 2012). However, Chinese school-age children’s physical health with 
regard to weight has not been in parallel with the level of governmental education 
expenditure. Instead, the higher governmental education expenditure is, the more 
prominent the issue of school-age children’s weight. Possible explanations for 
this finding are the potential absence or inadequacy of investments in protecting 
school-age children’s weight health during economic development in the exist-
ing governmental education expenditure plan. Thus, in addition to establishing 
targeted economic and health policies, we suggest enacting economic develop-
ment policies and educational development policies to include content promot-
ing healthy weight among children in China while committing more resources to 
resolving and preventing school-age children’s weight issues.

In addition, during China’s reform and opening, population mobility and social 
mobility have accelerated (Bian, 2002; Duan et al., 2013; Liu et al., 2015), lead-
ing to changes in children’s family living arrangements. Among all 1,656 school-
age children included in this study, 29.3% of the boys and 37% of the girls live 
with only one parent or with neither parent. This study further indicates that 
school-age children residing with neither parent and those residing with the 
father only are more vulnerable to underlying weight issues, as evidenced by their 
chances of either being overweight or experiencing relatively low weight. A pos-
sible reason for this finding is that children may experience a lack of attention and 
care in certain family living arrangements, resulting in a need for family-based 
supportive health policies to deliver more health services targeting weight.

In this study, welfare mix theory was used as the analysis framework to con-
sider an array of social factors affecting children’s weight (Evers, 1990, 1995; 
WHO CSDH, 2008). This research reveals that the state welfare factor (as 
reflected by governmental education expenditure), the market welfare factor (as 
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represented by GDP per capita), and the family welfare factor (as indicated by 
family living arrangements) may contribute significantly to school-age children’s 
weight issues and sometimes serve as risk factors rather than protective factors. 
Since welfare mix theory primarily emphasizes the protective effects of all three 
major welfare providers (state, market, and family), advanced theoretical and 
empirical research is needed to explore welfare delivery and its dual nature as 
both a protective factor and a risk factor. This study also indicates a need to fur-
ther examine how the state, market, and family can collaboratively distribute wel-
fare resources and mitigate potential risks during the welfare delivery process to 
increase children’s overall well-being, especially in developing countries such as 
China.
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