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Abstract: Despite the vast literature on the socioeconomic status (SES) gradient of obesity among
adult people, no study has investigated the relationship between institutional power and body mass
index. Using national survey data from the “China Labor-force Dynamics Survey 2016” (CLDS 2016),
multistage cluster-stratified probability proportional to size (PPS) sampling was employed to select
cases from 29 provinces, cities, and autonomous regions in China. This study adopts an institutional
approach to explore the influences of SES and institutional power on the state of being overweight or
severely overweight (obese) among Chinese adults. It is shown that SES has a non-linear influence
on being overweight or obese, higher education has a negative effect on being overweight or obese,
income has an inverted U-shaped effect on being overweight or obese, and having a managerial or
administrative job has a positive effect on being overweight but less so on obesity. These findings
reveal that disparities in health outcome and risks are due to inequality in SES. The work unit is
a stronger predictor of adults being overweight or obese than occupation. Working in the public
sector has a positive effect on being overweight relative to working in the private sector, and only
state institutions and government departments have a positive association with obesity. Our results
indicate that institutional structure still has effects on individuals’ life chances in the era of China’s
market transition.

Keywords: socioeconomic status; institutional power; market transition; body mass index; obesity

1. Introduction

The increasing prevalence of being overweight or obese has become a major global
public health problem [1,2], due to health consequences, such as hypertension and type 2
diabetes [3,4], and has attracted the attention of many scholars [5–8]. Studies on being
overweight or obese in developed countries have consistently found a negative relationship
between socioeconomic status (SES) and being overweight or obese [7–11]. In contrast,
research in developing countries has produced inconsistent findings on the relationship
between SES and being overweight or obese. Data from poorer countries show a positive
relationship between obesity and SES [8,12–17]. However, in some middle-income coun-
tries, there is a negative association between obesity and SES [5,6]. These findings from
developing countries reveal that the relationship between SES and obesity is moderated
by the level of gross domestic product [15], and this pattern may exists even inside one
country [16,17].

China has experienced a rapid increase in the prevalence of being overweight or obese,
and increasing inequality in SES due to more rapid economic growth and urbanization than
experienced in most Western countries. Many scholars examined the association between
SES and being overweight or obese as a potentially important cause of disease, but the

Int. J. Environ. Res. Public Health 2021, 18, 10620. https://doi.org/10.3390/ijerph182010620 https://www.mdpi.com/journal/ijerph

https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0002-0664-3803
https://doi.org/10.3390/ijerph182010620
https://doi.org/10.3390/ijerph182010620
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/ijerph182010620
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph182010620?type=check_update&version=2


Int. J. Environ. Res. Public Health 2021, 18, 10620 2 of 19

findings have been inconsistent [18–23]. Some studies suggested that individuals with
higher household income or lower education were more likely to be obese [18–21]. Other
studies showed that not only is there an increasing trend of obesity in all SES groups, which
is more dramatic in low SES residents, but high SES residents had slightly decreasing trends
in BMI and obesity over the same period [22,23]. One study also found that the relationship
between parent’s SES and children’s BMI has changed from positive to negative, with the
development of social economy [24]. These inconsistent findings on the disparity in obesity
in China might be due to variation in the stages of industrialization between different
regions, and in different SES groups. However, existing literature has paid little attention
to this issue.

Sociological institutionalism suggests that variation in BMI in China should be inves-
tigated from an institutional perspective. The core idea of sociological institutionalism is
that institutions shape individuals’ social identification and guide their social behavior [25].
Although the scale of market sectors in China is growing with market reforms, the state
(public) sectors still maintain an advantage in the process of resource distribution. In
contemporary China, the institutional power possessed by work units contributes to more
social inequality than the positional power attached to individuals [24]. Compared to the
private sector, state sectors still continue to play an important role in determining their em-
ployee’s economic wellbeing due to their redistributive power [26,27]. One study showed
that parental state sector employment has a negative influence on a child’s BMI [24]. To
our knowledge no study of the effects of work units with institutional power on being
overweight or obese has been carried out on the adult Chinese population.

This study aims to explore the effects of both SES and institutional power on being
overweight or obese using data from the “China Labor-force Dynamics Survey 2016”
(CLDS 2016). To explore the effect of SES on obesity, our analysis includes education,
income, and occupation. To explore the effect of institutional power on obesity, our analysis
includes the type of work unit, namely the public sector, which includes the state sector
(such as government agencies, state institutions, state-owned firms) and collective firms,
private sector enterprises, and non-work units (such as self-employment).

1.1. Socioeconomic Status and BMI in China

The literature offers several theoretical mechanisms for the link between SES inequality
and body mass index (BMI). These mechanisms have been called “material/structuralist”,
“cultural/behavioral”, and “psychosocial” [9,28]. The material or structuralist explanation
centers on the way that SES may influence health status through its effect on access
to health-promoting resources [29]. Income is the basic quantity associated with BMI.
Numerous studies have shown a consistently inverse relationship between income and
BMI in developed countries [9,30]. However, there is a different situation in low and middle-
income countries. The relationship between SES and obesity is positive in developing
countries, especially in low-income countries. People in lower SES groups lack food [31],
and may not own a vehicle [32], both of which would protect against obesity. However,
individuals of higher SES can obtain adequate energy-dense food, which leads to an
increase in energy intake and to weight gain due to the cultural value that fat body shape
is regarded as a sign of health and wealth [31–33]. The relationship between SES and
obesity is more complex in middle-income countries, where increasing evidence supports a
negative association between SES and obesity [5], but other studies from a middle-income
country also found that there is a positive association between SES and obesity in the
low-income group [16,34]. Thus, two opposite relationship patterns between SES and
obesity can exist within the same country in some developing countries.

As the largest developing country, China has undergone more rapid economic growth
and urbanization than experienced in most Western countries. This has not only led to great
changes in nutrition and lifestyle, but has also increased inequality in SES. The middle and
high SES groups have more resources to spend on healthy food, while the low SES groups
have difficulty in acquiring healthy food. Increasing income would be associated with
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increasing obesity among the low-income population. However, increasing income would
be associated with decreasing obesity among the middle- and high-income populations.
Therefore, we suggest our first hypothesis.

Hypothesis 1. There is an inverted U-shaped relationship between income and being overweight
or obese.

The cultural or behavioral explanation posits that SES may exert its effects on health
through lifestyles and behaviors, such as patterns of diet, sleep, exercise, smoking, drinking,
and drug use [28,29]. Education is an important contributor to individual lifestyle and
health behavior. Although numerous studies have documented the inverse relationship
between education and obesity [9,35], the level of education may be more important
than the number of years of education. Because schools in China focus on examination-
oriented education, and seldom offer other knowledge through elementary and high school
education, people without higher education might lack enough knowledge about health to
observe a healthy lifestyle. Thus, we suggest the second hypothesis.

Hypothesis 2. There is an inverse relationship between level of education and being overweight or
obese in the population with higher education.

The psychosocial explanation emphasizes that the role of SES in the distribution
of health status is due to differences in exposure to psychosocial stress, which might
con-tribute to an unhealthy lifestyle [28]. Some literature shows that there may be a
positive relationship between job strain and BMI [36], while other studies find that the
more job stress, the lower the BMI [37]. Yet, other studies find no relation between job
stress and BMI [38]. Two explanations have been suggested for these inconsistent findings.
The first is that psychosocial stress may reduce appetite, which might lead to weight
loss [39,40]. The second is that work stress might lead to an unhealthy lifestyle [41], such
as physical inactivity [42] and poor diet [43], which might result in weight gain. However,
the second explanation is derived from samples in developed countries. A study from
China found that there is a positive association between subjective well-being and BMI [44].
Lower occupational status is linked to some job stress, such as low job control [45] or job
insecurity [46], which are associated with low level of happiness and high rate of weight
loss. Thus, we suggest a third hypothesis:

Hypothesis 3. There is a positive relationship between occupational status and being overweight
or obese.

1.2. Institutional Power and BMI in China

Although SES inequality in BMI has been found in numerous empirical studies,
sociological institutionalism suggests that variation in BMI in China should be investigated
in the context of market transformation. First, China’s market reform has increased the scale
of market sectors, but marketization does not remove the advantage of political power [47].
As central institutions of political control, work units are assigned different priorities
according to their position in the redistribution economy, which determines individuals’
entitlement to private benefits and public goods [24,27,47]. Second, with marketization,
deinstitutionalization in labor standards has taken place in China, and the greater the
extent of marketization the more deinstitutionalization takes place. Compared to public
sector work units, private sector work units are more likely to adopt deinstitutionalized
employment practices to reduce costs and to promote flexibility, which they can do in the
absence of independent unions and the states’ failure to enforce labor laws [48].

These shifts have two kind of consequences: on the one hand, public sector work
units have advantages in income and in other benefits, such as job security, pensions, and
medical insurance over private sector work units [49]. On the other hand, workers in the
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private sector are more vulnerable to trends in deinstitutionalization than those in the state
sector, due to the absence of independent unions, the government’s default on enforcing
labor law, and the employer’s economic motivation [48]. Both of these would be able
to create better subjective well-being [49], which may increase appetite [44], and lead to
weight gain in public sector.

Work units also shape people’s lifestyle, which is associated with BMI. “Guanxi” (social
connection) is an important way to acquire power, status, and resources in China [50], and
valuable guanxi is also related to work units. The person in the work unit that is closer
to the power of redistribution, is likely to have more valuable guanxi. Such tactics as
presenting gifts and holding banquets for the other party are used to build and enhance
guanxi in Chinese society [51]. A person in a state sector work unit has more opportunity
to hold a banquet for the other party and participate in a banquet and might, therefore,
be at risk for being overweight or obese: such frequent social interactions not only lead
to eating more high energy food but also to a reduction in the leisure time available for
physical activities. Thus we suggest a fourth hypothesis.

Hypothesis 4. Compared to the private sector, the state sector has higher rates of being overweight
or obese.

Some studies suggest that although public sector work units continue to take ad-
vantage of the power of redistribution and play an important role in shaping employees’
incomes, disparities exist between work units [26]. State-owned and collective firms face
more pressure to deinstitutionalize than other state sectors, such as government and public
institutions, due to the development of marketization. Compared to government agencies
and state institutions, state and collective firms are facing increasing competition from the
market, which can marginalize these work units [26]. Thus we suggest a fifth hypothesis:

Hypothesis 5. There are differences in influence on obesity between sections of the public sector,
the influences of government and state institutions on obesity are more significant than other work
units in the public sector.

2. Data and Methods
2.1. Sample

All analyses for this study use data from the “China Labor-force Dynamics Survey
2016” (CLDS 2016), the first comprehensive national survey targeting at the labor force in
China. The survey used multistage cluster-stratified probability proportional to size (PPS)
sampling to select cases from 29 provinces, cities, and autonomous regions in China, which
ensures that the sample in CLDS can be regarded as a nationally representative sample.
The provinces were stratified by the size of their population and labor force, and all regions
were divided into eight strata to constitute a total national sample after weighting [52].
A detailed description of the design and implementation of the survey can be found in
Wang’s study [52]. Targeted respondents in the survey are civilians aged from 15 to 64.
CLDS2016 interviewed 21,086 respondents.

To investigate the influence of work units on BMI among Chinese adults, this study
selected respondents according to the following criteria. First, suitable respondents should
be active in labor market, that is, they were required to have a job (including farming,
part-time work, and helping in the family business); the sample size was 14,548. This
wave survey interviewed about 6436 respondents who were identified as farmers, but
farming implies a high degree of self-sufficiency outside of the market in China. In order to
delete respondents who were identified as self-sufficient farmers, we selected respondents
who also had wage income in the labor market; this sample size was 8260. In addition,
we selected respondents aged from 18 to 64 as the study subjects, this sample size was
7913. Because the village committee is neither in the market sector, nor in the public sector,
we deleted respondents who work in village committee, leaving a sample size of 7083.
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Following the deletion of respondents who were identified as soldiers by profession, a
sample size of 7059 was obtained. The final total sample size in the study was 6592, because
there were some missing data.

2.2. Measures
2.2.1. Dependent Variables

WHO defines BMI ≥ 25.0 kg/m2 as being overweight and BMI ≥ 30.0 kg/m2 as being
obese. However, because of the difference in body fat content between East Asian and
Europeans, many studies use the Chinese standard BMI classifications for adults [20]. In
the present study, being overweight was defined as BMI ≥ 24 kg/m2 and obesity was
defined as BMI ≥ 28 kg/m2 for adults [20].

2.2.2. Independent Variables

Socioeconomic status was measured by education [9], income [9], and occupation [53].
Educational attainment was measured as a categorical variable (middle school or

below, high school, vocational-technical school, junior college, bachelors degree or higher).
Annual disposable personal income was measured as a continuous variable equal to

the difference between total annual personal income, which includes wage income, agri-
cultural income, operating income, bonuses and other subsidies, and charges that include
individual income tax, social insurance charges, and the housing accumulation fund.

Occupational class was defined using five categories: professional manager, profes-
sional and technical personnel, clerical staff, business services personnel, and manual
worker and other.

Work units were measured using six categories, consistent with previous research on
the market transition [26,54]: government agencies (jiguan), state institutions (shiye danwei,
e.g., schools, research centers, medical facilities, etc.), state-owned firms (guoying qiye), col-
lective firms (jiti qiye), non-work units (wu danwei, e.g., peasant, stall-keeper, self-employed
driver, etc.), and private sector firms (e.g, domestic private companies, foreign-invested
firms, international joint ventures, state-private or collective-private joint ventures, etc.).
Previous studies have often employed a dichotomous classifications of work units into
public versus private sectors [26], where the private sector includes several organizational
forms [24]. For example, self-employment could be classified into non-work units, and
domestic private firms could be classified as private sector firms. Thus, the six categories
can be grouped into three types: public sectors (government agencies, state institutions,
state-owned firms, and collective firms), private sector firms and non-work units.

2.2.3. Control Variables

The following socio demographic control variables were used: age, gender, marital
status, work pressure, lifestyle [9], neighborhood integration [10], social welfare [45],
Hukou [44], and location area [24],

Age was measured in years.
Gender was recorded as a dummy variable (male = 0, female = 1).
Hukou was used to control disparity between urban and rural residence, and was

recorded as a dummy variable (urban = 1, rural = 0).
Location areas were used to control regional disparity. It was measured as a dummy

variable (coastal region = 0, middle region = 1, western region = 2).
Two dummy variables were used to control for the disparity in social welfare: housing

accumulation fund (have = 1, have not = 0); medical insurance (have = 0, have not = 1).
Marital status is a dummy variable (First marriage, remarriage, or cohabitation = 0,

Single = 1, Divorced or widowed = 2). Age is a continuous variable (from 18 to 64).
Four dummy variables were used to measure lifestyles. Regular exercise is a dummy

variable (yes = 0, no = 1). Number of cigarettes smoked per day is a dummy variable
(no smoking = 0, less than 10 = 1, 10 to 19 = 2, 20 and more = 3). Rate of drinking is
a dummy variable (no drink or once every few weeks = 0, 1–2 times every week = 1,
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3–4 times every week = 2, drink every day = 3). Rate of social engagement is a continuous
variable (3–15) and included three questions. Respondents were asked, “How often did you
invite other people to have lunch or dinner in a restaurant in the past three months”, “How
often were you invited to have lunch or dinner in restaurant in the past three months”,
“How often did you have lunch or dinner in restaurant with friends in the past three
months”. Responses were coded from 1 (never) to 5 (often), and scores are the sum of the
responses on the three items ranging from 3 to 15. The higher the respondent’s score the
higher the frequency of social engagement.

Two dummy variables were used for work pressure. Workload or work intensity was
used to measure job autonomy, which is a dummy variable (independent = 0, partly depen-
dent on another person’s decision = 1, entirely dependent on another person’s decision = 2).
Job status is a dummy variable (full-time job = 0, part-time job = 1). Working hours per week
is a dummy variable (40 h or less = 0, 41 to 50 = 1, 51 to 60 = 2, 61 and more = 3).

Finally, familiarity with neighbors was measured to indicate neighborhood integration
and was a dummy variable (unfamiliar = 0, familiar = 1).

2.3. Data Analysis

Our study was conducted in three steps. First, descriptive statistics were used to
analyze the relationship between SES, work unit, and being overweight or obese. Second, to
explore the difference in welfare between the private and public sector, we used contingency
tables to study the relationship between work-unit welfare and work units. Third, bivariate
and multinomial logistic regression were often used to estimate the predictors of being
overweight or obese [55–57]. To explore associations between SES, work units, and adults
being overweight or obese, we used multinomial logistic regression models.

We employed three models for this analysis: first, we adjusted for control variables,
and examined the association between SES and adult overweight/obesity; second, we ad-
justed for income, education, and control variables, and measured the association between
work units and adult overweight/obesity; third, we adjusted for control variables, and
examined the association between socioeconomic status, work units, and being overweight
or obese.

3. Results
3.1. Descriptive Statistics for the Relationship between SES, Work Units, and Being Overweight
or Obese

Table 1 reports the descriptive statistics for variables in this study and shows that
26.56% of 557 adults were overweight, whereas about 8.10% were obese. Thus being
overweight and obesity are prevalent health problems among the adult Chinese population.

Table 2 shows the BMI distribution according to occupation, work units, and education.
There is a significant difference in BMI according to occupation, education, and work unit
(p < 0.001). The descriptive statistics for occupation by BMI shows that the manager
group has the highest rate of being overweight and lowest rate of normal weight or being
underweight; clerical staff and business services personnel groups have the two highest
rates of obesity; the technology professional group has the lowest rate of being overweight
and obese and the highest rate of being normal weight and underweight. For education by
BMI, the junior college and the bachelors degree or higher groups have the two highest
rates of being normal weight or being underweight, and the two lowest rates of being
overweight. The middle school or below and the high school groups have the two lowest
rates of normal or below normal weight and the two highest rates of being overweight;
the middle school or below and the junior college groups have the two highest rates of
obesity. Among work units, the private sector group has the highest rates of normal
or below normal weight, a low rate of being overweight, and the lowest rate of obesity.
However, compared to the private sector group and the no-work-unit group, collective
firms, state-owned firms, state institutions, and government agencies groups have the
lowest rates of normal or below normal weight, and the four highest rates of obesity. The
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government agencies group has the highest rate of obesity. Collective firms, state-owned
firms, and state institutions groups have the three highest rates of being overweight.

Table 1. Descriptive statistics for variables used in analysis of BMI (N = 6592).

Type Mean/SE Type Mean/SE

Body Mass Self -reported health
Normal/underweight (Less than 24) 0.65/0.01 Healthy 0.67/0.01
Overweight (24 to less than 28) 0.27/0.01 Fair 0.26/0.01
Obesity (28 and more) 0.08/0.00 Unhealthy 0.07/0.00

Socioeconomic Status
Education Work hours

Middle school or below 0.56/0.01 40 h or less 0.42/0.01
High school 0.14/0.00 41 to 50 0.18/0.01
Vocational-technical school 0.07/0.00 51 to 60 0.19/0.01
Junior college 0.11/0.00 61 and more 0.21/0.01
Bachelor degree/higher degree 0.12/0.00 Workload/work intensity

Income 37,847/45,163 Independent 0.35/0.01
Lognormal of income 10.11/1.02 Dependent on other’s decision partly 0.31/0.01
Occupation Dependent on other’s decision entirely 0.34/0.01

Manager 0.01/0.00 Job status
Technology professional 0.11/0.00 Full-time job 0.88/0.00
Clerical staff 0.05/0.00 Part-time job 0.12/0.00
Business services personnel 0.35/0.01 Housing accumulation fund
Manual worker and other 0.47/0.01 Have not 0.78/0.01

Institutional Power Have 0.22/0.01
Work units

Private sectors 0.48/0.06 Medical insurance
No work unit 0.28/0.01 Have 0.47/0.01
Collective enterprises 0.02/0.00 Have not 0.53/0.01
State enterprises 0.07/0.00 The number of cigarettes smoked
State institutions 0.11/0.00 No smoking 0.67/0.01
Government agencies 0.04/0.00 Less than 10 0.06/0.00

Gender 10 to 19 0.09/0.00
Male 0.56/0.01 20 and more 0.18/0.01
Female 0.44/0.01 Frequency of drinking alcohol

Age 41.60/11.38 No drink/once every few weeks 0.75/0.01
Hukou 1–2 times every week 0.13/0.00

Rural 0.52/0.01 3–4 times every week 0.05/0.00
Urban 0.48/0.01 Drink every day 0.07/0.00

Marriage status Frequency of social engagement 6.64 /3.07
First marriage/remarriage/cohabitation 0.82/0.01 Regular exercise
Single 0.13/0.00 Yes 0.36/0.01
Divorce, widowed, 0.05/0.00 No 0.64./0.01

Area Familiarity with neighbors
Coastal region 0.23/0.01 Unfamiliar 0.15/0.00
Middle region 0.19/0.01 Fair 0.28/0.01
Western region 0.58/0.01 Familiar 0.57/0.01

Table 3 shows the relationship between occupations and education and welfare. Tech-
nology professionals, clerical staff, and managers have a higher fraction with higher
education than business services personnel and manual workers. There is a positive rela-
tionship between occupation and income; managers have the highest income, and manual
workers have the lowest. There is also a positive association between occupation and social
engagement; managers have the highest rate of social engagement, and manual workers
the lowest. In addition, compared to business services personnel and manual workers,
clerical staff, technology professionals, and managers have distinctive advantages in their
housing accumulation funds, medical insurance, and low rate of prolonged work hours.
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Thus, high grade occupations are simultaneously facing positive and negative factors that
contribute to being overweight or obese.

Table 2. Difference in BMI by main independent variable (100%).

BMI (Percentages)
p-Value

Normal/Underweight Overweight Obesity

Occupation
Manager 53.57 38.10 8.33 ***

Technology professional 72.12 21.22 6.66
Clerical staff 64.71 25.49 9.80

Business services personnel 63.93 26.82 9.24
Manual worker and other 65.20 27.42 7.39

Work units
Private sectors 68.94 24.21 6.85 ***
No work unit 63.98 27.53 8.49

Collective enterprises 53.21 36.70 10.09
State enterprises 57.98 33.61 8.40
State institutions 60.84 29.23 9.93

Government agencies 61.28 23.83 14.89

Education
Middle school or below 64.29 27.48 8.23 ***

High school 61.51 31.03 7.46
Vocational-technical school 65.82 26.10 8.08

Junior college 69.40 22.28 8.32
Bachelor degree/higher degree 70.68 21.25 8.07

Income (yuan) a 37,874.43 37,807.04 37,761.87

Note: significance level: *** p < 0.001; a: the figure denotes mean.

Table 3. Difference in education and welfare by occupation (100%).

Occupation (Percentages)

p-Value
Manager

Technology
Profes-
sional

Clerical
Staff

Business
Services

Personnel

Manual
Worker and

Other

Education

Middle school or below 22.62 6.51 14.53 48.63 79.02

High school 16.67 9.00 19.27 18.47 11.24 ***

Vocational-technical school 7.14 10.94 6.15 8.24 4.37

Junior college 23.81 27.01 24.30 13.91 3.93

Bachelordegree/
higher degree 29.76 46.54 35.75 10.57 1.44

Income (yuan) a 91,709.50 55,357.38 48,345.44 42,770.31 27,488.83 ***

Social engagement b 8.27 7.99 7.90 7.27 5.68 ***

Housing accumulation
fund

Have 47.62 52.70 64.99 21.79 9.02 ***

Have not 52.38 47.30 35.01 78.21 90.98

Medical insurance
Have 73.81 81.55 90.76 55.82 26.87 ***

Have not 26.19 18.45 9.24 44.18 73.13

Work hours

40 h or less 61.90 66.57 68.91 39.37 35.12

41 to 50 10.71 20.11 13.17 21.61 15.67 ***

51 to 6 14.29 7.63 9.24 17.75 23.86

61 and more 13.10 5.69 8.68 21.27 25.34

Note: significance level: *** p < 0.001; a and b: the figure denotes mean.



Int. J. Environ. Res. Public Health 2021, 18, 10620 9 of 19

3.2. The Difference in Welfare between Public and Private Sector

We used contingency tables to quantify the relationship between work-unit welfare
and work units. Descriptive statistics for the work unit related to welfare are presented in
Table 4. There is a significant difference in welfare between the public and private sectors
(p < 0.001). Compared to employees in the private sector, employees in the public sector
not only had higher average annual income, but also a higher rate of medical insurance
and a greater housing accumulation fund. Although there is a serious problem of overtime
work in both the public and private sectors, it is more serious in the private sector than
in the public sector. In addition, employees in the public sector have higher rate of social
engagement than those in the private sector.

Table 4. Differences between public and private sectors in welfare, social engagement, work hours, and BMI (100%).

Type of Work Unit
(Percentages)

Difference Pr

Type of Work Unit
(Percentages)

Difference
p-

ValuePublic
Sector

Private
Sector

Public
Sector

Private
Sector

Income (yuan) a 48,091.52 41,754.38 6337.14 *** Work hours

Medical insurance 40 h or less 65.93 30.84 35.09

***Have 86.25 48.33 37.92 *** 41 to 50 15.83 22.61 −6.78

Have not 13.75 51.67 −37.92 51 to 60 9.90 22.21 −12.31

Housing
accumulation fund 61 and more 8.34 24.34 −16.00

Have 62.41 14.61 47.8 *** BMI

Have not 37.59 85.39 −47.80 Normal and
underweight 59.48 68.94 −9.46

Social engagement Overweight 30.29 24.21 6.08 ***

The frequency
of social
engagement b

7.44 6.99 0.45 *** Obesity 10.23 6.85 3.38

Note: significance level: *** p < 0.001; a and b: the figure denote mean.

Table 4 also shows that there is a significant difference in BMI between the private
and public sector (p < 0.001). The fraction who are normal and below normal in weight
is higher in the private sector than in the public sector. More people are overweight and
obese in the public sector

Table 5 shows the association between welfare and work unit among public sectors.
One-way ANOVA shows that compared to employees in collective firms, employees
in government agencies and state institutions have greater income (p < 0.05) and more
frequent social engagement (p < 0.1/p < 0.01). Additionally, compared to state-owned
firm employees, government agency employees have greater income and more frequent
social engagement. State institution employees have more frequent social engagement but
slightly less income.

The contingency tables show that compared to collective firm employment, govern-
ment agencies and state institutions not only have advantages in medical insurance, and
housing accumulation fund distribution (p < 0.001), but also have lower rates of extended
work hours (p < 0.001). Compared to state firm employment, government agency and
state institution employment also have slight advantages in medical insurance and hous-
ing accumulation fund, but only government agencies have a significant advantage in
housing accumulation fund (p < 0.05). Compared to state-owned firm employment, gov-
ernment agencies and state institutions also have advantages in prolonged work hours
(p < 0.05/p < 0.1), government agencies and state institutions have lower rates of extended
work hours. These results show that there are some differences in welfare distribution,
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with government agencies and state institutions offering more welfare benefits than other
work units in the public sector.

Table 5. The difference in welfare among public sectors (100%).

Public Sectors (Percentages)
p-ValueCollective

Enterprises
State

Enterprises
State

Institutions
Government

Agencies

Incomes (yuan) a Incomes 33,948.62 49,495.99 48,016.22 52,035.74 **

Medical insurance
Have 67.89 86.34 88.34 88.09

***
Have not 32.11 13.66 11.61 11.91

Housing accumulation
fund

Have 20.18 62.18 66.57 69.79
***

Have not 79.82 37.82 33.43 30.21

Social engagement b Frequency of social
engagement 6.67 7.37 7.46 7.91 **

Work hours

40 h or less 44.95 62.39 69.23 72.77

***
41 to 50 27.52 17.65 14.83 9.79

51 to 60 10.09 10.71 9.65 8.94

61 and more 17.43 9.24 6.29 8.51

Note: significance level: *** p < 0.001, ** p < 0.01; a and b: the figure denote mean.

3.3. The Influence of SES and Work Units on Being Overweight or Obese

To explore the relationship between SES, work units, and being overweight or obese,
three models were employed. Table 6 presents logistic regression analyses of being over-
weight and obese. Model 1 reports the associations between SES and being overweight or
obese. Model 2 shows the effects of work units, income, and education on being overweight
or obese (This model omits the variable of occupation and adjusts for all control variables).
Model 3 shows the relationship between SES, work units, and being overweight or obese
(Model 3 adds SES and work unit simultaneously and adjusts for all control variables).

Table 6. Logistic regression analyses for being overweight and obese (n = 6592).

Model 1 Model 2 Model 3

Overweight Obese Overweight Obese Overweight Obese

Education (middle school and below = 0)

High school 0.07 a −0.27+ 0.06 −0.27+ 0.06 −0.27+

(0.09) b (0.15) (0.09) (0.15) (0.09) (0.15)

Vocational-technical school 0.03 −0.11 0.001 −0.13 0.01 −0.11

(0.13) (0.21) (0.13) (0.21) (0.13) (0.21)

Junior college −0.21+ −0.25 −0.23+ −0.34+ −0.22+ −0.31+

(0.12) (0.19) (0.12) (0.18) (0.12) (0.19)

Bachelors degree and higher degree −0.30 * −0.33 −0.35 ** −0.50 * −0.32 * −0.42+

(0.14) (0.21) (0.13) (0.21) (0.08) (0.13)

Log of income 0.70 * 1.10+ 0.60+ 1.04+ 0.64+ 1.042+

(0.34) (0.57) (0.34) (0.57) (0.34) (0.57)

log of income squared −0.04 * −0.06 * −0.03+ −0.06+ −0.03+ −0.056+

(0.02) (0.03) (0.02) (0.03) (0.02) (0.03)

Occupation (manual worker and others = 0)

Business services personnel 0.15 * 0.35 ** 0.13+ 0.35 **
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Table 6. Cont.

Model 1 Model 2 Model 3

Overweight Obese Overweight Obese Overweight Obese

(0.07) (0.12) (0.07) (0.12)

Clerical staff −0.03 0.23 0.01 −0.18

(0.15) (0.22) (0.17) (0.27)

Technology professional −0.02 0.02 −0.06 −0.09

(0.13) (0.20) (0.13) (0.21)

Manager 0.48+ 0.21 0.50 * 0.17

(0.25) (0.43) (0.25) (0.43)

Work units (private sector = 0)

No work unit −0.04 0.18 −0.0008 0.27+

(0.09) (0.14) (0.09) (0.15)

Collective firms 0.57 ** 0.56 0.57 ** 0.54

(0.22) (0.34) (0.22) (0.35)

State-owned firms 0.25 * 0.11 0.25 * 0.09

(0.12) (0.20) (0.12) (0.20)

State institution 0.22 * 0.41 * 0.26 * 0.48 **

(0.11) (0.18) (0.12) (0.18)

Government agencies −0.09 0.69** −0.07 0.88 **

(0.18) (0.23) (0.20) (0.27)

Gender (male = 0) −0.56 *** −0.63 *** −0.55 *** −0.60 *** −0.54 *** −0.60 ***

(0.08) (0.12) (0.08) (0.12) (0.08) (0.12)

Age 0.02 *** 0.01 0.01 *** 0.004 0.01 *** 0.005

(0.003) (0.005) (0.003) (0.006) (0.003) (0.006)

Hukou (rural = 0) 0.12 0.04 0.14+ 0.13 0.11 0.05

(0.08) (0.12) (0.08) (0.12) (0.14) (0.22)

Marriage status (First marriage, remarriage, cohabitation = 0)

Single −0.77 *** −0.49 ** −0.77 *** −0.48 ** −0.76 *** −0.47 **

(0.12) (0.18) (0.12) (0.18) (0.12) (0.18)

Divorce, widowed −0.33+ −0.23 −0.34+ −0.23 −0.34+ −0.25

(0.18) (0.29) (0.18) (0.29) (0.18) (0.29)

Region (Coastal region = 0)

Central region 0.03 −0.11 0.04 −0.06 0.04 −0.06

(0.09) (0.15) (0.09) (0.15) (0.09) (0.15)

Western region 0.03 0.09 0.05 0.16 0.05 0.15

(0.07) (0.12) (0.08) (0.12) (0.08) (0.12)

Self-reported health (healthy = 0)

Fair 0.13+ 0.12 0.13+ 0.14 0.13+ 0.13

(0.07) (0.11) (0.07) (0.11) (0.07) (0.11)

Unhealthy 0.08 0.31+ 0.09 0.28 0.09 0.31+

(0.12) (0.18) (0.12) (0.18) (0.12) (0.18)

Housing accumulation fund (No = 0) 0.35 *** 0.45 ** 0.27 ** 0.30 * 0.28 ** 0.35 *

(0.09) (0.14) (0.10) (0.15) (0.10) (0.16)

Medical insurance (yes = 0) 0.03 −0.23+ 0.06 −0.25+ 0.06 −0.24+

(0.08) (0.13) (0.08) (0.13) (0.08) (0.13)

Job status (full-time job = 0) −0.004 0.02 0.0001 −0.02 0.006 −0.003
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Table 6. Cont.

Model 1 Model 2 Model 3

Overweight Obese Overweight Obese Overweight Obese

(0.10) (0.16) (0.10) (0.16) (0.10) (0.16)

Workload/work intensity (independent = 0)

Dependent on another’s decision partly −0.12 −0.38 ** −0.15+ −0.39 ** −0.14+ −0.36 **

(0.08) (0.13) (0.08) (0.13) (0.08) (0.13)

Dependent on another’s decision entirely 0.05 −0.24 * −0.002 −0.23+ 0.01 −0.22+

(0.07) (0.12) (0.08) (0.12) (0.08) (0.12)

Working hour (40 or less = 0)

41 to 50 −0.07 −0.13 −0.05 −0.08 −0.05 −0.09

(0.09) (0.14) (0.09) (0.14) (0.09) (0.14)

51 to 60 0.05 −0.20 0.07 −0.17 0.07 −0.17

(0.09) (0.14) (0.09) (0.15) (0.09) (0.15)

61 and more −0.03 0.04 −0.01 0.09 −0.01 0.08

(0.09) (0.13) (0.09) (0.13) (0.09) (0.14)

Number of cigarettes smoked per day (No smoking = 0)

Less than 10 −0.09 −0.40+ −0.09 −0.38+ −0.09 −0.39+

(0.13) (0.21) (0.13) (0.21) (0.13) (0.21)

10 to 19 −0.18 −0.57 ** −0.18 −0.56 ** −0.186+ −0.57 **

(0.11) (0.19) (0.11) (0.19) (0.11) (0.19)

20 and more −0.12 −0.25+ −0.12 −0.24+ −0.12 −0.25+

(0.09) (0.14) (0.09) (0.14) (0.09) (0.14)

Frequency of drinking alcohol (No drink or once every few weeks = 0)

1–2 times every week 0.12 0.36 ** 0.12 0.37 ** 0.12 0.37 **

(0.09) (0.14) (0.09) (0.14) (0.09) (0.14)

3–4 times every week 0.12 0.38+ 0.12 0.38+ 0.12 0.38+

(0.14) (0.21) (0.14) (0.21) (0.14) (0.21)

Drink every day 0.08 0.02 0.08 0.02 0.08 0.02

(0.12) (0.20) (0.12) (0.20) (0.12) (0.20)

Regular exercise (yes = 0) −0.22 *** −0.24 * −0.22 *** −0.25 * −0.21 ** −0.24 *

(0.06) (0.10) (0.07) (0.10) (0.07) (0.10)

Frequency of social engagement −0.002 0.01 0.001 0.02 −0.0001 0.01

(0.01) (0.02) (0.01) (0.02) (0.01) (0.02)

Familiarity with neighbor (Unfamiliar = 0)

Fair 0.05 0.02 0.04 −0.01 0.04 −0.01

(0.10) (0.15) (0.10) (0.15) (0.10) (0.15)

Familiar 0.25 ** 0.11 0.24 * 0.07 0.24 * 0.07

(0.09) (0.15) (0.09) (0.15) (0.10) (0.15)

_cons −4.18 * −6.21 * −3.71 * −6.00 * −3.97 * −6.14 *

(1.67) (2.81) (1.66) (2.81) (1.67) (2.82)

LR chi2 413.68 423.93 443.72

Pseudo R2 0.038 0.039 0.040

Note: significance level: *** p < 0.001, ** p < 0.01, * p < 0.05, + p <0.1; a: the figure denotes unstandardized regression coefficient, b: the figure
in parentheses denotes the standard error.

There is an inverted U-shaped relationship between income and being overweight
or obese. Model 1 shows a significant positive relationship between income and being
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overweight and obese (p < 0.05/p < 0.1), and there is a significant negative relationship
between the log of income squared and being overweight or obese (p < 0.05). Model 2,
which adjusts for work unit and other control variables, shows a similar relationship
between income and being overweight or obese. Income has a slightly significant positive
effects on being overweight or obese (p < 0.1), but log of income squared has a significant
negative effect on these (p < 0.1). Model 3 adds SES, work unit, and control variables, and
shows that income has a weak positive effect, but log of income squared has a weakly
significant negative effect on these (p < 0.1). Thus, there is an inverted U-shaped relation
between income and being overweight or obese, which supports Hypothesis 1.

There is an inverse relationship between higher education and being overweight
or obese. Model 1 indicates that, compared to middle school and below, junior college,
bachelors degree, and higher have a lower rate of being overweight (p < 0.1, p < 0.05);
high school, vocational-technical school, junior college, bachelors degree, and higher have
lower rates of obesity. With Model 2, compared to middle school and below, junior college,
bachelors degree, and higher, have a lower rate of being overweight (p < 0.1, p < 0.01).
High school, junior college, bachelors degree, and higher also have lower rates of obesity
(p < 0.1, p < 0.1, p < 0.05). Although vocational-technical school has no significant influence
on obesity (p > 0.1), it does appear to slightly reduce the rate of obesity. In Model 3, we add
SES, work unit, and the control variables, and the results show that junior college, bachelors
degree, and higher have slightly significant negative effects on being overweight (p < 0.1,
p < 0.05). High school, junior college, bachelors degree, and higher have weakly significant
negative effects on obesity (p < 0.1, p < 0.1, p < 0.1). The effect of vocational-technical school
is not significant (p > 0.1). These findings reveal that, although intermediate educational
level has no significant influence on being overweight, compared to middle school and
below, more education has a significant negative effect on being overweight. The results
also show that compared to middle school and below, high school and higher education
have significant negative effects on obesity. These results support Hypothesis 2.

Manager or administrative jobs and business services jobs have significant positive
associations with being overweight, but only business services jobs have a significant
positive association with obesity. Model 1 shows that, compared to manual jobs, business
services jobs have significant positive effects on being overweight and obese (p < 0.05,
p < 0.01), and manager or administrative jobs have significant positive effects on being
overweight (p < 0.05). Model 3 adds SES, work unit, and other control variables and shows
that business services jobs have significant positive effects on being overweight and obese
(p < 0.1, p < 0.05), and manager or administrative jobs have significant positive direct effects
on obesity (p < 0.05). Clerical staff jobs and technology professional jobs have no significant
effects on being overweight or obese. These results do not support Hypothesis 3.

Compared to SES, work unit is a stronger predictor of adult being overweight or obese.
Model 2 shows that compared to the private sector, collective firms, state-owned firms, and
state institutions have positive effects on being overweight (p < 0.05). State institutions and
government departments have positive effects on obesity (p < 0.05, p < 0.01). Model 3 adds
SES to Model 2 and shows that, compared to the private sector, collective firms, state-owned
firms, and state institutions still have significant positive effects on being overweight, and
state institutions and government department have significant positive effects on obesity
(p < 0.01). Thus, compared to the private sector, public sector work units have higher
rates of being overweight and obesity, which supports Hypothesis 4. However, there is
a difference in the rate of obese among state sectors. State institutions and government
agencies have significant positive effects on obesity (p < 0.01), while collective firms and
state-owned firms have no significant effects on obesity (p < 0.1). These results support
Hypothesis 5.

4. Discussion

Although research is beginning to address the determinants of being overweight
or obese among adults in China, most studies have used regional survey data and have
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focused on the relationship between SES and being overweight or obese. There has been
little exploration of the association between work unit and being overweight or obese. This
study addresses the impact of work unit and SES on these from an institutional perspective,
exploring the relationship between social stratification and health in China’s post-market
transition era. Our results suggest that SES has a non-linear influence on being overweight
and obese, and work unit has strong positive effects on being overweight and obese.

The first hypothesis (H1) that there is an inverted U-shaped relationship between
income and being overweight or obese was supported, which is consistent with some
studies in middle income countries [5,16]. The result not only tallies with the conjecture
made for middle-income countries by Fernald [16], but is also consistent with the findings
of Esposito et al. [34] and Quezada and Lozada-Tequeanes [58]. Higher income is associated
with a higher rate of being overweight or obese among low-income groups; however, higher
income is associated with a lower rate of being overweight or obese in middle and high
income groups. These findings are also consistent with a previous study in the Chinese
context that lower middle class are likely to have a higher BMI than the poor and the
new middle class (upper middle class) has a lower probability of being obese [59]. This
suggests that these opposite relationships between income and being overweight or obese
in China reflect the ongoing nutritional transition. According to material or structuralist
explanations, those living in extreme poverty may not have enough resources to gain
weight [60], and low-income people with more resources are more likely to consume a high
energy diet than vegetables and fruits to save money [61], which contributes to their being
overweight or obese. However, people with high income can afford more healthy food [62],
which is also related to maintaining a desirable body weight. The findings further establish
the importance of structural advantages or disadvantages related to acquisition of material
resources in determining health inequalities among the Chinese adult population.

Our second hypothesis (H2), that there is an inverse relationship between education
and being overweight or obese among the population with higher education is supported.
We found that compared to non-diploma levels of education, higher education has a weak
negative effect. This is consistent with prior studies in developed and middle income coun-
tries where education has been shown to have a protective function against obesity [63,64].
Higher education may help people to understand the negative consequences of obesity,
and help to lead a healthy lifestyle [65]. Education in a vocational-technical school has no
significant effect on being overweight or obese, which indicates that there is a non-linear
relationship between level of education and being overweight or obese. These finding
highlight the importance of higher education on being overweight or obese among adults
in China.

The third hypothesis (H3) that there is a positive relationship between occupational
status and being overweight or obese is not supported. We found that there is a non-linear
relationship between occupation and being overweight or obese in Chinese adults. First,
compared to manual work, business services work has a significant positive effect on being
overweight or obese. Second, compared to manual work, being a manager has a significant
association with being overweight, but not with being obese. Although these are not
consistent with reports that in high and middle income countries higher SES is associated
with lower BMI [66], it is in line with findings in several studies in USA and Mexico that
elite strata are at risk of weight gain, but the prevalence of obesity among this group is
relatively low [53]. Third, compared to manual workers, being clerical staff or technology
professionals has no significant effect on being overweight or obese. Possible reasons for
this could be that, in our case, business services workers have higher income than manual
workers but are less likely to have higher education, which means that increase in income
is not accompanied by an increase in knowledge [53], but might allow them to consume
more high-calorie foods, which then contributes to weight gain [16]. We also found that
managers have the highest level of income and highest frequency of social engagements.
The higher level of income may allow the managers to purchase healthier food, but their
high frequency of social engagement may make them take in more calories. Both might lead
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managers to be overweight but not obese. In addition, the higher level of education among
clerical staff or technology professionals may help to explain why the association between
clerical staff or technology professionals and being overweight or obese is insignificant.
These findings show that career-orientated lifestyles can be related to indirect factors of
weight gain such as material well-being, resulting in an unhealthy way of life [67].

The fourth hypothesis (H4) that compared to those in the private sector, workers in
the public sector should have a high rate of being overweight or obese is supported. We
find that working in the public sector has a positive effect on being overweight relative
to the private sector. Working in collective enterprises and state-owned enterprises and
state institutions has a positive relationship with being overweight, while state institu-
tions and government departments are positively associated with obesity. These results
are consistent with the finding of Fu and George that the public sector still has distinct
advantages [24]. Here, are some possible reasons for the public sector’s positive effect.
The first is the influence of deinstitutionalization due to marketization [48]. Since the
market transition, deinstitutionalization has occurred in both the private and state sectors
in the course of profit maximization. Because of fierce market competition, the goal of
profit maximization, and the absence of independent unions [48], the private sector is more
likely to deinstitutionalize work patterns in order to reduce labor costs and maximize
productivity. This not only causes employees to encounter more fierce competition from
the market, but also to suffer more serious work stress, which might decrease appetite
and lower calorie intake. Employees in the market sector confront more fierce market
competition, which may increase the demand for overtime, increase physical activity, and
thus burn more calories. Under these conditions employees in the market sector would
be protected against a high rate of being overweight or obese. However, compared to the
private sector, the influence of deinstitutionalization in the public sector is weak. Due to
the leadership of the Chinese Communist Party and the ideology of socialism, public sector
employees not only have a more egalitarian welfare distribution than those in the private
sector [54,68], but also have a higher level of job security and stability, which might result
in public sector employees having better subjective well-being [49], and maintaining a
good appetite [44,69]. The result would be higher rates of being overweight or obese than
among employees in the private sector.

In addition, the social context of the interactive relationship between the Chinese
culture of human relationship and the power of redistribution may partially explain the
different rates of being overweight or obese between the public and private sectors. On
the one hand, the public sector still controls core resources and has the advantage of
being able to determine resource redistribution. This gives employees in the public sector
positional advantages in the resource redistribution system and also endows people who
have redistribution power with the role of broker. On the other hand, building human
relationships (guanxi in Chinese) and using these relationships are the main informal ways
that social resources are accessed in China, especially in the public sector [55], where
the degree of marketization is low [25]. Giving gifts and holding banquets are the main
strategies to build and enhance guanxi in Chinese society [52]. Therefore, compared to
employees in the private sector, those in the public sector have more opportunities to hold
banquets. Both types of social activity make employees in the public sector more likely
to increase their calorie intake, which can result in higher rates of being overweight and
obese than employees in the private sector. The results in Table 4 support this explanation.
Compared to the private sector, the public sector is not only better at conducting the social
welfare that is stipulated by the labor laws, and hence is better able to protect public sector
employees’ social welfare, but also has a higher rate of social activity than employees in the
private sector. Meanwhile, the negative effects of work units on BMI also show that they
not only still play an important role in the distribution of life chances and social welfare,
but also shape employees’ lifestyles and social activity, according to their position in the
redistributive hierarchy.
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The fifth hypothesis (H5), that there are work unit differences in influence on obesity
within the public sector is supported: the influences of government and state institutions
on obesity are more significant than other work units in the public sector. We find that
compared to the private sector, collectively-owned and state-owned enterprises do not,
but state institutions and government agencies do have significant effects on obesity. This
difference might also be associated with the process of deinstitutionalization in the public
sector. Under market conditions, collectively-owned and state-owned enterprises are
confronted with fierce competition from the private sector [27], which also motivates the
former to adopt deinstitutionalized work patterns to reduce costs [49]. It also may lead
people who work in the collectively-owned and state-owned enterprises to suffer from
more work stress, which might lower their appetite and prevalence of obesity. Table 5
shows that compared to collectively-owned and state-owned enterprises, workers in state
institutions and government agencies not only receive more social welfare, but also have a
higher frequency of social engagement, which might result in a high rate of obesity. Thus,
although both state-owned and collective enterprises still have some advantages over
the private sector, these advantages have been undermined by the growth of the private
sector. However, state institutions and government agencies are close to the center of
redistribution power [27], which enables these work units to offer advantages over the
private sector and both state-owned and collective enterprises [27]. Thus, future studies on
health inequality need to take into account the disparity among the various public sectors.

5. Conclusions

We have demonstrated that socioeconomic status is related to health outcomes in
the present era of market transition. We found that there is a non-linear relationship
between SES and being overweight or obese. Income has an inverted U-shaped effect
on being overweight or obese, while higher education has a weak negative effect on
being overweight and obese. These results indicate that disparities in health outcome
and risks are due to inequality in SES. In addition, the type of work unit has a robust
association with being overweight or obese, and the relationship between the type of work
unit and being overweight or obese differs with the position in the hierarchy of work units.
Government and state institutions are located at the center of the redistribution system
and offer more social welfare advantages than other work units, which contributes to the
high rate of obesity among the employees in these sectors. Our results suggest that state
power still plays an important role in the social stratification process, which not only affects
socioeconomic inequality [28], but also shapes inequality in health status.

6. Limitations

Our study is subject to several limitations. First, we use self-reported weight and
height to compute BMI due to the CLDS survey’s limitations. Second, we are unable to
explore occupational differences in being overweight or obese between the state sector and
private sectors because of the sample size, which does not allow us to analyze the effects of
occupation on being overweight or obese separately for state and private sectors

Despite its limitations, this study enriches the literature in two ways. First, most
studies that address these topics focus on the relationship between SES and obesity; and
overlook the influence of institutional power on adult obesity. This study explores the
influence of the work-unit system on disparity in obesity among the adult Chinese pop-
ulation and reveals that institutional power may have a negative effect on bodyweight
management. This, may have implications for the role of social stratification in health dis-
parities in some non-Western societies. Second, this study shows that there is a non-linear
relationship between SES and being overweight or obese in China. This finding is not
only inconsistent with findings in previous studies in developed countries that there is
negative association between SES and being overweight or obese [9,12], but is also different
from results that were found for low-income countries [8,14]. Our findings show that the
nutritional transition is more complex in China than in developed countries, and more
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specific and targeted public health programs and policies should be designed to increase
healthy behaviors in an all work-unit.
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