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Abstract 

A significant amount of health and health inequity can be attributed to social 

determinants of health. This thesis places a special focus on the social determinants of 

universal health coverage and labour market policies as these two areas have undergone 

extensive reforms in modern day China and therefore present a good case. China's move 

from a planned to a mixed economy has led to rapid economic growth as well as rising 

inequality, including rising health disparity. Recent reforms have implemented measures 

towards UHC in the healthcare sector and aimed for a stronger regulation of the labour 

market. There is a lack of research in this field. Cross-sectional studies have been limited 

by the “healthy worker effect” and longitudinal studies are lacking. This study examines 

the effect of social determinants and working conditions on the health status of workers 

in China in a longitudinal cohort study. 

Individual level data from the adult population of 6 waves (1997 - 2011) of the China 

Health and Nutrition Survey were used. The associations between self-rated health and 

occurrence of chronic diseases as the response variables and socioeconomic factors 

(hukou status, income, health insurance and education, formal employment and work 

hours) were examined both with logistic regression models for cross - sectional analysis 

and longitudinal analysis. Age, marital status, gender and location were introduced as 

possible covariates. Age, female gender (OR:  1.47), insurance coverage (OR: 1.21) and 

higher income (OR: 1.07) were negatively associated with health outcomes. Being 

married (OR: 0.46), rural hukou (OR: 0.49), formal employment (OR: 0.85), and longer 

working hours were positively associated with health outcomes. The study found 

evidence for a “salmon bias” in the migrant population and adverse selection in insurance 

coverage. Further research, which includes returned migrants is needed to fully 

understand hukou as a social determinant of health. Furthermore, an analysis of the risk 

of adverse selection by including voluntary insurance schemes when implementing UHC 

can give a deeper insight of the effects of health insurance reforms. 
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Útdráttur 

Heilsa og heilsutengdur ójöfnuður eiga rætur sínar í félagslegum áhrifaþáttum. Þessi 

ritgerð setur séráherslu á félagslega áhrifaþætti alhliða heilsuverndar og stefnu 

vinnumarkaða þar sem þessi tvö svæði hafa farið í gegnum miklar breytingar í Kína 

nútímans og eru þess vegna góð dæmi. Kína hefur færst úr fyrirhuguðu í blandað hagkerfi 

sem hefur leitt af sér hraðan efnahagsvöxt og vaxandi ójöfnuð og innifalið í því vaxandi 

heilsuójöfnuð. Nýlegar breytingar hafa útfært ráðstafanir í átt að alhliða heilsuvernd í 

heilbrigðisþjónustu og stefnt að umsvifameiri reglugerðum á vinnumarkaðinum. Það er 

skortur á rannsóknum á þessu sviði. Þverfaglegar rannsóknir hafa verið takmarkaðar af 

svonefndu “healthy worker effect” og langtímarannsóknir vantar. Þessi langtíma “cohort” 

rannsókn skoðar áhrif félagslegra áhrifaþátta og vinnuaðstæðna á heilsu starfskrafta í 

Kína. 

Einstaklingsgögn frá fullorðnum úr 6 bylgjum (1997 – 2001) úr “China Health and Nutrition 

Survey” voru notuð. Tengingarnar milli sjálfsmats á heilsu og tilvik langvarandi sjúkdóma 

sem svarbreytur og félagshagfræðilegir þættir (hukou staða, tekjur, heilsutrygging og 

menntun) og vinnuaðstæður (formleg / óformleg vinna og vinnutími) var skoðað bæði 

með módeli byggt á tvíundargreiningu fyrir þversniðsgreiningu og langtímagreiningu. 

Aldur, hjúskaparstaða, kyn og staðsetning voru settar fram sem mögulegar sambreytur. 

Aldur, kvenkyn (OR: 1.47), heilsutrygging (OR: 1.21) og hærri tekjur (OR: 1.07) voru 

neikvætt tengdar við heilsuútkomu. Hjónaband (OR: 0.46), “rural hukou” (OR: 0.49), 

formleg vinna (OR: 0.85) og lengri vinnutímar voru jákvætt tengd við heilsuútkomu. 

Rannsóknin fann sannanir fyrir “salmon bias” í farandsfólki og skaðlegt úrval í víðtækni 

trygginga. 

Frekari rannsóknir, sem felur í sér skilaði innflytjendum er þörf til fullkomlega skilja hukou 

sem félagslega áhrifaþætti heilsu. Ennfremur greining á hættu á skaðlega úrval af meðal 

valfrjáls tryggingamál þegar innleiða UHC getur gefið dýpri skilning á áhrifum umbóta 

sjúkratrygginga. 
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1 General Introduction 

 

Health, both of an individual and of a population, are influenced by social determinants 

of health that lie at the heart of health inequities and a significant amount of disease, and 

illness can be contributed to them (CSDH, 2008). Social determinants of health can 

conveniently be divided into upstream, midstream and downstream level factors (Turrell, 

Oldenburg, McGuffog & Dent, 1999).  

Upstream level factors are both the structural inequalities in power, income and resource 

distribution and conditions of daily life, such as living and working conditions and access 

to services such as education (CSDH, 2008). Although the influence of midstream level 

factors on health, such as access and quality of healthcare and health behaviour are more 

easily observable, it can be argued that they only play a moderate role when taking 

upstream factors into consideration (Turrell, Oldenburg, McGuffog & Dent, 1999). 

Furthermore, upstream factors are also thought to long term influence on downstream 

factors, such as morbidity and mortality (Turrell Oldenburg, McGuffog & Dent, 1999; 

Marmot, 2005). Comprehensive health policies are therefore not limited to providing 

health services but should also address the upstream level environmental and social 

determinants of health (Haby, Chapman, Clark & Galvão, 2016).  

This thesis, conducted with data from China, places a special focus on the upstream 

factors with implication for universal health coverage (UHC) and the effect of labour 

market policies on health. These two areas have undergone extensive reforms in modern 

day China and therefore present a good case study on their effect on health (UNDP, 

2016).  

UHC has three key aspects that is health insurance coverage, equal access for all 

according to need, and financing of healthcare which ensures access to services without 

the risk of impoverishment (WHO, 2010). In 2005, all WHO member states made a 

commitment to achieve UHC a commitment, which was renewed in the SDGs 2016-2030, 

and most recently in the Astana declaration (The Lancet, 2019).  
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Despite good intentions, coverage and access to healthcare services are still severely 

lacking (The Lancet, 2018). It is estimated that 150 million people suffer from financial 

catastrophe every year because of healthcare costs and around 400 million people lack 

access to basic healthcare services worldwide (Witter, Govender, Ravindran, & Yates, 

2017). 

Employment can provide financial security, social status and often provides access to 

social protection, such as unemployment insurance, retirement funds and health 

insurance (CSDH, 2008). However, working conditions have often negative effects on 

health and it is estimated that bad working conditions and occupational risk contributes 

2.1% of all deaths worldwide, and 2.7% of the global disease burden (WHO et al., 2018). 

Much has been written about China's successful move from planned to market economy 

and the ongoing economic development. Thirty years after the start of economic reforms 

in 1978, China has had an average economic growth of 10% and has lifted more than 500 

million people out of poverty (Vincelette, Manoel, Hansson & Kuijs, 2010). However, the 

quick economic growth has come at the cost of rising inequalities between provinces, 

urban and rural areas, and advantaged and disadvantaged social groups (Tang et al., 

2008). These socio-economic inequalities are the underlying cause for health inequities 

in the country, and China’s inability to translate its economic growth has not resulted in 

better health outcomes for the whole of the population (Mou, Griffiths, Fong, & Dawes, 

2015). 

In China, the healthcare system was initially organised around planned economy and 

collapsed during the economic reforms, leaving the majority of the population without 

healthcare coverage (Liu & Griffiths, 2011). Government funding of healthcare providers 

decreased under financial austerity programs and hospitals started to secure their 

funding by moving from public health interventions to expensive medical services, which 

were increasingly paid out of pocket (Tang, 2008).  

To meet labour demands during the development of primary and secondary industries at 

the beginning of the market reforms, the restrictions of the household registration 

(hukou) system were relaxed, allowing for migration of workers from rural to urban areas. 

The labour market was deregulated, which lead to an increase in informal labour, lack of 

labour protection and decreased access to social insurance (Cai & Wang, 2007).  
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The terrible working condition in manufacturing and the physical and psychological strain 

workers suffered started to raise national and international awareness (Lam & Johnston, 

2014).  

Since the early 2000s, China's government moved from a development plan focused on 

fast economic growth to a multidimensional development plan, incorporating social 

development and sustainability under the concept of “building a harmonious socialist 

society” (Meng et al., 2012). The plan included extensive healthcare and labour market 

reforms, including the introduction of several health insurance schemes, with the goal of 

UHC, improvement of the public healthcare system and the introduction of labour laws 

to increase the protection of workers' rights (UNDP, 2016). These reforms do not only 

involve massive structural and legal changes, but also a substantial increase in spending, 

both from local as well as the central government (Malik, 2011).  

Previous studies on social determinants of health in workers in China have mainly been 

cross-sectional. They found age and female gender were negatively associated with good 

health outcomes (Lin et al., 2016; Shao, Meng, Cui, Wang, & Li, 2016; Chen, 2011), while 

education and being married were positively associated (Zhang, Liu, Zhang, & Wu, 2015). 

High economic status, either by income or other measures was also strongly associated 

with positive health outcomes (Li et al., 2017; Shao et al., 2016). However, there is no 

clear evidence for an association between insurance status and health status (Qin, Pan & 

Liu, 2014). Conclusions about hukou status and working related factors are limited by self-

selection in cross sectional research and have been found to be non-conclusive (Lu & Qin, 

2014; Nie, Otterbach & Souza-Poza, 2015). There is a lack of research on the long-term 

effects of social determinants and working conditions on the health of the working 

population in China (Chen, 2011).  

This research aims to increase understanding of social determinants of health and reach 

conclusions for improving health outcomes for workers in China. The aim is to examine 

the effect of hukou status, income, health insurance and working conditions on self-

assessed health status and occurrence of chronic disease of workers in China in a 

longitudinal cohort study, using data from the China Health and Nutrition Survey (CHNS).  
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The thesis is separated into eight chapters. In Chapter I, theoretical background is 

presented to the interplay between social determinants and health, with special focus on 

the role of UHC and social determinants of health. The definition of health and indicators 

used to measure health and well-being are discussed, as well as the broader context of 

research on social determinants of health. In Chapter II, the objectives and significance 

of the thesis are presented. Chapter III provides the setting of the People's Republic of 

China. It includes a short overview over the historical development of China since its 

foundation in 1949, a discussion on healthcare policies and how they affect health equity 

and labour market in the country and migration policies and their effect on workers' 

protection. In Chapter IV, previous research is summarized and divided into demographic 

factors, social determinants of health and work and internal migration, and ends by 

drawing conclusions that are relevant for my subsequent analysis. In Chapter V, the 

methodology used in this research is described, including the survey design of the CHNS, 

inclusion and exclusion criteria for subject selection, validity and reliability of the 

dependent and independent variables, the statistical methods used for the descriptive 

statistics, cross-sectional and longitudinal analysis and ethical considerations. The results 

are presented in Chapter VI. In Chapter VII, there is discussion on over-all results of the 

research in relation to previous studies as well as the wider theoretical framework of 

social determinants of health and conclusions drawn for future research. Finally, in 

Chapter VIII, the thesis concludes with concluding remarks.  

2 Theoretical background 

 

In this chapter I will give the theoretical background to the interplay between social 

determinants and health. In the first section I will give a short definition of health, as 

defined by the WHO, and discuss several indicators used to measure population health 

and well-being. In the second section, the link between social determinants of health and 

health equity based on the work of Turrell, Oldenburg, McGuffog & Dent (1999) and the 

Commission on Social determinants of Health (CSDH) from the World Health Organization 

(WHO) is discussed. In the third section I will focus on the role of UHC for health equity 
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and as a social determinant of health. Furthermore, work on social determinants of health 

will be discussed in the fourth section. Lastly, the role of research on social determinants 

of health, its contribution to policy making, challenges and limitations are discussed in 

section five. 

 

2.1 Definition of health 

 

According to the WHO’s definition of health as stated in the WHO constitution of 1946, 

“health is a state of complete physical, mental and social well-being, not merely the 

absence of disease or infirmity” (CSDH, 2008). Social well-being plays a large role in 

population health as well and is influenced by the broader cultural, social, economic and 

political environment (Braveman & Gottlieb, 2014). This is reflected in the inclusion of 

health outcomes as an indicator in measurement of human development, such as the 

Human Development Index (HDI) from the United Nations Development Program (UNDP) 

and the Better Life Index from the OECD (Organisation for Economic Co-operation and 

Development) (UNDP, 2016). 

 

2.2 Health equity and social determinants of health 

 

The positive and negative links between environmental and social determinants of health 

lie at the heart of health inequities within and between countries (Galvão et al., 2016). 

Health and illness follow a social gradient, not only between countries, but also within 

countries, as health is directly related to socioeconomic position (Turrell, Oldenburg, 

McGuffog & Dent, 1999). They contribute to and compound existing inequalities between 

advantaged and disadvantaged groups and between countries (Baru & Mohan, 2018). 

Differences in health outcomes between social groups are in this case systematic, and 

systematic changes that address those do not only improve population health but is also 

a question of social justice (CSDH, 2008).  
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Social determinants of health can conveniently be divided into upstream, midstream and 

downstream level factors (Turrell, Oldenburg, McGuffog & Dent, 1999).  

Upstream level factors are firstly the structural inequalities in power, income and 

resource distribution and secondly conditions of daily life, such as living and working 

conditions and access to services such as education and healthcare resulting from these 

inequalities (Turrell, Oldenburg, McGuffog & Dent, 1999; (CSDH, 2008). Inequalities in 

power, wealth and resource distribution are systematic, held in place by social, economic 

and political structures (Baru & Mohan, 2018).  

Therefore, every aspect of government, economy and society can affect health and health 

equity (CSDH, 2008). Despite a worldwide economic growth since the end of the Second 

World War, deep seated wealth and income inequalities have been increasing, which in 

turn lead to an increase in health inequity (Farrer, Marinetti, Cavaco, & Costongs, 2015). 

It has been shown that privatisation of vital services, such as education and 

infrastructure, causes health inequality and that public financing of infrastructure and 

welfare are necessary to decrease inequalities, as these necessary public goods are 

subject to market failures (CSDH, 2008). For example, in developing countries both 

economic and health inequality increased dramatically in the 1990s following the 

introduction of Structural Adjustment Programs (SAP) in the 1980s, which focused on 

liberalisation and privatisation (Baru & Mohan, 2018). The effects of inequalities within 

and between societies can be seen in all conditions of daily life. Education, living 

conditions, working conditions environmental conditions and social support structures all 

differ between social groups (Marmot, 2005). 

A significant amount of disease and illness can be contributed to upstream level factors 

(Turrell, Oldenburg, McGuffog & Dent, 1999; CSDH 2008). Furthermore, upstream level 

factors heavily influence midstream level factors, such as access and quality of healthcare, 

environmental factors and health behaviour (CSDH, 2008). Although the influence of 

midstream level factors on health are more easily observable, for example through 

accidents, violence, unhealthy behaviour or lack of access to adequate healthcare, it can 

be argued that they only play a moderate role when taking upstream factors into 

consideration (Turrell, Oldenburg, McGuffog & Dent, 1999). As an example, health-

related behaviour is strongly shaped by socio economic situation of the individual 



18 

(Braveman & Gottlieb, 2014). As the global burden of disease is shifting from 

communicable to non-communicable diseases, environmental and social determinants 

seem to have a greater effect than medical care (CSDH, 2008). 

Adverse biological and physiological changes, morbidity and mortality are known as 

downstream factors (Turrell, Oldenburg, McGuffog & Dent, 1999). Similarly, to 

midstream level factors, downstream level factors are also shaped by the structural 

inequalities and conditions of daily life described as the upstream factors, and are even 

thought to lead to long term adverse biological and physiological changes in 

disadvantaged groups (Marmot, 2005).  

If health promotion and preventive work is to be effective to decrease mortality and 

morbidity, there is a need to address the appropriate risk factors through mid- and 

upstream level actions, before manifestations of disease become apparent or have 

resulted in death (Turrell, Oldenburg, McGuffog & Dent, 1999). 

Comprehensive health policies are therefore not limited to providing health services, but 

there is also a need to address the upstream level environmental and social determinants 

of health (Haby, Chapman, Clark & Galvão, 2016). Intersectoral and intersectional action 

for health is required to effectively deal with rising public health issues, such as the rise 

of chronic diseases, aging population, climate change and health security. Furthermore, 

health in all policies, intersectoral action for health and cooperation with civil society and 

the private sector is vital, to prevent policies undermining each other and to ensure fair 

decision making (CSDH, 2008). The importance of this kind of comprehensive strategy 

was first formulated in the 1978 Declaration of Alma Ata and the political commitment 

to its principles was renewed in the Astana Declaration in 2018 (WHO, 2010). The Astana 

Declaration emphasises the role of primary healthcare and the need to strengthen 

primary healthcare systems as well as integrating primary care and healthcare services 

with people in focus (The Lancet, 2018). This comprehensive strategy has also been 

incorporated in the 2030 Agenda for Sustainable Development, also known as the 

Sustainable Development Goals (SDGs) (WHO, 2010). These policies include progressive 

tax, access to education, social protection, protection of minorities as well as healthcare 

for all and labour market policies (UNDP, 2016). 
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2.3 Universal health coverage 

 

Healthcare for all, or universal health coverage (UHC) is a key aspect of health equality 

(Farrer, Marinetti, Cavaco, & Costongs, 2015). Three aspects of UHC are identified: First, 

universal health insurance coverage, second, everyone can access the same range of 

services according to need regardless of factors, such as ethnicity, gender, social status 

and place of residence and lastly services are financed so that all people have access to 

needed health services without risk of impoverishment (WHO, 2010).  

UHC includes fair and equitable financing of healthcare and healthcare coverage 

providing adequate benefits to make healthcare affordable to all (ILO, 2017). Healthcare 

can either be financed via taxes or health insurance coverage, which might be universal 

health insurance coverage or a network of health insurance providers, however there is 

an emphasis on health insurance being compulsive (WHO, 2010). Financing via taxation 

or compulsory health insurance and decreasing out of pocket payments, not only 

prevents catastrophic healthcare expenses, but can also be redistributive (CSDH, 2008). 

Non-compulsive insurance schemes might lead to unequal risk pooling and adverse 

selection, as healthier individuals might choose to opt out and therefore the burden of 

financing the healthcare system shifts to disadvantaged groups with higher morbidity 

(WHO, 2010). 

Furthermore, availability of adequate healthcare and equal access for all is crucial for 

providing UHC (ILO, 2017). This includes establishing a comprehensive primary healthcare 

network, which is accessible to all (The Lancet, 2018). Furthermore, an emphasis on 

providing training and decent working conditions for health workers, especially in rural 

areas is needed to achieve UHC (ILO, 2017). In 2005 all WHO member states made a 

commitment to achieve UHC a commitment, which was renewed in the SDGs and the 

Astana declaration (The Lancet, 2018). 

Despite the commitment to UHC from the WHO member states and inclusion in the SDGs, 

there is still a big gap between current coverage and the ideal of UHC, often due to a lack 

of political will to set a concrete plan of implementation of UHC (The Lancet, 2019). It is 

estimated that around 400 million people lack access to basic healthcare services 
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worldwide (Witter, Govender, Ravindran, & Yates, 2017). Healthcare systems are 

especially weak in developing countries, with inequalities of access and quality of care 

between the rich and the poor (CSDH, 2008; The Lancet, 2018). Furthermore, fiscal 

commitments towards UHC implementation are often lacking (The Lancet, 2019). There 

is a need for increase in government spending, especially in Asia, where government 

spending on social welfare is below 5% of GDP (ILO, 2017). Worldwide healthcare 

financing is still relying mainly on out-of-pocket payments, rather than redistributive 

financing strategies (Witter, Govender, Ravindran, & Yates, 2017). Further, there is a 

marked difference between rural and urban areas. Worldwide, 22% of the rural 

population have healthcare coverage vs 56% in urban areas (ILO, 2017). It is further 

estimated that 150 million people suffer from financial catastrophe every year because 

of healthcare costs (Witter, Govender, Ravindran, & Yates, 2017).  

In terms of availability of services, there is a serious lack of healthcare professionals. To 

ensure UHC globally, an additional 10 million health workers are needed worldwide, 7 

million of them in rural areas (The Lancet, 2018).  

Economic and social inequalities, such as gender equality and lack of inclusiveness for 

vulnerable groups as well as lack of good governance and accountability has reduced the 

adequacy and effectiveness of UHC programs (Witter, Govender, Ravindran, & Yates, 

2017). Developing country specific and inclusive policies have also been hindered by a 

lack of reliable indicators for health care access. A UHC index metric, to measure effective 

coverage, comprised of 39 tracer indicators has just been proposed by the WHO at the 

time of writing and are to be regularly monitored (The Lancet, 2019). 

 

2.4 Work as a social determinant of health 

 

Work is affecting health in various ways. It can provide financial security, social status and 

often provides access to social protection, such as unemployment insurance, retirement 

funds and health insurance. However, type of occupation and working conditions often 

have negative effects on health (CSDH, 2008). 
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It is estimated that occupational risk contributes 2.1% of all deaths worldwide and 2.7% 

of the global disease burden (WHO et al., 2018). 70% of the deaths are caused by non-

communicable diseases, 22% injuries and 8% infectious diseases. Middle- and low-

income countries are disproportionately affected by occupational related diseases. These 

include accidents, cardiovascular diseases and exposure related cancer (WHO et al., 

2018). Especially manual and other low status work exposes the worker to physical health 

hazards while stressful work and long working hours have been associated with 

cardiovascular disease (CSDH, 2008). Contributing to occupational risk are informal 

working conditions, lack of workplace safety, wages below a living wage and long working 

hours (Cai & Wang, 2007). 

Occupational risk factors are often interconnected. Long working hours, for example, are 

not only a risk factor for cardiovascular disease, but also increase the risk of occupational 

accidents. They do not only pose a risk for the workers themselves, but also to the overall 

safety of the workplace (Haby, Chapman, Clark & Galvão, 2016). Informal employment 

has also been found to be a factor in increased working time as well as lack of paid leave. 

There is also a connection between low wages and overtime, as workers depend on 

overtime pay to make a living wage (WHO et al., 2018). Especially vulnerable are 

temporary and informally employed workers. Further, people with a low social status, 

low levels of education and women are more likely to be temporary or informally 

employed (CSDH, 2008). 

Even though some occupational risk factors at the upstream level, such as lack of 

workplace safety, informal employment or long working hours that are often voluntary, 

there is a need for regulation (Cai & Wang, 2007). The effects of occupational risk factors 

for bad health are often underestimated by both the employer and employee as health 

outcomes, especially cardiovascular diseases, are hard to connect to occupational risk, 

due to a time lag (Haby, Chapman, Clark & Galvão, 2016). Full and fair employment 

includes, e.g., formal employment, protection of workers’ rights (especially the right to 

organize), implementation of labour standards and a living wage, has been shown to be 

one of the most effective ways to eliminate social inequality and health inequities (CSDH, 

2008). 
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2.5 The role of research on social determinants of health 

 

A strong focus on measurements of health inequities and the social determinants of 

health is needed to create the capacity to act effectively on health inequity (CSDH, 2008). 

However, the complexity of the relationship between health outcomes and 

environmental and social determinants of health as well as a time lag between policy 

implementation and outcome makes it hard to monitor progress and evaluate impact of 

policies aimed at decreasing health inequity (Farrer, Marinetti, Cavaco, & Costongs, 

2015). Furthermore health-related behaviour is strongly shaped by social factors but is 

often discounted as individual choices in research (Braveman & Gottlieb, 2014). Lastly, 

the relationship between health outcomes and environmental and social determinants 

of health differs from one setting to another and consequently health policy addressing 

health inequity should be adapted to local conditions (Galvão et al., 2016). 

A reliable way to measure effective coverage is crucial to evaluate policies (The Lancet, 

2019). Health policies are most effective if there is a strong linkage between investigators, 

policy makers, implementers and funders (Farrer, Marinetti, Cavaco, & Costongs, 2015). 

Further research is needed to fully understand this relationship, to determine policies to 

decrease health inequities and to measure progress (Braveman & Gottlieb, 2014). 

3 Objectives and Significance 

 

China's move from a planned to a market economy have led to a rapid economic growth 

the past four decades (Malik, 2011). However, despite a rapid decrease of absolute 

poverty the economic reforms have led to rising inequalities between provinces, urban 

and rural areas and advantaged and disadvantaged social groups (Tang et al., 2008). 

These socio-economic inequalities were the underlying cause for health inequities and 

China’s inability to translate its economic growth into better health outcomes for its 

population (Mou, Griffiths, Fong, & Dawes, 2015). The economic reforms had especially 

devastating effect on the healthcare system and protection of workers’ rights (Cai & 
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Wang, 2007). Since the 90s terrible working conditions in China started to raise national 

and international awareness (Lam & Johnston, 2014). Additionally, to stagnating health 

improvements China is facing new challenges, such as an aging population, rise of lifestyle 

related diseases, pollution and newly emerging infectious diseases (Tang et al., 2008). 

Since the early 2000s the government has moved from a development model focused on 

rapid economic growth to a more inclusive model incorporating social development and 

sustainability under the concept of “building a harmonious socialist society” (Meng et al., 

2012). This model includes extensive reforms in the social and healthcare sector. New 

health insurance schemes are introduced on a nationwide level, with the goal of UHC 

(Sun, Gregersen & Yuan, 2017). Furthermore, care is taken to reduce catastrophic health 

expenditure and barriers for access are reduced (Giles, Wang & Park, 2013).  

Additionally, several new laws and regulations were implemented to strengthen workers’ 

rights and decrease inequalities between local urban workers and rural-urban migrants 

(Ha, Yi & Zhang, 2016). These include the “Labour Contract Law” from 2008 and at least 

partial opening up of the hukou system (Park, Wu & Du, 2012). These reforms do not only 

involve massive structural and legal changes, but also a substantial increase in spending, 

both from the local as well as the central government (Malik, 2011). 

As mentioned above, there is a lack of research on the long-term effects of social 

determinants and working conditions on health (Farrer, Marinetti, Cavaco, & Costongs, 

2015). The extensive reforms in these sectors in China, present an opportunity to study 

the long-term effects of social determinants of health and reforms. Furthermore, English 

speaking longitudinal research on the effect of social determinants and working 

conditions of the working population in China is scarce (Chen, 2011). This research aims 

to increase understanding of the underlying social determinants of health and reach 

conclusions for improving health outcomes for workers in China. The conclusions of this 

study can then be used for recommendations for future reforms and policies, as well as 

to evaluate the ones being implemented now by local and central government (Shao et 

al., 2016). Furthermore, lessons from the Chinese experience of implementing UHC and 

other social reforms can contribute to a deeper understanding of the interplay between 

social determinants and health. 
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The over-all aim of this thesis is to increase understanding of the impact of social 

determinants on workers’ health in China. Particular attention is given to the impact of 

working conditions on their health and wellbeing. In a longitudinal cohort study, the 

impact of up-stream level factors, such as education, hukou status, insurance status, 

income and working conditions on self-assessed health status and occurrence of chronic 

disease is analysed to reach conclusions on preventive measures with potential to 

improve health outcome in this population. In this respect, particular attention will be 

given to lessons learned from the Chinese experience of implementing UHC and other 

social reforms that can contribute to a deeper understanding of the interplay between 

social determinants and health in this setting and elsewhere. 

4 Setting 

 

In this chapter, a short overview is given of the development of the People’s Republic of 

China, the development and current state of the healthcare system and the economic 

and legal environment affection internal migration and work in China. In the first section, 

the historical development of China is described, starting from its foundation in 1949 until 

today, with focus on social policy and economic equality. In the second section, an 

historical overview is given over healthcare policies and how they have affected health 

equity. In this section the focus is especially on current changes in health insurance 

coverage and the move towards UHC. The third and last section deals with work and 

migration policies and their effect on workers protection. 
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4.1 Development of the People's Republic of China 

 

Since its foundation in 1949 the People's Republic of China has undergone several 

significant social and economic changes (Sun, Gregersen & Yuan, 2017). During this time 

China moved from egalitarianism and a planned economy through adaptation of a market 

economy and rising inequality towards inclusive development (Malik, 2011). 

 

4.1.1 1949 - 1978: planned economy 

 

In the first three decades the focus of development policies was egalitarianism and a 

planned economy (UNDP, 2016). The main focus of economic development strategy was 

industrialization. Cities were especially designed to support the development of heavy 

industry (Cai & Wang, 2007). Resource planning was centralized, and enterprises were 

state owned or under collective ownership (Malik, 2011). 

In rural areas, reforms were implemented to bring land under collective ownership and 

ensure equal land use rights (UNDP, 2016). As a result, inequality decreased, and the Gini 

coefficient fell from 0.558 in 1953 to 0.317 in 1978. Economic growth however was slow 

during this time and poverty rates remained high (Knight, 2014). Furthermore, a 

household registration (hukou) system was implemented in 1958 to prevent migration 

from rural to urban areas (Cai & Wang, 2007). 

Social policies during this time, designed to build up the Chinese social, healthcare and 

education system, were also divided into urban and rural policies (Cai & Wang, 2007). In 

urban areas a comprehensive welfare system was developed, called the “iron rice bowl” 

which included education, healthcare, housing and pension for workers enterprises 

owned by the state or collectively (Knight, 2014). In rural areas education, healthcare and 

other public services were provided via the local collective economy, with little input from 

the central government (Sun, Gregersen & Yuan, 2017). 

The social policies implemented, especially during this time, improved health and 

education outcomes (Liu & Griffiths, 2011). Life expectancy rose from 35 years to 68 years 
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between 1949 and 1978 and the enrolment rate for school-aged children rose from 20% 

to 95.9% (UNDP, 2016). In terms of health and education China was out-performing 

countries in a similar income group despite setbacks, such as the Great Famine during 

1959 and 1961 and the Cultural Revolution from 1966 to 1976. However, levels of welfare 

were lower in rural than in urban areas (Liu & Griffiths, 2011). 

 

4.1.2 1978 - 2000s: market reforms and opening up 

 

The beginning of market reforms in 1978 marked a turning point in Chinese development 

policies (Liu & Griffiths, 2011). The focus moved from egalitarianism to emphasizing rapid 

economic development (Knight, 2014). During this time China moved from a purely 

planned economy to a mix of planned and market economy including for the social, 

education and healthcare system (Liu & Griffiths, 2011). State ownership of enterprises 

was diversified and resource management, including migration, was increasingly left to 

market forces (Vincelette, Manoel, Hansson & Kuijs, 2010). 

The hukou system, which had previously completely prevented rural-urban migration was 

first relaxed in 1984 allowing for migration in nearby small towns and in 1990 was relaxed 

further to allow temporary migration to mid-sized and large cities (Zhang & Treiman, 

2013). The opening up of the hukou system was based on labour shortage in the newly 

established manufacturing industries (Cai & Wang, 2007). The already existing disparity 

between rural and urban areas, as well as increasing employment opportunities provided 

an incentive for rural-urban migration. By 2009, the number of rural to urban migrants 

had risen to 211 million, 10% of the total population (Zhang & Treiman, 2013). 

Development policies started to differ from province to province according to local 

conditions (Hu et al., 2008). Provinces with geographical advantages, such as the eastern 

coastal regions and provinces that were rich in resources, such as the central and western 

inland regions, benefited the most from the opening up policies and had an explosive 

economic growth (Cai & Wang, 2007). The result was economic growth by an average 

annual rate of 10% and a decrease in government spending. China enjoyed a larger 

increase in income than any other country in the world during this period and by 2010 
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had lifted more than 500 million people out of poverty (Vincelette, Manoel, Hansson & 

Kuijs, 2010). Provinces without geographical or resource advantages, such as the western 

provinces were left behind in economic and social development (Hu et al., 2008). In 2000 

there was a tenfold difference between the average GDP (gross domestic product) of the 

richest and poorest provinces (Tang et al., 2008). 

The social policy system in rural areas, which was built on a collective economy collapsed 

during this period (Meng et al., 2011). In urban areas newly formed, privately owned 

enterprises did not take on the responsibility of providing for pension or medical 

insurance schemes (Liu & Griffiths, 2011). The increasing number of rural migrants had 

no access to existing social service and insurance systems as these were only available for 

urban hukou holders (Ha, Yi & Zhang, 2016). 

Adaptation and reform of social policies to fit to the newly established mix of planned 

and market economy, for example establishing income distribution policies and effective 

taxation was slow, especially in rural areas (Malik, 2011). Furthermore, state social policy 

reforms were hindered by previous negative experiences of mismanagement under a 

planned economy, such as the Great Famine mentioned above, and market solutions 

were preferred (Liu & Griffiths, 2011). For this reason, improvements in health and 

education stagnated and income inequality rose between different social groups as well 

as between urban and rural regions and provinces (Sun, Gregersen & Yuan, 2017). 

 

4.1.3 2000s - present: Harmonious Society (和谐社会) 

 

In the early 2000s, China moved from an economy focused development plan to a 

multidimensional development plan, incorporating social development as well as 

sustainability, which had been neglected in favour of fast economic growth (Meng et al., 

2012). It was introduced on the 16th Chinese Communist Party (CCP) Central Committee 

in 2004 under the concept of “building a harmonious socialist society”, which is often 

abbreviated simply as “Harmonious Society” (和谐社会 ) (Knight, 2014). Building a 

“Harmonious Society” means coordinating development between social groups, rural and 
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urban areas, provinces, the economic and social sector as well as between man and 

nature and with different countries (Malik, 2011). 

While the “Harmonious Society” provides a philosophical background for the Chinese 

development plan, the concept of “Scientific Outlook on Development” (科学发展观), as 

introduced in the speech by General Secretary Hu Jintao on July 28th, 2003, describes the 

chosen model for development. New indices were introduced to measure well-being and 

social development (UNDP, 2016). Furthermore, before implementing the planned, 

comprehensive reforms on a nationwide level, pilot schemes were introduced in selected 

locations and reforms adjusted according to their evaluation (World Bank et al., 2016). 

This method became known as “feeling the stones when crossing the river” (摸着石头过

河) and was used for example to evaluate three different models of the “Urban Employee 

Basic Medical Insurance” (UEBMI) before introducing it on a national level (Sun, 

Gregersen & Yuan, 2017). 

The reforms that were introduced since the early 2000s had the goal to reduce inequality 

within Chinese society by rebuilding the social, education and healthcare systems (Hu et 

al., 2008). Government spending in these areas increased, while individual contributions 

decreased (Knight, 2014). A special focus was given to disadvantaged groups, provinces 

and rural areas (Liu & Griffiths, 2011). A minimum income guarantee system (dibao) was 

introduced in urban as well as rural areas to provide for unemployed, disabled elderly 

people (Knight, 2014). The stimulus package China introduced after the global economic 

crisis in 2009 further extended the welfare system and launched extensive infrastructure 

projects which especially focused on rural areas in order to increase domestic 

consumption in the face of decreasing of exports (Vincelette, Manoel, Hansson & Kuijs, 

2010). 

The Chinese development model has overall been successful. China has moved from low 

human development in 1990, to high human development in less than 20 years and 

achieved all the MDGs except for sustainability (UNDP, 2016). It has survived the global 

economic crisis relatively unscathed and is now the second largest economy after the 

United States (Liu & Griffiths, 2011). 
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4.2 Health and the healthcare system  

 

4.2.1 Building up a healthcare system and rapid improvements in health outcomes 

 

At the time of the foundation of the People's Republic in 1949, China did not have a 

healthcare system to speak of (Sun, Gregersen & Yuan, 2017). The number of healthcare 

professionals per 1000 people were 0.92 and modern medicine and medical devices were 

imported and sparse. Infectious diseases, such as plague, cholera, smallpox, malaria and 

schistosomiasis were the leading causes of death during that time (UNDP, 2016). The 

government launched public health interventions, such as vaccination campaigns and 

sanitation projects and built up primary healthcare services, especially focusing on 

improving the health of women and children (Liu & Griffiths, 2011). Furthermore, health 

insurance systems were introduced with the goal of universal coverage (Tang et al., 2008). 

However, there was a divide between availability and coverage of healthcare in urban 

and rural areas (Liang & Langenbrunner, 2013). In urban areas health insurance was 

composed of two parts: a labour health insurance system paid for as part of the 

production costs by the state owned enterprises (SOEs) and a public health insurance for 

state employees. Both forms of insurance covered the employee as well as family 

members (Knight, 2014). In rural areas a cooperative medical insurance system, paid for 

by the collective economy, was established (UNDP, 2016).  

By 1980 almost 90% of the total population were covered by health insurance schemes, 

albeit different ones (Tang et al., 2008). The medical system had a marked urban bias as 

trained doctors were reluctant to settle in rural areas (Liang & Langenbrunner, 2013). For 

this reason, the “barefoot doctors program” became national policy in 1968. Farmers, 

who had received basic medical training for common illnesses, family planning and 

disease prevention provided primary healthcare in rural areas (Tang et al., 2008). 

The healthcare programs and policies proved to be extremely successful (Sun, Gregersen 

& Yuan, 2017). By the end of the 1970s, health indicators such as life expectancy and child 

mortality had reached the same levels as middle-income countries, though China had 

remained a low income country. (Liu & Griffiths, 2011).  
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However, there was still a small gap between rural and urban healthcare outcomes. After 

the reforms and opening up starting from 1978 the gap widened and additionally 

provincial differences, as well as differences between social groups started to appear as 

well (Tang et al., 2008).  

 

4.2.2 Difficulties in adapting to a market economy and rising health inequity 

 

After 1978, China started to move from a planned economy to a mix of planned and 

market economy, however the existing health insurance systems were not adapted to 

the changes (Meng et al., 2012). In rural areas, the collectively organised healthcare 

system in rural areas was scaled back to a point of collapsing (Sun, Gregersen & Yuan, 

2017). In 2003 insurance coverage under the cooperative medical insurance in rural areas 

had dropped to 21% and as political and financial support for the barefoot doctors 

disappeared healthcare services in rural areas became largely unavailable (Tang et al., 

2008). 

In urban areas, the public health insurance for government employees had mainly been 

unaffected by the structural changes while coverage under the labour health insurance 

was steadily dropping (Liang & Langenbrunner, 2013). Private enterprises were not 

obliged to offer medical insurance and the competing SOEs were under pressure to 

become profitable and scaled back coverage of the labour health insurance (Meng et al., 

2012).  

Though the hukou system was relaxed to allow for temporary migration it did not allow 

for access to urban health insurance or publicly run healthcare services (Liu & Griffiths, 

2011). Health insurance coverage dropped to 67% in urban areas for residents in 2001, 

while only 7.7% of migrants were had insurance (Cai & Wang, 2007). 

Government financial institutions were encouraged to implement financial austerity 

measures that decreased funding to healthcare services, such as public hospitals (Meng 

et al., 2012). As a result, healthcare providers moved from offering public health 

interventions to expensive medical services, which were increasingly paid out-of-pocket 

(Tang et al., 2008). Public hospitals were encouraged to secure their funding by using 
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pharmaceuticals to sell for profit and were operating exclusively on a fee-for-service basis 

(Hu et al., 2008). Furthermore, without an effective monitoring and evaluation system 

healthcare providers could offer low quality treatment for high prices (World Bank et al., 

2016). 

Medical expenditure became one of the main causes of poverty, for example in 2006, 

35% of urban households and 43% of rural households either were having difficulties 

affording healthcare or were impoverished by the costs (Hu et al., 2008). Furthermore, 

financing of healthcare became decentralized. The central government's share of national 

healthcare spending decreased by half and economically weaker provinces and 

communities were struggling disproportionally to maintain healthcare services (Liu & 

Griffiths, 2011). 

Health indicators were improving at a much slower rate than before the reforms in 1978 

(Meng et al., 2012). Additionally, differences in health outcomes between urban and rural 

areas, provinces and social groups were increasing, especially after 1990 (Liu & Griffiths, 

2011). Infant mortality, for example, was twice as high in rural than in urban areas in 

2014. The province with the highest life expectancy in 2010 was Shanghai with 80.26 

years and the province with the lowest life expectancy of 68.17 was Tibet, a difference of 

over 10 years (Sun, Gregersen & Yuan, 2017). Maternal mortality for resident women in 

Shanghai was 16 in 100.000 in 2005, while for migrant women it was 48 in 100.000 (Tang 

et al., 2008).  

Infectious diseases, such as HIV/AIDS and tuberculosis started to re-emerge, especially in 

the migrant population due to lack of information about health, lower access to 

preventative care and poor living conditions (Liu & Griffiths, 2011). Additionally, the rapid 

industrialisation and urbanisation came with a great environmental cost (Miao & Wu, 

2016). Chinese cities have some of the worst air quality in the world as well as widespread 

industrial water pollution (Chen, Chen & Landry, 2013). The environmental pollution lead 

to an increase in the prevalence of chronic and non-communicable diseases (NCDs) 

diseases in urban areas, despite the advantage of better sanitation and healthcare 

facilities than in rural areas (Miao & Wu, 2016). Furthermore, an aging population 

contributed to the rise of NCDs and China is increasingly confronting a double burden of 

disease complexity (Tang et al., 2008). 
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4.2.3 Towards universal health coverage 

 

The SARS outbreak in China in 2003 highlighted the dangers of a weakened public health 

and medical insurance system (UNDP, 2016). Inequality in healthcare access, unsanitary 

living conditions and crowding as well as pollution in urban areas all are thought to have 

contributed to the severity of the outbreak (Liu & Griffiths, 2011). Since then the 

government has introduced specific policies with five expressed goals (UNDP, 2016):  

 Improve the public healthcare system 

 Improve the medical insurance system 

 Improve grassroot medical service systems 

 Establish a basic medical system 

 Push forward pilot public hospital reform 

Under these five goals for healthcare policies the government began to provide free basic 

public health services, such as vaccinations, pre- and post-natal care, physical 

examination and growth monitoring for children and chronic disease management (Liu & 

Griffiths, 2011). The financing of basic public health services was centralized and based 

on number of permanent residents per municipality (Sun, Gregersen & Yuan, 2017). 

Additionally, investment in healthcare institutions were generally increased (Meng et al., 

2012), and the ability of public hospitals to use pharmaceuticals to sell for profit was 

limited (Liang & Langenbrunner, 2013). 

China is currently slowly moving away from a fee-for-service system and monitoring and 

evaluation of healthcare providers is increasing (World Bank et al., 2016). Furthermore, 

stimulus package introduced after the global economic crisis in 2009 allocated 370 billion 

yuan for the construction of county hospitals, primary care facilities, clean water supplies 

and other sanitation projects as well as education and training of primary care workers in 

rural areas (Vincelette, Manoel, Hansson & Kuijs, 2010). 

The public health insurance for government employees had remained intact during the 

economic reforms and private insurance has become available for wealthier groups (Liang 

& Langenbrunner, 2013). The former labour health insurance was revitalized as the 
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UEBMI in 1998 for formally employed workers, but not their families (Sun, Gregersen & 

Yuan, 2017). The insurance combines social pooling, individual accounts, regional 

administration and a centralized medical fund (Giles, Wang & Park, 2013). Employers 

contribute around 8% of employees’ wages and employees around 3%. In 2008 

participation in the UEBMI became mandatory (Liang & Langenbrunner, 2013). Formally 

employed workers also have access to a work injury insurance and maternity insurance, 

with contributions only collected from the employer (Meng et al., 2012). The work injury 

insurance covers medical costs and wages up to 12 months after injury and the maternity 

insurance covers medical costs and 3 months of paid leave (Giles, Wang & Park, 2013). 

The "Urban Resident Basic Medical Insurance" (URBMI) which covers children, students, 

senior citizens and unemployed, including informally employed urban residents was 

introduced in 2007 as a pilot project and was launched nationwide 2009 (Liu & Griffiths, 

2011). It is a voluntary scheme with a shallower benefit package than the UEBMI, focusing 

mainly on inpatient and catastrophic outpatient expenses (Giles, Wang & Park, 2013). 

Additionally, local governments in selected cities have developed health policies to 

provide migrant workers with access to basic health insurance and work injury insurance 

(Lu, Zeng & Zeng, 2017). These included for example the creation of special insurance 

programs specifically for migrants, inclusion of migrants in the UEBMI or URBMI and 

reduction of barriers to permanent migration. However, there is no unified approach 

(Gallagher, Giles, Park & Wang, 2013). 

After several failed attempts to reform the health insurance system in rural areas the 

government revived the cooperative medical insurance as the "New Cooperative Medical 

Insurance" (NCMI) in 2003 (Sun, Gregersen & Yuan, 2017). The central government 

accounting for 80% of funding and the rest being divided equally between the local 

government and the farmers (Tang et al., 2008). Enrolment into the NCMI is on a 

household basis and voluntary, though enrolment targets are given to local authorities 

and therefore enrolment is heavily incentivised (Liang & Langenbrunner, 2013). 

A medical assistance program (MA) was set up for people in the lowest income bracket 

in 2002 to aid with co-payments of the NCMI and the URBMI as well as with out of pocket 

payments (Sun, Gregersen & Yuan, 2017). It is jointly funded by the local and central 

government and serves as a link between health insurance, social security and the dibao 
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system (Meng et al., 2012). Participation is voluntary and by 2011 87 million people were 

had been enrolled by 2011, mainly from rural areas (Liang & Langenbrunner, 2013). 

Though the reforms are still ongoing, the reconstruction of the public health and 

insurance system has shown the first positive effects (Sun, Gregersen & Yuan, 2017). In 

2011, health insurance coverage had risen to 89% in urban areas and 97% in rural areas. 

Out-of-pocket payments have decreased, and healthcare utilization has increased (Liang 

& Langenbrunner, 2013). As an example, infant mortality dropped 8.9%, mostly due to 

increased care in rural regions. The gap in health outcomes seems to be narrowing and 

in the case of maternal mortality it has vanished completely (Liu & Griffiths, 2011). 

Despite progress, medical facilities in rural areas and economically disadvantaged 

provinces still suffer from lower quality than in urban areas in addition to a severe lack of 

qualified staff (Hu et al., 2008). In urban areas, while the healthcare facilities are of a high 

standard, costs are also high, as many public hospitals are still mainly self-financed and 

thus often act like for-profit institutions and still operate mainly on a fee-for-service 

system (Lu, Zeng & Zeng, 2017). 

Though the UEBMI is mandatory, actual compliance is directly related to the risk of audit 

by the local authorities (Hu et al., 2008). Small and medium sized private enterprises, with 

less probability to be audited are more likely to underreport employment or wages and 

thus avoid UEBMI participation (Gallagher, Giles, Park & Wang, 2013). Participation in the 

URBMI is voluntary and individual contributions for the URBMI are higher than for the 

UEBMI, causing the targeted population to be reluctant to join (Giles, Wang & Park, 2013). 

Migrants with a rural hukou are still mainly locked out of the UEBMI and the URBMI 

though the Social Insurance Law from 2010 in which it is stipulated that social insurance 

should become fully portable (Lu, Zeng & Zeng, 2017). They are also more reluctant to 

participate in local insurance projects as benefits are often not transferable outside of 

the municipality and prefer keeping the NCMI (Gallagher, Giles, Park & Wang, 2013). 

However, they often have difficulties claiming reimbursement for healthcare expenses 

under the NCMI or MA, because of lack of portability of benefits and the decentralised 

administrative system (Liu & Griffiths, 2011). Further, the patient information system 

which includes insurance information, is geographically limited, and cross provincial 

reimbursement claims are still difficult (Liang & Langenbrunner, 2013). 
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There is a great inequality in benefits and reimbursement rates among the insurance 

schemes (Sun, Gregersen & Yuan, 2017). For example, UEBMI and expensive private 

insurances offer more extensive benefits and higher reimbursement rates than 

insurances available for disadvantaged social groups (Lu, Zeng & Zeng, 2017). The 

reimbursement rate for the UEBMI is around 90% of total costs, while the reimbursement 

rates for the NCMI and URBMI are under 50%. Even with the MA program in place, due 

to higher fees in urban areas, the urban poor still have to pay around 47% of the cost for 

a hospital stay and still might face catastrophic healthcare costs (Liang & Langenbrunner, 

2013). 

 

4.3 Work and migration 

 

At the beginning of the market reforms in 1978 both Chinese living standards and 

economic growth were very low. An estimated 250 million people lived in absolute 

poverty (Malik, 2011). Youth unemployment was around 20% in urban areas, while the 

rural regions suffered from "hidden" unemployment of a low labour productivity in the 

collective economy (UNDP, 2016). The labour market was strictly controlled by the 

government (Malik, 2011). 

 

4.3.1 Labour mobility and the hukou system 

 

Labour mobility was severely restricted through the hukou system, which was established 

in 1958 (Cai & Wang, 2007). The purpose was to restrict migration from rural to urban 

areas in order to prevent high unemployment in the cities, free resources for the 

development of heavy industry and ensure food production (Cai & Wang, 2007). 

Therefore, two different types of hukou status were established, agricultural and non-

agricultural hukou. Agricultural hukou holder were only allowed to work in local farm 

productivity. Non-agricultural hukou workers had access to the extensive welfare system 

in urban areas, but their movement was also restricted, and they could not move freely 
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between urban areas (Ha, Yi & Zhang, 2016). Change of hukou status from rural to urban 

was only possible through very specific channels, such as military service (Cai & Wang, 

2007). 

In 1978, at the beginning of market reforms, these restrictions were first relaxed and 

allowed for temporary migration of rural residents to nearby townships to search for jobs 

or establish businesses (Ha, Yi & Zhang, 2016). In the late 1980s, restrictions were relaxed 

further. Rural migrants could now move to different provinces and cities to find work in 

the labour-intensive manufacturing industry as contractors or temporary workers (Zhang 

& Treiman, 2013). Permanent migration and change of hukou status were still limited and 

the migrant workers did not have access to social services, education and housing 

benefits (Vincelette, Manoel, Hansson & Kuijs, 2010). 

Furthermore, they were restricted in the type of employment they could apply for, 

excluding them from permanent employment in SOEs and public service (Ha, Yi & Zhang, 

2016). The segmented labour market caused migrants to work mainly in informal, 

undesirable and often dangerous jobs with lower wage than locals (Qu & Zhao, 2017). 

Informal employment excluded them from benefits, such as bonuses or employment-

based insurance coverage and endangered them to wage arrears (Hesketh, Ye, Li, & 

Wang, 2008). Additionally, they were often not able to register in the general urban social 

insurance systems due to their household registration and their access to services was 

thus limited (Gallagher, Giles, Park & Wang, 2013). Because of their transient nature rural 

to urban migrants became known as the floating population. From 1980s to 2000 

migration from this group has accounted for 80% of urban growth (Cai & Wang, 2007). 

This dual system of rural-urban divide led to rising inequality in urban areas (Qu & Zhao, 

2017). From the 1990s, further hukou reforms, especially in smaller cities and townships, 

lowered the barriers to obtain residence and access to social services (Zhang & Treiman, 

2013). Eligibility is either determined by individual characteristics, such as education or 

by contributions to the economy, such as starting a business. Even if not eligible, migrants 

can apply for a temporary residence permit with some social protection, but not on the 

same level as that of urban residents (Cai & Wang, 2007).  
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In China, the reforms have been varied and inconsistent, depending on local factors in 

the individual cities (Zhang & Treiman, 2013). Smaller cities and cities with a larger 

manufacturing industry, such as in the eastern coastal region, have the lowest 

requirements, while mega-cities, such as Beijing and Shanghai, and mostly limit 

permanent migration to intellectuals and professionals (Ha, Yi & Zhang, 2016). 

 

4.3.2 Informal labour 

 

The increased labour mobility was one of the main determinants for rapid development 

of primary and secondary industries, decrease of rural and urban un- and 

underemployment, high economic growth and a general poverty decrease (Cai & Wang, 

2007).  

However, while working conditions for workers in the SOEs and public service had been 

well defined in the era of planned economy, workers’ rights deteriorated during the 

market reforms after 1978 (Park, Wu & Du, 2012). The growing private sector was mainly 

unregulated, and in the 1990s the SOEs were reformed to become more efficient and 

aligned with the market economy (Malik, 2011). This led to a large number of SOE 

workers to be laid off. The restructured SOEs increasingly employed contractors or 

temporary workers akin to private enterprises (Ha, Yi & Zhang, 2016).  

A rising numbers of self-employed and temporary workers lacked formal labour contracts 

and social security coverage. In 2002, it was estimated that 45% of urban employment 

was informal (Park, Wu & Du, 2012). Most of the informally employed workers were 

urban-to-rural migrants, due to the restrictions of type of employment on temporary 

residents (Qu & Zhao, 2017). Underreporting of employment and wages also became 

common, especially in small and medium sized private enterprises, which are less likely 

to be audited by local authorities (Gallagher, Giles, Park & Wang, 2013). 

The rise of informal employment also made it increasingly difficult to enforce existing 

labour regulations. Consequently, since the market reforms, workers have experienced 

low wages, wage arrears, insufficient welfare and poor work environments since the 

economic reforms (Cai & Wang, 2007).  
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Though migrant workers are the group most affected by the unregulated labour market, 

it is not restricted to unskilled labour jobs, but it also affects other sectors, such as the 

increasing number of college graduates (Knight, 2014). 

 

4.3.3 Laws and regulations 

 

Since the 1990s, labour market regulations have been strengthened. In 1994, China 

implemented the “Labour Law” that was followed by the “Labour Contract Law” in 2008 

(UNDP, 2016). 

The “Labour Law” applies to formally employed workers. It sets minimum standards for 

a formal working agreement. For example, it introduced equal pay for equal work, 

regulated working hours to be no more than 40 hours a week and set standards for 

training and occupational safety regulations with special protection for women and 

juvenile workers (Nie, Otterbach & Souza-Poza, 2015). The law also required the 

governments of provinces, autonomous regions or municipalities to define standards on 

minimum wages and develop a social security system, including healthcare, retirement 

insurance, unemployment insurance, work injury insurance and maternity benefits 

(Knight, 2014). However, as the law only applied to formally employed workers, the use 

of temporary workers and contractors became more common after its introduction. For 

this reason, the “Labour Contract Law” was introduced in 2008 (Park, Wu & Du, 2012). 

The “Labour Contract Law” especially increased protection of workers’ rights, not only 

compared to labour regulations since the market reform in China, but also in international 

comparison (Park, Wu & Du, 2012). The law requires employers to offer workers a formal 

contract after one month of employment, stipulates that the contract has to be open-

ended after two fixed term contracts and cannot be terminated without cause and 

increased severance pay. It gives the worker the right to terminate employment if the 

employer does not offer social insurance coverage, increases worker participation in 

decision making and enhances the power of the trade unions. It restricts the use of 

temporary work agencies and labour service companies and introduced significant 

penalties for failure to comply with the law (Gallagher, Giles, Park & Wang, 2013). 
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Thanks to significant efforts to enforce the “Labour Contract Law,” formal employment 

has increased as well as social security coverage (Park, Wu & Du, 2012). Violation of 

workers’ rights decreased, such as wage arrears. The “Labour Contract Law” benefited 

especially migrant workers who had previously mainly been informally employed. 

Consequently, formal employment rose from 12% in 2005 to 34% in 2010 for migrant 

workers and from 65% to 71% for resident workers (Gallagher, Giles, Park & Wang, 2013). 

Informal work is especially still common in small and medium sized private enterprises, 

which provide around 80% of urban jobs (Zeng et al., 2014). These enterprises are less 

likely to be audited than bigger or state-owned enterprises and mainly employ migrant 

workers, who are less informed about their rights (Gallagher, Giles, Park & Wang, 2013). 

Studies have found that workers in small and medium sized private enterprises were 

more likely to earn below minimum wage, to work an average of 55 hours per week (i.e., 

15 hours longer than the maximal allowed of 40 hours per week), and often work in a 

hazardous work environment. Further, they are less likely to be unionised and lack often 

social security coverage via their work (Zeng et al., 2014). 

 

4.3.4 Social security coverage 

 

The social security system faced similar challenges as the health insurance system during 

the reform period as described in the section above (Knight, 2014). The collective 

economy functioned as a social security system in rural areas and the move to a market 

economy left the rural population practically without any social insurance during the first 

two decades after the reforms (Giles, Wang & Park, 2013). 

In 2012, a rural pension scheme was introduced in addition to the NCMI, MA and dibao 

schemes (Giles, Wang & Park, 2013). At the same time, urban workers enjoyed the so 

called "iron rice bowl," that is guaranteed employment, housing, pensions and healthcare 

(Knight, 2014). Further, during the reforms permanent employees of SOE and state 

employees had continued access to a comprehensive social security system. For example, 

the SOE employees who were laid off during the restructuring in the 1990s received 

unemployment help, training and loan support (Ha, Yi & Zhang, 2016).  
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In contrast, private enterprises were not obliged to offer social insurance coverage and 

the rising number of informal employed workers and workers without a local hukou did 

not have access to social security at all (Ha, Yi & Zhang, 2016). 

Over time the social security system has been planned to become separated from the 

hukou status and slowly expanded to include all formally employed workers as 

determined by the Social Insurance Law of 2010 (UNDP, 2016). In this system, the pension 

and unemployment insurance have been organized similarly to the UEBMI. However, 

unlike the UEBMI, participation is not mandatory, even though employees have the right 

to terminate employment if their employer does not offer social insurance coverage 

(Gallagher, Giles, Park & Wang, 2013). Most social security programs have high individual 

contributions, are organized by municipality, and its benefits are not portable. In the case 

of the pension system, only the employee’s contribution are paid out in case of 

withdrawal from the system, for example when moving. Therefore, incentives for 

employees to participate is lacking, especially among the migrant worker population 

(Giles, Wang & Park, 2013). 

5 Previous research 

 

There have been several previous studies examining the relationship between health 

status, demographics, social determinants and working conditions for Chinese workers. 

In this chapter previous research will be examined, divided into four sections. In the first 

demographic factors are examined, social determinants in the second and work and 

internal migration in the third. the results are summarized to allow conclusions to be 

drawn from these in section four.  
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5.1 Demographic factors 

 

Age has consistently been shown to be negatively correlated with health status in the 

adult Chines population (Li et al., 2017; Zhang, Liu, Zhang, & Wu, 2015; Lin et al., 2016; 

Shao, Meng, Cui, Wang, & Li, 2016; Chen, 2011). Increased age raises for example the risk 

of NCDs and chronic diseases, such as hypertension, cardiovascular diseases and 

neurological disorders (Zhang, Liu, Zhang, & Wu, 2015; Shao, Meng, Cui, Wang, & Li, 

2016).  

In some studies females had worse health outcomes than their male counterparts (Lin et 

al., 2016; Shao et al., 2016; Chen, 2011), while no difference in health outcomes between 

the genders were found in other studies (Li et al., 2017; Zhang, Liu, Zhang, & Wu, 2015; 

Shao, Meng, Cui, Wang, & Li, 2016). Females have been found to be at an increased risk 

of ill health due to pregnancy and childbirth, especially if there is limited access to 

reproductive health care services due to financial or political reasons (Shao et al., 2016; 

Chen, 2011). 

Similarly, some studies have found that married participants enjoyed a better health 

status than unmarried participants, which is thought to be due to higher social and 

financial support married individuals experience opposed to unmarried individuals 

(Zhang, Liu, Zhang, & Wu, 2015; Shao et al., 2016; Mou et al., 2010), while others found 

no significant difference (Li et al., 2017; Chen, 2011; Lin et al., 2016). 

Education has been shown to be positively associated with health and several studies 

have shown an exposure response relationship (Zhang, Liu, Zhang, & Wu, 2015; Lin et al., 

2016; Chen, 2011). Education influences health behaviour and decision making. For 

example, a study by Mou et al. (2010) found that lack of awareness of rubella vaccination 

benefits influenced health behaviour. Furthermore, lower education has been associated 

with significantly higher prevalence of health-risk behaviour, such as drinking and 

smoking (Zhu et al., 2012). 
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5.2 Social determinants of health 

 

Previous studies in China have found a positive association between income and health 

status, as well as a negative association between income inequality and health status. 

Higher individual income has been found to be strongly associated with good self-

assessed health status (Li et al., 2017; Shao et al., 2016). Chen (2011) found that house 

ownership was positively associated with health, as was self-evaluated socioeconomic 

status, as measured on a 10-level scale according to Zhang, Liu, Zhang, & Wu (2015).  

Studies have shown that total income directly impacts on health outcome up until income 

reaches a cut-off point, which for China is an annual individual income of around 6.200 

RMB (800€). This amount is both below minimum wage, as well as below the guaranteed 

minimum income (dibao) (Mou, Griffiths, Fong, & Dawes, 2013). However, Lin et al. 

(2016) found that even when there was no relation between household income and 

health, there was a negative association with income inequality when compared to 

national income and health outcome. The authors concluded that income inequality and 

perceived lower social status than one’s peers might be related to worse health outcomes 

(Lin et al., 2016). 

However, it appears unclear whether low incomes result in worse health outcomes or if 

health expenditure and inability to work due to illness result in lower income (Xie et al., 

2014). Most studies in this field have been cross-sectional and though evidence suggests 

a positive association between income and health status it cannot be determined if 

income is impacting on health or if a lower income is a result of poor health. Illness can 

have a devastating effect on income, especially for individuals, who have no health 

insurance coverage (Hesketh, Ye, Li, & Wang, 2008). Furthermore, catastrophic health 

expenditure also occurs among individuals who are covered by the NCMI or the URBMI 

due to the low reimbursement rates (Liang & Langenbrunner, 2013). 

The low reimbursement rates might be the reason why there is no clear evidence for an 

association between health insurance coverage and health outcomes. Nevertheless, 

positive association between health insurance coverage and use of preventative 

healthcare can be drawn (Qin, Pan & Liu, 2014). 
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Additionally, to underutilization of preventive services lack of insurance coverage has 

been linked to underutilization of diagnostic services (Lu, Zeng, Zeng, 2017; Long et al., 

2008). However, while underutilization does delay diagnosis and treatment in risk groups 

(Long et al., 2008), it is not clear to what extent underutilization of healthcare services 

affects health outcomes in general (Qin, Pan & Liu, 2014). 

Some studies have found a negative association between insurance coverage and health 

outcomes due to adverse selection. For example, Zhang, Liu, Zhang, & Wu (2015) found 

insurance as well as distance from medical facilities to be negatively correlated with 

health status. Insurance premiums for the UEBMI and URBMI are high and individuals 

experiencing bad health might be more inclined to purchase additional insurance, which 

might explain why some studies have found an association between insurance coverage 

and worse health status (Lu, Zeng, & Zeng, 2017).  

The fragmentation of the Chinese insurance market makes it hard to draw conclusion on 

general benefits of health insurance coverage. Each of the three main insurance 

programs, that is the UEBMI, URBMI and NCMI have different reimbursement practices 

and eligibility (Liang & Langenbrunner, 2013).  

For example, in urban areas the UEBMI offers reimbursement for preventative healthcare 

and outpatient visit, making it more attractive for younger and healthier individuals, while 

the URBMI only offers reimbursement for inpatient care and individual contributions are 

relatively high, leading to adverse selection in this insurance scheme (Qin, Pan & Liu, 

2014). 

 

5.3 Working conditions and internal migration 

 

5.3.1 Working conditions 

 

Not much evidence could be found for working conditions being related to long-term 

negative health outcomes. There is some evidence for a positive association between 

working in formal employment and health outcomes (Mou et al., 2010).  
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Furthermore, Zhang, Liu, Zhang, & Wu (2015) found that participants with occupational 

hazard exposure had worse health compared to workers with no exposure and workers 

doing manual labour have a higher morbidity than white collar workers. Yet, there is no 

evidence for a significant relationship between health outcomes and type of occupation 

(Shao et al., 2016; Mou et al., 2010)  

There is no conclusive evidence that longer work hours than the legal maximum of 40 

hours per week are associated with long-term worse health outcomes (Li et al., 2017; Lin 

et al., 2016), however they are associated with musculoskeletal complaints and increased 

sick days (Zhu et al., 2012). Nor do longer work hours seem to be connected to an 

unhealthy lifestyle, except for shorter sleep time (Nie, Otterbach & Souza-Poza, 2015).  

In recent years, there is increased evidence for that working conditions and isolation pose 

a severe threat for the mental health of workers (Lam & Johnston, 2015), and that 

strenuous working conditions lead to lower quality of life outcomes (Zhang, Liu, Zhang, & 

Wu, 2015). Cross-sectional research of the association between working conditions and 

health is limited by the “healthy worker effect”, that is workers in strenuous and 

dangerous working conditions are often self-selected and healthier or leave work when 

they experience adverse health effects (Farrer, Marinetti, Cavaco, & Costongs, 2015).  

 

5.3.2 Migration 

 

Although there is some evidence from other countries that the migration experience itself 

impacts health outcomes, research into China's internal migrants is not conclusive (Mou, 

Griffiths, Fong & Dawes, 2015).  

Chen (2011) found a positive association between migration status and self-assessed 

health status, while others found no association (Lin et al., 2016; Zhang, Liu, Zhang, & Wu, 

2015). Zhu et al., (2009) reported significantly higher maternal mortality rates in migrant 

women compared to the local population, but also significant socio-economic differences 

between the two groups.  

Lin et al. (2016) found a positive relation between years of residence and indicating that 

social integration might positively affect health outcomes as does neighbourhood 
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cohesion and existing social support (Sun, Rehnberg & Meng, 2009). Number of close 

friends, number of activities in free time, degree of respect and will to integrate have also 

been positively associated with health (Li et al., 2017; Lin et al., 2016).  

Additionally, strong evidence has been found for a relationship between self-rated 

mental health indicators and physical health status (Zhang, Liu, Zhang, & Wu, 2015; Chen, 

2011). 

 

5.3.3  “Healthy migrant effect” and “salmon bias” 

 

The lack of conclusive data on the effect of migration on health outcomes might be the 

result of the so called “healthy migrant effect”. Similar to the “healthy worker effect “, 

migration tends to be self-selective. Migrants are on average healthy young adults with a 

higher education level than those left behind (Hesketh, Ye, Li, & Wang, 2008). Therefore, 

migrants are often shown to have a superior health status than locals, even though they 

often face worse socioeconomic conditions. This positive selection and resulting 

difference in health status compared to the local population can even be seen when 

migrants come to a place with on average worse health outcomes compared to their 

place of origin, as is the case for rural China (Lu & Qin, 2014). Furthermore, migrants who 

experience health problems tend to move back to their place of origin due to lack of 

financial or social support in the cities, lower healthcare costs in rural areas or lack of 

portability of insurance benefits (Mou, Griffiths, Fong & Dawes, 2015).  

The phenomena of observing better health outcomes in migrants, due to migrants 

returning to their place of origin, where they have a social support system, in case of 

illness is called the “salmon bias”, named after the migration pattern of the salmon life 

cycle (Lu & Qin, 2014). For example, Hesketh, Ye, Li, & Wang (2008) found that 25% of 

migrants returned home when sick. Both a “healthy migrant effect” and a “salmon bias” 

can be observed in studies that included rural and urban population (Chen, 2011; Lu & 

Qin, 2014; Zhang, Liu, Zhang, & Wu, 2015). 

Migrants do not have the same opportunities as locals in the urban labour market. They 

are more likely to work in informal employment, with lower wages, longer working hours 
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and more occupational hazards (Qu & Zhao, 2017). They are also disadvantaged on the 

housing market and are therefore exposed to a higher measure of environmental 

hazards, such as water pollution compared to their local counterparts as they are more 

likely to live in heavily polluted areas (Chen, Chen & Landry, 2013). Furthermore, they 

often live in cramped, dorm style housing, making them more susceptible to infectious 

diseases (Hesketh, Ye, Li, & Wang, 2008). 

As they are often informally employed, they are less likely to have health insurance, but 

have been found to be more likely to experience occupational injuries. Therefore, their 

health advantage towards the local population diminishes over time (Hesketh, Ye, Li, & 

Wang, 2008). However, determining the effect their socioeconomic and working 

conditions have on health has been difficult. Health outcomes related to working and 

living conditions during their migration experience might present themselves at a later 

time and might be missed when unhealthy migrants return home (Chen, 2011). 

Furthermore, as residence is often dependent on ability to work and migrants are often 

informally employed and therefore have less job security, they might underreport health 

problems (Lu & Qin, 2014). 

 

5.4 Conclusion 

  

There are only a few longitudinal studies which examine the relationship between health 

status, demographic and social determinants in Chinese workers. Cross-sectional 

population studies are limited in conclusions that can be drawn (Chen, 2011). Health 

outcomes related to both social determinants and working conditions might present 

themselves at a later time and might be missed when workers become unemployed, 

reduce hours or change jobs due to health reasons. Furthermore, the high number of 

migrant workers among the population might be affected by the “healthy migrant effect” 

or “salmon bias” (Lu & Qin, 2014; Zhang, Liu, Zhang, & Wu, 2015). Therefore, there is a 

need for longitudinal research in this field. 
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6 Methods 

 

The aim of this study is to examine the effect of social determinants of health on health 

outcomes of workers in China, using data from the China Health and Nutrition survey 

(Carolina Population Center et al., 2018). Specifically, the study is a longitudinal open 

cohort study in which the effect of education, hukou status, insurance status, income and 

working conditions on self-assessed health status and occurrence of chronic disease are 

explored. This research uses a quantitative methodology. Both cross-sectional and 

longitudinal statistical analysis is performed. In this Section, first the survey design of the 

CHNS the quality of the design and which waves were used in the research are described. 

This is followed by a description on inclusion and exclusion criteria for the subjects. In the 

third sub-section, the dependent and independent variables are described, including how 

they are presented as well as their validity and reliability.  

In sub-section four statistical methods used for the descriptive statistics, cross-sectional 

and longitudinal analysis are described. The Section ends with some ethical 

considerations  

 

6.1 Data 

 

The data used in this study collected by the China Health and Nutrition Survey (CHNS) 

(Carolina Population Center et al., 2018). The CHNS is conducted in collaboration of the 

Carolina Population Centre (CPC) at the University of North Carolina, Chapel Hill, The 

Institute of Nutrition and Food Hygiene, and the Chinese Academy of Preventive 

Medicine (Miao & Wu, 2016). The survey is an ongoing open cohort and was designed 

with the goal to examine the effect of socio-economic changes in Chinese society on 

health and nutrition (Fang & Liang, 2017). The first wave of data collection was collected 

in 1989 and nine more have followed, that is in 1991, 1993, 1997, 2000, 2004, 2006, 2009, 

2011 and 2015 (Carolina Population Center et al., 2018). 
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The CHNS used a multi-stage, random cluster process to draw a sample of about 7.200 

households with a total of about 30.000 individuals in 12 provinces (Guangxi, Guizhou, 

Heilongjiang, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shaanxi, Shandong, Yunnan and 

Zhejiang) and three municipal cities (Beijing, Chongqing and Shanghai) (see Figure 1) (Su 

et al., 2017). Counties in the 12 provinces and three cities were stratified by income (low, 

middle, and high) and a weighted sampling scheme was used to randomly select four 

counties in each province (Fang & Liang, 2017). In addition, the provincial capital and a 

lower income city were selected when feasible, except that other large cities rather than 

provincial capitals had to be selected in two provinces. Villages and townships within the 

counties and urban/suburban neighbourhoods within the cities were selected randomly 

(Zhang, Zhai, Du, & Popkin, 2014). 

 

Figure 1 - Map of provinces included in the CHNS 

 



49 

The provinces and cities selected varied substantially in geography, economic 

development, public resources, and health outcomes (Su et al., 2017). Yet, the multi-

stage random cluster design is judged to successfully capture the wide variety of social-

economic and health dimensions within Chinese society (Nie, Otterbach & Souza-Poza, 

2015). 

The survey consists of a community, household, individual questionnaire and a physical 

examination (Zhang, Zhai, Du, & Popkin, 2014). Community data collected refers to 

infrastructure, available services, and local prices for food and services. The household 

questionnaire collects data about household size and income as well as drinking water 

and sanitation. The individual survey covers demographic data, working conditions and 

wages, lifestyle and nutritional information, healthcare access and utilisation as well as 

medical history (Miao & Wu, 2016). The physical examination includes physical 

measurements, blood pressure, temperature blood and urine collection (Su et al., 2017). 

The CHNS was designed by international team of researchers with backgrounds in 

nutrition, public health, economics, sociology, Chinese studies, and demography (Miao & 

Wu, 2016). Data is collected face-to-face over a period of seven days. The CPC made 

considerable effort in field staff training, office staff training and quality control to ensure 

that the data are of high quality (Zhang, Zhai, Du, & Popkin, 2014). 

All household and individual data were consolidated in sets of master longitudinal files 

that are downloadable from the Website1. Registration to the website is necessary in 

order to download the data. Data on the outcome variable, self-rated health status (SRH) 

is available in the waves from 1997-2006 while the outcome variable occurrence of 

chronic disease is available in the waves from 1997-2011 and these waves are utilized in 

this research. 

 

 

                                                      
1 https://www.cpc.unc.edu/projects/china 
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6.2 Subjects 

 

The full dataset of the CHNS survey from 1989 to 2015 includes 184.975 observations of 

39.675 individuals. The waves from 1997 to 2011 were included in this research with a 

total of 32.782 participants. From these waves, 21.668 participants from rural locations 

were removed as well as 2.471 observations from Beijing, Shanghai and Chongqing as 

these locations had only been added in 2011. 

Included in the study were 6.395 adults between the age of 18 and 65 years, 2.248 

participants were excluded on the basis of age. As the influence of working conditions on 

health status is a part of this research, only employed individuals were included, while 

participants who were not working and had either a chronic disease or bad self-rated 

health were included to avoid the “healthy worker effect”. 5.454 participants fulfilled 

these inclusion criteria. 

From these 5.454 participants, 40 were excluded as no data on either dependent variable 

was available for them. Overall a total of 5.414 individuals were included in this research 

with a total of 13.281 observations (see appendix 2). 

 

6.3 Constructs 

6.3.1 Dependent variable 

 

The response or dependent variable in the research is self-rated health status (SRH). For 

individual data, perceived health status is frequently used as an indicator for health status 

and it has been shown to have good reliability and validity (Li et al., 2017). SRH has 

previously been validated for China specifically in health surveys (Chen, 2011) and has 

been used in several previous studies about the relationship between health status, 

socioeconomic factors and working conditions in Chinese workers (Li et al., 2017; Zhang, 

Liu, Zhang, & Wu, 2015; Shao et al., 2016; Chen, 2011). 
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SRH was measured with the question: "Right now, how would you describe your health 

compared to that of other people your age?" The indicator was presented as a four-point 

scale (excellent, good, fair and poor) in the waves of 1997, 2000, 2003 and 2006. In 2009 

and 2011 self-rated health was not used and 2015 data had not been made available at 

the time of this research (Carolina Population Center et al., 2018). 

The variable will be collapsed into a binary variable, good (excellent, good) and bad (fair, 

poor) health for analysis as has been done in previous studies (Zhang, Liu, Zhang, & Wu, 

2015; Li et al., 2017). 

Objective health measures are less frequently used in this kind of research as 

disadvantaged groups with limited access to healthcare services might lack a formal 

diagnosis and an underreporting bias might occur (Li et al., 2017). However, on the other 

hand, SRH has been shown to be affected by social a cultural contexts and reporting might 

differ between people from different socio-economic background (Miao & Wu, 2016). 

Similar studies have used occurrence or number of chronic diseases as an objective health 

measure as an additional outcome variable for this reason (Lu, Zeng & Zeng, 2017; Nie, 

Otterbach, & Sousa-Poza, 2015). 

This study uses the occurrence of one or more chronic disease (hypertension, diabetes, 

myocardial infarct, stroke / apoplexy, cancer, history of bone fractures and asthma) as an 

objective measure for bad health (Miao & Wu, 2016; Lu, Zeng & Zeng, 2017). These 

diseases accounted for more than 50% of deaths in China between 1990 and 2012 (Lu, 

Zeng & Zeng, 2017). Occurrence of a chronic disease was measured with the question 

“Has a doctor ever given you the diagnosis of _” (Carolina Population Center et al., 2018). 

The variable is presented as a binary variable. 
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6.3.2 Independent variables 

 

The independent variables are migrant status, income, health insurance coverage, 

education, employment position and working hours per week. 

Previous cross-sectional research found positive or no association between SRH and 

migrant status as described in the introduction (Zhang, Liu, Zhang, & Wu, 2015; Chen, 

2011). However, there is evidence of underutilization of healthcare services by migrant 

workers with chronic diseases (Lu, Zeng & Zeng, 2017). Additionally, Zhang, Liu, Zhang, & 

Wu (2015) found evidence of the health migrant effect and “salmon bias”. A migrant 

status is defined as an urban resident, who holds a rural hukou, a definition used in similar 

studies and is presented as a binary variable (Chen, 2011; Li et al., 2017; Zhang, Liu, Zhang, 

& Wu, 2015). 

As mentioned in the introduction, higher individual income has been found to be 

associated with good SRH in previous research (Li et al., 2017; Shao et al., 2016) as well 

as lower occurrence of chronic diseases (Miao & Wu, 2016). Total individual annual 

income includes wages, bonuses and other cash and non-cash income for the past 12 

months, which gives a clearer picture of absolute income, than wage alone and is inflated 

to 2015 values (Shao et al., 2016). It will be divided into 4 categories by quartiles. 

Previous research has found health insurance coverage to be negatively associated with 

SRH and occurrence of chronic diseases, as described in the introduction, this is pointing 

to possible adverse selection due to the high individual contributions, especially for the 

URBMI (Zhang, Liu, Zhang, & Wu, 2015; Lu, Zeng & Zeng, 2017). Health insurance 

coverage is determined by a binary variable, coverage and no coverage (Shao et al., 2016; 

Chen, 2011).  

Highest level of education has been linked to health status in previous research (Chen, 

2011; Wiking, Johansson, Sundquist, 2004; Kunst et al, 2005) and is also used in this 

research. Additionally, literacy has also been shown to have an effect on health and is 

thought to be achieved after completing primary school in China (Zimmer, Kaneda and 

Spess, 2007; Li, 2004; Zhu et al., 2009). Education is measured in highest level of 
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education and divided into three categories: Below primary school and primary school, 

middle high school, and college and above (Zhang, Liu, Zhang, & Wu, 2015). 

As highlighted in the introduction, previous research found little evidence for an 

association between employment position and health status (Lin et al., 2016). Unlike 

workers hired as formal employees, temporary, self-employed and contract workers are 

more likely to work without a labour contract, have lower wages, experience wage 

arrears and insufficient welfare coverage as well as unsafe working conditions (Cai & 

Wang, 2007). 

Employment position is measured with the question: “What is your employment position 

in this occupation?” and divided into two categories formal employment and informal 

employment, which includes self-employed, contracted and temporary workers (Nie, 

Otterbach, & Sousa-Poza, 2015). 

Working hours per week are measured by the question “how many hours did you work 

during the last week?” Previous research showed no association between hypertension 

and long work hours (Nie, Otterbach, & Sousa-Poza, 2015). As in previous research, work 

hours (WH) will be divided into the categories of < 31, 31-40, 41-50 and > 50 (Nie, 

Otterbach, & Sousa-Poza, 2015). 

Age, gender and marital status have been identified as potential confounders. Age is 

analysed as a continuous variable (Zhang, Liu, Zhang, & Wu, 2015; Mou et al, 2009; Peng 

et al, 2010). Gender is a binary variable (“male”, “female”) (Chen, 2011; Li et al., 2017; 

Zhang, Liu, Zhang, & Wu, 2015). 

Marital status is categorized as “married” and “single”. Married includes all subjects who 

are currently married, single includes subjects who were never married are divorced or 

widowed (Shao et al., 2016; Chen, 2011). 

Additionally, due to the social and economic differences between the provinces in China, 

control is made for location via provinces (Tang et al., 2008). 
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6.4 Analysis 

 

All longitudinal data of the survey from 1989 to 2011 have been available in SAS format 

from the CHNS website since April 2018. The master files for ID, constructed income, 

education, healthcare, income categories and health outcomes were used in this 

research. The datasets were combined using the individual ID, household ID, community 

ID and wave variable as intersects after they were recoded as factor variables (appendix 

1).  

The dataset was cleaned in preparation for analysis. Categorical variables were recoded 

as factors and labels were added. Values indicating “unknown” (9, -9, -999) were recoded 

to NA. Furthermore, as was described under constructs, “never married”, “divorced”, 

“widowed” and “separated” were combined to “single” for marriage status. “Self-

employed (without employees)”, “contracted” and “temporary employed” were 

combined to “informal employment” for employment status. Working hours per week 

was changed to a factor with the levels “<30, 30-40, 41-50,>50”. Furthermore, total 

individual income was divided into 4 categories by quartiles (“<5400, 5400-9600, 9601-

18000, >18000”). 

The four scale SRH was collapsed into a binary variable as described under constructs. 

The variables for presence of hypertension, diabetes, myocardial infarct, stroke, 

apoplexy, cancer, history of bone fractures or asthma was combined into the binary 

variable “occurrence of chronic disease” (appendix 3). 

Descriptive statistics was prepared to show the characteristics of selected variables. The 

data was first stratified by waves to show trends from 1997 to 2011. Furthermore, each 

wave was stratified by the dependent variables. Variables were presented as means and 

standard deviation for continuous variables (age) and percentages for categorical 

variables (SRH, chronic diseases, gender, marital status, income, insurance status, 

employment position, working hours, education and migrant status) (see appendix 4).   

A logistic regression model for binary response data was performed to analyze the 

association between self-reported health status, occurrence of a chronic disease and the 

independent variables for each wave. For the waves 1997 and 2000 the last two 
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categories of the income variable were combined as there were too few observations for 

analysis. The results were prepared as odds ratios with 95% confidence intervals (see 

appendix 5). 

A mixed-effect model was used for longitudinal analysis of the risk for negative health by 

socioeconomic factors (income, insurance status, education and migrant status) and 

working conditions (employment position and working hours) after adjusting for 

confounders (age, gender marital status): 

 

SRH ~ Age + Gender + Marriage status +Hukou status + Education 

+Insurance status + Working position + Working hours +Income 

groups +   (1 | province / Id-number) 

 

Occurrence of a chronic disease ~ Age + Gender + Marriage 

status +Hukou status + Education +Insurance status + Working 

position + Working hours +Income groups +   (1 | province / 

Id-number) 

 

A random intercept was given for each province, to account for locational differences. 

Then each Id-number is given an additional random intercept around each province's 

random intercepts. Type of insurance was excluded from the model to ensure a better 

fit. The results were presented as odds ratios with 95% confidence intervals (see appendix 

6). 

The Statistical Consulting Centre at the School of Health Sciences was consulted for 

assistance with statistical analysis and model selection. The statistical software R version 

3.5.1 for Debian Linux with the packages “sas7bdat”, “data.table”, “tableone”, “car”, 

“lme4”, “lmerTest” and “broom” was used for all statistical analysis. 
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6.5 Ethical considerations 

 

The CHNS has been approved by the Health Sciences Institutional Review Board at the 

University of North Carolina at Chapel Hill2 and the Chinese Centre for Disease Control 

and Prevention (Su et al., 2017). 

Informed consent was collected from all participants, prior to participation in the survey. 

The field staff who collected the informed consent had been given training of the study 

protocol and ethical procedures in order to give the participants adequate information. 

The informed consent information was presented both in written and spoken Chinese to 

the participants (Fang & Liang, 2017). 

As described in the Standard Operating Procedures by the University of North Carolina 

Office of Human Research Ethics (2018) the following information was presented to 

subjects participating in the survey: 

• A statement about the objective of the survey, the expected duration of the 
subject’s participation, a description about the nature of the participation 

• A description of the possible risks and discomforts, such as during blood collection 

• A description of the benefits of the survey 

• An explanation of the confidentiality and anonymity of the data collected 

• Contact information for further questions 

• A statement that participation is voluntary, a refusal to participate will not involve 
penalties and that participation may discontinue at any time 

 

A copy of the dated and signed consent form was given to the participant, while the 

original was kept in the research records (Su et al., 2017). 

Care was taken to guarantee anonymity of the participants. All identifiable information, 

such as name, address, phone number and birth date were removed from the dataset. 

The participants are identified with a unique ID variable. The community of the 

participant identified with a community ID variable (Zhang, Zhai, Du, & Popkin, 2014). 

Community identifiers, other than province, rural / urban site or urban / suburban 

                                                      
2 http://research.unc.edu/offices/human-research-ethics/about/ 
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neighbourhood are only accessible with special permission from the Health Sciences 

Institutional Review Board at the University of North Carolina at Chapel Hill and will not 

be used in this study. 

Additionally, to the guidelines described above, this study follows the guidelines of the 

Science Ethics Committee of the University of Iceland. 

7 Results 

 

The results chapter is divided into three sections. In the first section I provide the 

descriptive statistics for the subjects of the study, consisting of demographic factors, 

social determinants and outcome variables. Both the descriptive statistics stratified by 

wave and then combined are presented, and trends in the data are discussed. The results 

of the cross-sectional analysis are presented in section two. I explore the association 

between the outcome variables, SRH and occurrence of chronic diseases, and the social 

determinants of education, hukou status, insurance coverage, employment status, 

working hours and income for each wave separately.  

In the fourth section I present the results of the longitudinal analysis. In this section the 

results of the two mixed-effect models is examined, that is the association between SRH 

and education, hukou status, insurance coverage, employment status, working hours and 

income as well as the association between occurrence of chronic diseases and education, 

hukou status, insurance coverage, employment status, working hours and income. 

Finally, in the last section the trends in both the longitudinal and cross-sectional analysis 

are discussed.  
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7.1 Descriptive Statistics 

 

The descriptive statistics for each wave separately and combined can be seen in table 1. 

The average age is 42.5 years with a standard deviation of 12 years and a range of 18 to 

65 years. The gender distribution reflects overall Chinese society, with 51.2% of subjects 

being male and 49.8% female. The majority of the population is married (83%) while 16% 

are either single, separated or widowed. As the study only includes urban areas, most 

subjects hold an urban (65.3%) as opposed to a rural (34.1%) hukou. 

The descriptive statistics for the waves from 1997 to 2011 show several trends in 

accordance with changes in Chinese society during the last 20 years. The education level 

in the population has been increasing. About half of the subjects from 1997 to 2011 have 

a lower or upper middle school degree as the highest level of education, the proportion 

of subjects with an education level below middle school has been decreasing in this 

period, that is from 32.7% and 21.2%, respectively, while the proportion of subjects with 

a vocational degree or higher has been increasing from 13.8% in 1997 to 30.4% in 2011. 

The data shows that insurance coverage has increased among the study participants in 

the period 1997 to 2011, that is from 42.7% to 93.4%, respectively.  

Despite the introduction of the “Labour Contract Law” in 2008, formal employment only 

increased one percent in this population from 2006 to 2011, from 28.8% to 29.7%. 

Additionally, the proportion of subjects working more than 50 hours a week did also 

increase from 1997 to 2011, that is from 6.4% to 20.5%, respectively. 

Income increased in the period from 1997 to 2011. While in 1997 48.8% of the population 

belonged to the two lower income groups and 6.1% belonged to the two higher income 

groups, in 2011 the majority (56.7%) belonged to the two higher income groups and 

10.6% to the two lower income groups.
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Table 1 - Descriptive statistics for the waves 1997-2011 and for all waves combined 

Wave 1997 2000 2004 2006 2009 2011 Overall

n 2591 2332 2277 2244 1927 1910 13281

Province (%)       

   Guangxi   337 (13.0)   240 (10.3)   241 (10.6)   235 ( 10.5)   247 ( 12.8)   245 ( 12.8)  1545 (11.6)

   Guizhou   372 (14.4)   301 (12.9)   314 (13.8)   285 ( 12.7)   227 ( 11.8)   228 ( 11.9)  1727 (13.0)

   Hei longjiang   370 (14.3)   272 (11.7)   280 (12.3)   296 ( 13.2)   225 ( 11.7)   215 ( 11.3)  1658 (12.5)

   Henan    361 (13.9)   230 ( 9.9)   252 (11.1)   298 ( 13.3)   210 ( 10.9)   237 ( 12.4)  1588 (12.0)

   Hubei   309 (11.9)   299 (12.8)   243 (10.7)   229 ( 10.2)   189 (  9.8)   219 ( 11.5)  1488 (11.2)

   Hunan   253 ( 9.8)   191 ( 8.2)   213 ( 9.4)   243 ( 10.8)   194 ( 10.1)   218 ( 11.4)  1312 ( 9.9)

   Jiangsu   362 (14.0)   342 (14.7)   317 (13.9)   262 ( 11.7)   281 ( 14.6)   249 ( 13.0)  1813 (13.7)

   Liaoning     0 ( 0.0)   261 (11.2)   237 (10.4)   219 (  9.8)   191 (  9.9)   155 (  8.1)  1063 ( 8.0)

Shandong   227 ( 8.8)   196 ( 8.4)   180 ( 7.9)   177 (  7.9)   163 (  8.5)   144 (  7.5)  1087 ( 8.2)

Age (mean (sd)) 38.86 (12.20) 41.66 (11.84) 43.20 (11.78) 43.98 (11.58) 44.00 (11.83) 44.73 (11.57) 42.55 (11.99)

Gender (%)

   female  1278 (49.3)  1183 (50.7)  1137 (49.9)  1111 ( 49.5)   880 ( 45.7)   895 ( 46.9)  6484 (48.8)

   male  1387 (50.7)  1171 (49.3)   1140 (50.1)  1133 (50.5) 1047 (54.3) 1015 (53.2)  6797 (51.2)

Married (%)       

   s ingle   499 (19.3)   385 (16.5)   351 (15.4)   330 ( 14.7)   286 ( 14.8)   274 ( 14.3)  2125 (16.0)

   married  2068 (79.8)  1886 (80.9)  1916 (84.1)  1907 ( 85.0)  1619 ( 84.0)  1622 ( 84.9) 11018 (83.0)

   NA    24 ( 0.9)    61 ( 2.6)    10 ( 0.4)     7 (  0.3)    22 (  1.1)    14 (  0.7)   138 ( 1.0)

Hukou (%)       

   urban  1589 (61.3)  1543 (66.2)  1573 (69.1)  1452 ( 64.7)  1278 ( 66.3)  1242 ( 65.0)  8677 (65.3)

   rura l   984 (38.0)   735 (31.5)   700 (30.7)   792 ( 35.3)   649 ( 33.7)   668 ( 35.0)  4528 (34.1)

   NA    18 ( 0.7)    54 ( 2.3)     4 ( 0.2)     0 (  0.0)     0 (  0.0)     0 (  0.0)    76 ( 0.6)

Education level (%)       

   none_or_primary   847 (32.7)   646 (27.7)   598 (26.3)   542 ( 24.2)   425 ( 22.1)   404 ( 21.2)  3462 (26.1)

   middle  1316 (50.8)  1152 (49.4)  1171 (51.4)  1139 ( 50.8)   971 ( 50.4)   923 ( 48.3)  6672 (50.2)

   technica l_vocational_univers i ty   357 (13.8)   472 (20.2)   504 (22.1)   558 ( 24.9)   528 ( 27.4)   580 ( 30.4)  2999 (22.6)

   NA    71 ( 2.7)    62 ( 2.7)     4 ( 0.2)     5 (  0.2)     3 (  0.2)     3 (  0.2)   148 ( 1.1)

Insured (%)       

   no  1441 (55.6)  1278 (54.8)  1315 (57.8)  1067 ( 47.5)   227 ( 11.8)   127 (  6.6)  5455 (41.1)

   yes  1106 (42.7)  1000 (42.9)   949 (41.7)  1177 ( 52.5)  1700 ( 88.2)  1783 ( 93.4)  7715 (58.1)

   NA    44 ( 1.7)    54 ( 2.3)    13 ( 0.6)     0 (  0.0)     0 (  0.0)     0 (  0.0)   111 ( 0.8)   
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Table 1 – Descriptive statistics for the waves 1997-2011 and for all waves combined cont. 

Wave 1997 2000 2004 2006 2009 2011 Overall

Working position (%)       

   informal  1084 (41.8)   860 (36.9)   803 (35.3)   844 ( 37.6)   885 ( 45.9)   883 ( 46.2)  5359 (40.4)

   formal  1116 (43.1)   959 (41.1)   688 (30.2)   646 ( 28.8)   579 ( 30.0)   568 ( 29.7)  4556 (34.3)

   NA   391 (15.1)   513 (22.0)   786 (34.5)   754 ( 33.6)   463 ( 24.0)   459 ( 24.0)  3366 (25.3)

Working hours (%)       

   <30   116 ( 4.5)   142 ( 6.1)   194 ( 8.5)   221 (  9.8)   214 ( 11.1)   246 ( 12.9)  1133 ( 8.5)

   30-40   896 (34.6)   758 (32.5)   593 (26.0)   605 ( 27.0)   657 ( 34.1)   540 ( 28.3)  4049 (30.5)

   41-50   238 ( 9.2)   197 ( 8.4)   295 (13.0)   268 ( 11.9)   297 ( 15.4)   346 ( 18.1)  1641 (12.4)

   >50   165 ( 6.4)   161 ( 6.9)   436 (19.1)   421 ( 18.8)   392 ( 20.3)   392 ( 20.5)  1967 (14.8)

   NA  1176 (45.4)  1074 (46.1)   759 (33.3)   729 ( 32.5)   367 ( 19.0)   386 ( 20.2)  4491 (33.8)

Income (%)       

   <5400   777 (30.0)   417 (17.9)   160 ( 7.0)   210 (  9.4)   157 (  8.1)   100 (  5.2)  1821 (13.7)

   5400-9600   487 (18.8)   509 (21.8)   279 (12.3)   232 ( 10.3)   164 (  8.5)   104 (  5.4)  1775 (13.4)

   9601-18000   140 ( 5.4)   313 (13.4)   416 (18.3)   437 ( 19.5)   392 ( 20.3)   324 ( 17.0)  2022 (15.2)

   >18000    18 ( 0.7)    59 ( 2.5)   180 ( 7.9)   314 ( 14.0)   596 ( 30.9)   758 ( 39.7)  1925 (14.5)

   NA  1169 (45.1)  1034 (44.3)  1242 (54.5)  1051 ( 46.8)   618 ( 32.1)   624 ( 32.7)  5738 (43.2)

Occurrence of chronic disease (%)       

   no  2317 (89.4)  1921 (82.4)  1843 (80.9)  1822 ( 81.2)  1383 ( 71.8)  1323 ( 69.3) 10609 (79.9)

   yes   269 (10.4)   404 (17.3)   434 (19.1)   415 ( 18.5)   544 ( 28.2)   587 ( 30.7)  2653 (20.0)

   NA     5 ( 0.2)     7 ( 0.3)     0 ( 0.0)     7 (  0.3)     0 (  0.0)     0 (  0.0)    19 ( 0.1)

Self-Rated Health (%)       

   good  1677 (64.7)  1264 (54.2)  1135 (49.8)  1113 ( 49.6)     0 (  0.0)     0 (  0.0)  5189 (39.1)

   bad   894 (34.5)   992 (42.5)  1136 (49.9)  1111 ( 49.5)     0 (  0.0)     0 (  0.0)  4133 (31.1)

   NA    20 ( 0.8)    76 ( 3.3)     6 ( 0.3)    20 (  0.9)  1927 (100.0)  1910 (100.0)  3959 (29.8)  
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The economic development is also reflected in the HDI, which is shown for China as a 

whole as well as for each province included in the study (Table 2). China has gone from 

an HDI of 0.57 in 1997 to 0.71 in 2011. Although a great variation in HDI among the 

provinces can be seen, even the Guizhou, the province with the lowest human 

development, has moved from low human development of 0.45 to medium human 

development of 0.62.  

Despite of the positive socio-economic development, health status seems to be 

decreasing in the population. The proportion of subjects with bad self-rated health rose 

from 34.5% in 1997 to 49.5% in 2006. The increase in morbidity is even more marked for 

occurrence of chronic diseases. In 1997 10.4% of the population had been diagnosed with 

one or more chronic diseases, such as hypertension, diabetes, myocardial infarct, 

stroke/apoplexy, history of bone fracture, cancer or asthma, while in 2011 that number 

had more than doubled to 30.7%.  

 

Table 2 - HDI in China and included provinces 

1997 2000 2004 2006 2009 2011

China 0,57 0,60 0,64 0,66 0,69 0,71 Low human development

Guangxi 0,52 0,56 0,60 0,63 0,66 0,69

Guizhou 0,45 0,49 0,53 0,54 0,59 0,62

Hei longjiang 0,58 0,61 0,64 0,67 0,70 0,71

Henan 0,54 0,58 0,62 0,64 0,68 0,69

Hubei 0,52 0,56 0,62 0,65 0,69 0,71 High human development

Hunan 0,53 0,57 0,61 0,64 0,68 0,70

Jiangsu 0,58 0,62 0,66 0,70 0,73 0,75 HDI higher than national HDI

Liaoning 0,59 0,64 0,67 0,70 0,73 0,75 HDI lower than national HDI

Shandong 0,58 0,62 0,65 0,68 0,71 0,72

Medium human development

 

 

The distribution of the different type of chronic diseases included in the variable 

occurrence of chronic diseases, stratified by wave and in total can be seen in Table 3. 

When breaking down the variable “occurrence of chronic diseases” it can be seen that 

hypertension is the most prevalent chronic disease (48.1%), followed by bone fracture 

(30%) and diabetes (12.9%). While no upward or downward trend for neither 

hypertension nor diabetes can be observed, the proportion of subjects with a history of 



62 

bone fracture shows a clear downward trend, with 36.8% of subjects with one or more 

chronic diseases had a history of bone fracture in 1997, while in 2011 23.9% of subjects 

with one or more chronic diseases had a history of bone fracture. 

Asthma and cancer are the least commonly occurring chronic diseases in total, with 1.7% 

and 1% respectively. However, asthma only occurred in the waves of 2009 and 2011 and 

cancer only in the 2011 wave and both show a high increase in prevalence. In the 2009 

and 2011 wave asthma had a higher occurrence with 4.2% and 3.6% respectively than 

both apoplexy/stroke (3.2% to 3.3%) and myocardial infarction (3.3% to 2.5%). Cancer as 

well had a higher occurrence in the 2011 wave with 4.4% than asthma (3.6%), 

apoplexy/stroke (3.3%) and myocardial infarction (2.5%). 

 

Table 3 - Type and distribution of chronic diseases 

Wave 1997 2000 2004 2006 2009 2011

Type of chronic disease

Hypertens ion (%) 134 (45.3) 199 (41.7) 248 (49.8) 261 (53.3) 321 (48.7) 346 (48.1)

Diabetes  (%) 40 (13.5) 53 (11.1) 49 (9.8) 65 (13.3) 97 (14.7) 102 (14.2)

Myocardia l  infarction (%) 4 (1.4) 14 (2.9) 8 (1.6) 8 (1.6) 22 (3.3) 18 (2.5)

Apoplexy / s troke (%) 9 (3.0) 22 (4.6) 27 (5.4) 20 (4.1) 21 (3.2) 24 (3.3)

Bone fracture (%) 109 (36.8) 189 (39.6) 166 (33.3) 136 (27.8) 170 (25.8) 172 (23.9)

Asthma (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 28 (4.2) 26 (3.6)

Cancer (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 32 (4.4)

 

 

7.2 Cross-sectional analysis 

 

Cross sectional analysis was conducted to examine the associations between the 

independent variables (that is, province, age, gender, marriage status, hukou status, level 

of education, insurance status, working position, working hours, income) and SRH. The 

same analysis was done to examine the association between those independent variables 

and the occurrence of chronic disease. The results of the cross-sectional analysis can be 
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seen in Tables 1-10 in Appendix 7. The model for SRH had a better fit as the outcome 

variable for occurrence of chronic disease had more missing values. 

There were great differences between provinces for both of the above outcome variables 

and province was a significant determinant in all models, except for occurrence of chronic 

diseases in 1997 and 2004. Provinces with higher HDI than the Chinese average, such as 

Shandong, Liaoning and Jiangsu were positively associated with SRH, while provinces with 

lower HDI than the Chinese average, such as Hunan, were negatively associated with SRH. 

The same was not true for the occurrence of chronic diseases. While provinces with HDI 

below the Chinese average, such as Henan, Hunan and Hubei, were generally negatively 

associated with occurrence of chronic diseases, some of the heavily industrialized 

provinces with higher HDI than the Chinese average, such as Jiangsu, were also negatively 

associated with occurrence of chronic diseases. 

Increasing age was statistically significantly associated both for worse SRH as well as for 

higher prevalence of chronic diseases with an odds ratio of at least 1.29 (95% CI: 1.06, 

1.57) in all waves included in the analysis. 

Female gender was significantly associated with worse SRH for all the waves included in 

the analysis except in 1997 with an odds ratio of at least 1.29 (95% CI: 0.97, 1.72). For 

occurrence of chronic diseases gender was only a significant variable for the waves of 

2006, 2009 and 2011, with female gender significantly associated with a lower occurrence 

of chronic diseases with an odds ratio from 0.57 (95% CI: 0.38, 0.84) to 0.69 (95% CI: 0.46, 

1.02). 

Marriage was neither statistically significant for self-rated health, nor for occurrence of 

chronic disease, except in the 2000 wave. For this wave, those who were married had less 

prevalence of chronic diseases compared to unmarried participants, with an odds ratio 

of 0.40 (95% CI: 0.22, 0.72). 

In the wave of 2006, hukou was significantly associated with better SRH with an odds 

ratio of 0.035 (95% CI: 0.43, 0.97) and additionally significantly associated with lower 

prevalence of chronic diseases in the waves of 1997, 2006 and 2009 with an odds ratio 

from 0.27 (95% CI: 0.11, 0.57) to 0.48 (95% CI: 0.20, 1.03). 
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Education was not significantly associated with SRH but with chronic diseases in the 

waves of 2006 and 2011 with a p-value of 0.059 and 0.015, respectively. However, no 

dose response was observed. In the wave of 2006, middle school education was positively 

associated with chronic disease compared to primary school or no education, while 

technical, vocational or university education was negatively associated with occurrence 

of chronic diseases compared to primary school or no education. Furthermore, for 2011 

these associations were reversed. 

Insurance status had no significant impact on SRH but on the prevalence of chronic 

diseases for the waves of 2000, 2004 and 2006. In the wave of 2000, insurance status was 

positively associated with occurrence of chronic diseases with an odds ratio of 0.58 (95% 

CI: 0.37, 0.91), while the association was negative for the waves of 2004 and 2006 with 

odds ratios of 1.94 (95% CI: 1.12, 3.46) and 1.75 (95% CI: 0.99, 3.19), respectively. 

For the wave of 2006, working position was positively associated with SRH with an odds 

ratio of 0.72 (95% CI: 0.51, 1.02), however no significant association was found between 

working position and occurrence of chronic diseases. 

Working hours did have significant associations with both SRH and occurrence of chronic 

disease. In the waves of 1997 and 2006, participant who worked longer working hours 

had better SRH compared with those with less working hours, with odds ratios from 0.45 

(95% CI: 0.28, 0.75) to 0.72 (95% CI: 0.41, 1.28), however, no dose response could be 

observed. Additionally, for the wave of 2006 participants with longer working hours had 

lower prevalence of chronic disease with an odds ratio of 0.41 (95% CI: 0.20, 0.88) for 31 

to 40 hours per week, 0.41 (95% CI: 0.17, 0.96) for 41 to 50 hours per week and 0.87 (95% 

CI: 0.41, 1.87) for over 50 hours per week. However, the association was not linear across 

the working hour categories, either.  

Income was not found to be significant for SRH in any of the waves included in this 

analysis. Income was only significant for the prevalence of chronic diseases in the wave 

of 2000. Participants in wave of 2000 with higher income had higher prevalence of chronic 

diseases than those with a lower income and a slight dose response could be observed, 

with an odds ratio of 1.01 (95% CI: 0.69, 1.65) for an annual income of 5401 to 9600 RMB 

and an odds ratio of 1.33 (95% CI: 0.76, 2.31) for an annual income over 9600 RMB. 
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Participants in provinces with lower HDI reported worse SRH and higher prevalence of 

chronic diseases compared to provinces with a higher HDI. Further, older participants 

reported worse SHR and higher prevalence of chronic diseases compared to younger 

ones, and the difference was statistically significant. In this analysis participants with 

female gender were found to report worse SRH, but lower prevalence of chronic diseases. 

No evidence for a statistical association between marriage status and SRH was found in 

this analysis while there was weak evidence for lower prevalence of chronic diseases 

among participants who were married. 

Participants with a rural hukou reported better SRH compared to their urban 

counterparts and a statistically significantly lower prevalence of chronic diseases in this 

analysis.  

The results from this analysis indicate no statistically significant association between 

education and SRH or the occurrence of chronic diseases. Further, the analysis reveals 

irregular tendency of significant association with insurance status and occurrence of 

chronic diseases, depending on wave. 

There is some evidence for a significant association between a formal working position 

and better SRH, but no association between working position and occurrence of chronic 

diseases was found. Further, the analysis indicates potential positive association between 

longer working hours and both SRH and occurrence of chronic diseases. Finally, there 

does not seem to be strong evidence for an association between income and either SRH 

and occurrence of chronic diseases in this analysis. 
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7.3 Longitudinal analysis 

 

The results of the longitudinal analysis for the models for SRH for the waves of 1997 to 

2006 and the prevalence of chronic diseases for the waves 1997 to 2011, presented as 

odds ratios with 95% confidence intervals, as described in Chapter 6, can be seen in Tables 

4 and 5 respectively. 

In the model used for longitudinal analysis of SRH and the independent variables (Table 

4), higher age was strongly associated with worse SRH with an odds ratio of 1.76 (95% CI: 

1.57, 1.98) and a p-value below 0.001. Participants of female gender were also 

significantly more likely to report worse SHR than those of male gender with an odds ratio 

of 1.47 (95% CI: 1.24, 1.74) and a p-value below 0.001. No significant association was 

found for marriage status in this model. 

Insurance coverage was significantly associated with worse SRH, compared to 

participants without insurance coverage with an odds ratio of 1.21 (95% CI: 1.01, 1.46) 

with a p-value of 0.04 (Table 4). In this model neither hukou status nor education level 

were found to have a significant association with SRH. 

Formal working position was found to be slightly positively associated with SRH with an 

odds ratio of 0.85 (95% CI: 0.70, 1.03) and a significance of just below 0.1 (Table 4). Longer 

working hours were significantly associated with better SRH with a p-value below 0.001. 

However, no dose response observed. As the odds ratio for weekly working hours 

between 31 to 40 was 0.52 (95% CI: 0.40, 0.69), 0.77 (95% CI: 0.57, 1.05) for working 

hours from 41 to 50 per week and 0.68 (95% CI: 0.50, 0.94) for working hours over 50 

hours per week. In this model no association between annual income and SRH was found. 
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Table 4 - Odds ratios and p-values for self – rated health for the waves 1997-2006 

Odds Ratio conf.low conf.high P-value

(Intercept) 0,600 0,355 1,014 0.056 .

Age 1,763 1,570 1,980 <0.001 ***

Gender <0.001 ***

  male 1

  female 1,470 1,240 1,742

Married 0,765

   single 1

   married 0,963 0,752 1,233

Hukou 0,421

 urban 1

 rural 0,905 0,709 1,155

Education level

   none or primary 1 0,978

   middle school 1,055 0,804 1,385

   technical/vocational/university 1,051 0,767 1,441

Insured 0.044 *

  no 1

  yes 1,209 1,005 1,455

Working position 0.096 .

   informal 1

   formal 0,848 0,699 1,030

Working hours <0.001 ***

   <30 1

   30-40 0,521 0,395 0,686

   41-50 0,771 0,565 1,054

   >50 0,684 0,498 0,939

Income 0,53

   <5400 1

   5400-9600 0,920 0,759 1,114

   9601-18000 1,045 0,841 1,299

   >18000 0,927 0,662 1,299
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Table 5 - Odds ratios and p-values for occurrence of chronic diseases for the waves 1997 - 2011 

Odds Ratio conf.low conf.high P-value

(Intercept) 0,001 0,000 0,002 <0.001 ***

Age 4,900 3,441 6,978 <0.001 ***

Gender 0,572

  male 1

  female 0,839 0,456 1,543

Married 0.045 *

   single 1

   married 0,461 0,216 0,984

Hukou 0.033 *

 urban 1

 rural 0,489 0,254 0,943

Education level 0,252

   none or primary 1

   middle school 1,055 0,501 2,221

   technical/vocational/university 0,674 0,288 1,580

Insured 0,602

  no 1

  yes 1,129 0,715 1,783

Working position 0,322

   informal 1

   formal 1,239 0,810 1,894

Working hours 0.008 **

   <30 1

   30-40 0,477 0,272 0,836

   41-50 0,969 0,520 1,807

   >50 0,646 0,338 1,233

Income 0.013 *

   <5400 1

   5400-9600 1,074 0,619 1,861

   9601-18000 1,149 0,665 1,985

   >18000 2,142 1,182 3,883  

The model used for longitudinal analysis between occurrence of chronic diseases and the 

independent variables found increased age to be strongly negatively associated with 

occurrence of chronic diseases, with an odds ratio of 4.90 (95% CI: 3.44, 6.98) and a p-

value below 0.001 (Table 5). No significant association between gender and occurrence 

of chronic diseases was found in this model. Being married was found to be significantly 
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associated with lower prevalence of chronic diseases than not being married, with an 

odds ratio of 0.46 (95% CI: 0.22, 0.98) for being married and a p-value of 0.045. 

Rural hukou status is significantly associated with a lower prevalence of chronic diseases 

in this model with an odds ratio for a rural hukou of 0.49 (95 % CI: 0.25, 0.94) and a p-

value of 0.033 (Table 5). However, education and insurance status were not found to be 

significant. 

Working position was not found to be significant in this model (Table 5). Longer working 

hours were significantly associated with lower prevalence of chronic diseases with a p-

value of 0.008, however similar as for SRH, no dose response could be observed, with an 

odds ratio of 0.48 (95% CI: 0.27, 0.84) for weekly working hours between 31 to 40, 0.97 

(95% CI: 0.52, 1.80) for working hours from 41 to 50 per week and 0.65 (95% CI: 0.34, 

1.23) for working hours over 50 hours per week (Table 5). 

Income was significant with a p-value of 0.013 (Table 5). Higher income was associated 

with a higher prevalence of chronic diseases and a dose response could be observed with 

an odds ratio of 1.07 (95% CI: 0.62, 1.86) for an annual income from 5.400 to 9.600 RMB, 

1.15 (95% CI: 0.67, 1.99) for 9.601-18.000 RMB per year and 2.14 (95% CI: 1.18, 3.88) for 

an annual income over 18.000. 

 

7.4 Trends in both longitudinal and cross-sectional analysis 

 

This study found significant differences for both health outcomes by province in the cross-

sectional analysis (Appendix 1, Table 1-10). Provinces with lower human development 

had worse health outcomes than provinces with higher human development. Increased 

age was shown to correlate with worse health outcomes in all analyses performed. 

Participants of female gender reported worse SRH than participants with male gender in 

the longitudinal (Table 4) and most waves of the cross-sectional analysis (Appendix 7, 

Table 2-4). Being married was associated with a lower prevalence of chronic diseases than 

not being married in the longitudinal analysis (Table 5) and in the 2000 wave of the cross-

sectional analysis (Appendix 7, Table 6). No significant relationship between education 
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and health outcomes was found in this research. Prevalence of chronic diseases was 

lower for rural hukou holder than for their urban counterparts in the longitudinal analysis 

(Table 5) and in half of the waves of the cross-sectional analysis (Appendix 7, Table 5, 8 

and 9).  Insurance coverage was associated with worse SRH in the analysis of the wave of 

2000 (Appendix 7, Table 2) and in the longitudinal analysis (Table 5). In contrast, in the 

cross-sectional analysis of the waves of 2004 and 2006 however, having health insurance 

was associated with better SRH (Appendix 7, Tables 3 and 4). Formal employment on the 

other hand was associated with better SRH than informal employment in the cross-

sectional analysis of the 2006 wave (Appendix 7, Table 4) and in the longitudinal analysis 

(Table 4). Longer working hours found to be positively associated with both SRH and 

occurrence of chronic diseases in several waves of the cross-sectional analysis (Appendix 

7, Tables 1, 3, 4, 7 and 8) and in the longitudinal analysis (Tables 4 and 5), however, no 

dose response could be seen. No association between income and SRH was found in this 

analysis. Being in a higher income group was associated with a higher prevalence of 

chronic diseases for the wave of 2000 (Appendix 7, Table 6) and in the longitudinal 

analysis (Table 5). 

8 Discussion 

 

In this chapter the results from the cross-sectional and longitudinal analysis will be 

discussed. First, the study and the main results will be summarized. Then the results will 

be discussed in relation to previous studies as well as the wider theoretical framework of 

social determinants of health. Finally, the strength and weaknesses of this study will be 

discussed, and conclusions drawn for future research. 

A significant amount of health and health inequity can be attributed to social 

determinants of health (CHNS, 2008). Social determinants of health can conveniently be 

divided into upstream factors of structural inequalities and conditions of daily life, 

midstream factors such as availability of healthcare and health behaviours and the 

downstream factors of morbidity and mortality (Turrell, Oldenburg, McGuffog & Dent, 

1999). UHC is seen as one of the key components of addressing social determinants of 
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health (WHO, 2010). The aim of this study was to gain a deeper understanding of the 

effects of social determinants on health in the context of workers in China. China has 

undergone extensive reforms in the social and healthcare sector, which present an 

opportunity to study the long-term effects of some selected social determinants of health 

and reforms on health outcomes (Meng et al., 2012). Furthermore, lessons learned from 

the Chinese experience of implementing UHC and other social reforms that can 

contribute to a deeper understanding of the interplay between social determinants and 

health and used for recommendations for future reforms (Shao et al., 2016). The study is 

a longitudinal open cohort study. It used six waves of the CHNS survey from 1997 to 2011 

for the analysis. The CHNS survey is an ongoing open cohort and was designed with the 

goal to examine the effect of socio-economic changes in Chinese society on health and 

nutrition (Fang & Liang, 2017). SRH and occurrence of chronic diseases were used as 

measures of health in this analysis. The selected social determinants used as independent 

variables were education, hukou status, insurance coverage, formal working contract, 

working hours and income. Age, gender and marriage status were identified as 

confounding variables. Multiple logistic regression for cross-sectional analysis and mixed-

effect logistic regression for longitudinal analysis were performed. 

Most important determinants for worse health outcomes found in the analysis were 

residency in provinces with lower human development, increased age of participants, 

female gender, health insurance coverage and higher income. Social determinants most 

associated with better health outcomes in this analysis were being married, rural hukou 

status, formal employment status and longer working hours.   

 

Upstream social determinants of health, such as the economic situation, available 

housing or environmental factors have greater impact on health than midstream factors, 

such as available health care and some behavioural factors (Marmot, 2005). Despite 

China’s improvement in human development, regional differences are still pronounced. 

In fact, though all regions have experienced positive human development, differences of 

the HDI between provinces and the national average has not changed (Table 2). There is 

clear evidence in this research that living in regions with a higher HDI leads to better 

health outcomes. Significant differences were found in health outcomes according to 
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province in the cross-sectional analysis. This corresponds with previous research, which 

found significant differences in health outcomes between provinces with a higher and 

provinces with a lower development (Tang et al., 2008). Additionally, to human 

development, pollution seems to be connected to this association between province and 

SRH and the prevalence of chronic diseases. A rise in the prevalence of chronic diseases 

in heavily industrialized urban areas due to pollution has been reported in recent years 

(Miao & Wu, 2016). This research also found an increased prevalence of chronic diseases, 

especially of diseases of the respiratory system, such as asthma. The differences in socio-

economic development between regions as well as pollution thus remains a major factor 

for health inequities, despite increased efforts to improve the health care system in 

disadvantaged regions (Liu & Griffiths, 2011). Due to the continuing socio-economic 

differences between provinces it remains vital to control for location. Furthermore, 

pollution as a rising determinant of health should be taken into account in future studies 

in urban settings. 

Increasing age has been found to be strongly associated with both worse SHR and higher 

prevalence of chronic diseases in both the cross-sectional and longitudinal analysis in this 

study. This corresponds with findings from previous research as well (Li et al., 2017; Zhang 

et al., 2015; Lin et al., 2016; Shao, Meng, Cui, Wang, & Li, 2016; Chen, 2011). Increased 

age has also been associated with a higher prevalence of NCDs and chronic diseases, such 

as hypertension, cardiovascular diseases and neurological disorders (Zhang, Liu, Zhang, & 

Wu, 2015; Shao, Meng, Cui, Wang, & Li, 2016).  

Existing inequalities between social groups in a society are thought to be a root cause for 

health inequities (CSDH, 2008). Disadvantaged groups, such as women, can experience 

worse health outcomes due to upstream factors, such as a lower socioeconomic position 

or midstream factors such as health needs being underserved in the health care sector 

(Turrell, Oldenburg, McGuffog & Dent, 1999). China has been putting considerable efforts 

into increasing health services available for women, including services for reproductive 

health (Liang & Langenbrunner, 2013). As a result, maternal mortality has been 

decreasing, though some regional differences remain and while worse health outcomes 

for females compared to males have been found in some studies (Lin et al., 2016; Shao 

et al., 2016; Chen, 2011), while others do not confirm that association (Li et al., 2017; 
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Zhang, Liu, Zhang, & Wu, 2015; Shao, Meng, Cui, Wang, & Li, 2016). In this study, female 

gender was associated with worse SHR in both the cross-sectional and longitudinal 

analysis of this study, while no significant association was found for gender and 

occurrence of chronic diseases. However, despite contradictory results in different 

studies, it can be concluded that gender, as an upstream factor for health, still has some 

effect on health outcomes in the study population in China.  

Marriage is thought to be a source of social and financial support and thus facilitate better 

health outcome (Shao et al., 2016; Mou et al., 2010). Some previous studies had found 

that married participants enjoyed a better health status than unmarried ones (Zhang et 

al., 2015; Shao et al., 2016; Mou et al., 2010), while others found but no significant 

difference (Li et al., 2017; Chen, 2011; Lin et al., 2016). This study gives similar results, 

that is being married was associated with less prevalence of chronic diseases in both the 

cross-sectional and longitudinal analysis, but no association was found for SRH in either 

analysis. 

Previous research has shown higher education level to be positively associated with 

health outcomes and to influence health behaviour and decision making (Mou et al., 

2010; Lin et al., 2016; Zhu et al., 2011). Interestingly, analysis of data in this study did not 

find any association between education and health outcomes, neither for SRH nor the 

prevalence of chronic diseases. 

Regional differences in human development as well as urban/rural differences have 

provided an incentive for young and healthy migrant workers to move to economically 

better developed areas, often working in dangerous jobs under strenuous working 

conditions (Zhang & Treiman, 2013). Though reports about the terrible working 

conditions of workers in the Chines manufacturing sector and increased media attention, 

with associated physical and psychological strain, long term studies on the effect on 

health outcomes have been hindered by the transient nature of this population (Lam & 

Johnston, 2014). This study, in line with other studies, gives evidence to the so-called 

“salmon bias”. Migrants who experience health problems tend to move back to their 

place of origin due to lack of financial or social support in the cities, lower health care 

costs in rural areas, or lack of portability of insurance benefits, a phenomena which has 

been named “salmon bias” after the migration pattern of salmons (Mou, Griffiths, Fong 
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& Dawes, 2015).Though the “Social Insurance Law” from 2010 stipulates that social 

insurance, including health insurance, should become fully portable (Gallagher, Giles, 

Park & Wang, 2013) it had not taken effect at the time of data collection for this study. 

As this study is set exclusively in an urban setting, migrants who had returned home due 

to sickness were not recorded, which might explain the lower prevalence of chronic 

diseases among rural migrants found in this research. Thus, the previously described 

“healthy migrant effect” and “salmon bias” can also be found in this study. For example, 

in the cross-sectional analysis, some evidence for a positive association between hukou 

and SRH was found and strong evidence was found a lower prevalence of chronic diseases 

among rural hukou in both the cross-sectional and longitudinal analysis. This is a similar 

finding to other studies exclusively in an urban setting (Chen, 2011; Lu & Qin, 2014; Zhang 

et al., 2015). This study gives evidence as to a selection bias, that is that migrants who 

returned home when experiencing adverse health outcomes were not included in the 

results. Furthermore, due to the self-selected process of migration, it can be assumed 

that the migrant population started out with a health advantage to their urban 

counterparts (Hesketh, Ye, Li, & Wang, 2008). As the CHNS is an ongoing open cohort 

survey it is difficult to draw conclusions on the effect of hukou status on health with the 

data used in this study. Future studies examining hukou as a social determinant of health 

might need to use a closed cohort and take care to include returned migrants into the 

analysis. 

UHC is thought to be a key aspect of tackling upstream social determinants of health 

(Farrer, Marinetti, Cavaco, & Costongs, 2015). In order to make healthcare affordable to 

all there is an emphasis on compulsory health insurance in the theoretical framework, 

whether it is financed by taxes or universal health insurance (WHO, 2010; CSDH, 2008). 

Non-compulsive insurance schemes are thought to be at risk for unequal risk pooling and 

adverse selection, as healthier individuals might choose not to participate and shift the 

burden of financing the healthcare system disadvantaged groups with higher morbidity 

as result (WHO, 2010). In the years from 1997 to 2011 available insurance coverage in 

China changed drastically as the insurance system was undergoing reforms, pilot schemes 

were being introduced and frequent changes being made in availability and benefits of 

coverage (Liang & Langenbrunner, 2013). None of the new insurance schemes had been 
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fully implemented during the time span of this study. The NCMI was implemented 

nationwide in 2003, the UEBMI was introduced in 1998, but did not become mandatory 

until the “Labour Contract Law” came into effect in 2009 (Tang et al., 2008; Giles, Wang 

& Park, 2013). The URBMI was introduced in 2007 as a pilot project and was launched 

nationwide in 2009 as a voluntary insurance scheme (Liu & Griffiths, 2010). Therefore, for 

most of the timespan of this research, health insurance coverage differed from region to 

region and was mainly voluntary, often with high individual contributions (Giles, Wang & 

Park, 2013). It is therefore not surprising that there is evidence for adverse selection in 

this population as participation in insurance schemes with limited benefits and time span 

as well as a relatively high individual contributions might be more attractive to individuals 

suffering from ill health (Qin, Pan & Liu, 2014).  

In the cross-sectional analysis, both a positive and negative association between 

prevalence of chronic diseases and having health insurance was found, while in the 

longitudinal analysis found a negative association between health insurance coverage 

and SRH. Previous studies have also not found any clear evidence for an association 

between health insurance coverage and insurance status (Qin, Pan & Liu, 2014). 

Insurance coverage being linked to worse health outcomes, which is an indication for 

adverse selection, as found in this study, has also been seen in previous studies (Lu, Zeng, 

& Zeng, 2017; Qin, Pan & Liu, 2014). The health insurance reforms are nearly complete at 

the time of writing this thesis and universal coverage is close to be achieved (Sun, 

Gregersen & Yuan, 2017). Thus, further research is needed to fully evaluate the effect of 

the reforms, especially concerning the effects of voluntary insurance schemes, such as 

the URBMI compared to mandatory insurance schemes, such as the UEBMI and the 

dangers of adverse selection in the former. 

Work as an upstream factor for health can provide financial security, social status as well 

as access to social protection (CSDH, 2008). However, informal employment and working 

conditions often have negative impact on health. Informal employment is thought to be 

a risk factor for lack of workplace safety, wages below a living wage and long working 

hours (Cai & Wang, 2007). Further, occupational risk factors are often interconnected. 

Long working hours, for example, are not only a risk factor for cardiovascular disease, but 

also increase the risk of occupational accidents. They do not only pose a risk for the 
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workers themselves, but also to the overall safety of the workplace (Haby, Chapman, 

Clark & Galvão, 2016). Informal employment in China is common, despite existing 

regulation, such as the “Labour Law” and the “Labour Contract Law” in 2008, which 

mandates formal employment for employees of more than three month and regulates 

working conditions (UNDP, 2016). Consequently, workers have experienced low wages, 

wage arrears, insufficient welfare and poor work environments since the economic 

reforms (Cai & Wang, 2007). As can be seen in this study, about half the participants were 

informally employed and third of them were working more than 40 hours per week. 

Similar to the findings of Mou et al (2010), there is evidence for a positive association 

between formal working condition and SRH in both the cross-sectional and longitudinal 

analysis. In this study, despite longer working hours being associated with better SRH as 

well as lower prevelance of chronic diseases in both the cross-sectional and longitudinal 

analysis, no dose response can be seen in any instance. Previous research has also not 

given conclusive evidence that longer work hours than the legal maximum of 40 hours 

per week are associated with long term worse health outcomes (Li et al., 2017; Lin et al., 

2016). However, it has been suggested that there might be a reverse association, 

individuals with worse health outcomes might choose to work shorter hours, while 

healthier individuals might choose to work overtime (Nie, Otterbach & Souza-Poza, 2015). 

Income as a social determinant of health is not thought to have a linear relationship, but 

rather impacts on health outcomes until it reaches a certain cut-off point (Mou, Griffiths, 

Fong, & Dawes, 2013). Furthermore, income inequality and perceived lower social status 

than one’s peers might be related to worse health outcomes (Lin et al., 2016). Though 

previous research has indicated a positive association between income and health 

outcomes in China (Li et al., 2017; Shao et al., 2016), this could not be found in this study. 

Here, only an association between higher income and a higher prevalence of chronic 

diseases could be found. However, it has been suggested that objective health measures, 

such as previous diagnosis of chronic diseases as outcome variables, might lead to an 

underreporting bias among the more disadvantaged participants with limited access to 

healthcare services. (Li et al., 2017). These participants might simply lack a formal 

diagnosis of a chronic disease, especially of a condition such as hypertension, the most 

frequent chronic disease in this dataset. Furthermore, the higher prevalence of chronic 
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diseases in higher income groups might be because of higher survival rates for individuals 

with chronic diseases who can afford better treatment (Lu, Zeng & Zeng, 2017). This study 

confirms the weakness of objective health measures, such as previous diagnosis of a 

chronic disease in a study population including disadvantaged groups and this weakness 

should be taken into account in future studies using similar measures. 

This study addresses a serious lack of longitudinal research on social determinants of 

health, both in general and in China particularly. The study design of a longitudinal open 

cohort study lends itself well to draw conclusions on the long-term effects of social 

determinants on health outcomes. Two different outcome variables were used, a 

subjective measure of health (SRH) and an objective measure of health (occurrence of 

chronic diseases). SRH has been shown to heavily depend on the social and cultural 

context of health and reporting might differ between people from different socio-

economic background compared to objective health measures (Miao & Wu, 2016).  

On the other hand, disadvantaged groups with limited access to healthcare services might 

lack a formal diagnosis and an underreporting bias might occur (Li et al., 2017). An 

underreporting bias was in fact found in this study when analysing the effect of income 

on occurrence of chronic diseases. Using both a subjective and objective measure 

therefore gives a more comprehensive picture on health and the effect of social 

determinant of health on both measures could be compared with each other. 

Furthermore, both cross-sectional and longitudinal analysis was performed, which gave 

the author the opportunity to contrast and compare the results of cross-sectional analysis 

and longitudinal analysis of the same dataset.  

However, by using an open cohort in a study in a study including migrant workers a 

“salmon bias” occurred. Therefore, no conclusive conclusions for the effect of hukou 

status on health outcomes could be drawn in this study. Pollution is increasingly 

becoming a major cause for ill health in China, however, it was neglected to be included 

in this study. 

There are several conclusions that can be drawn for future studies. The design of an open 

cohort study might be inappropriate for a study including migrant workers and a closed 

cohort study which follows up on returned migrants might lead to more conclusive 

conclusions on the effect of migration on health outcomes. This research showed that in 
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a study population, which includes disadvantaged groups objective health measures as 

outcome variables can lead to underreporting bias. Therefore, future research with a 

similar study population must be aware of this potential bias. In China specifically, 

regional differences are still pronounced, and care must be taken to control for location. 

Furthermore, pollution is serious issue in modern China and is increasingly becoming a 

factor for negative health outcomes. Therefore, it should be included in future studies. 

9 Conclusion 

 

The aim of this study was to gain a deeper understanding of the effects of social 

determinants on health in the context of workers in China. The design of a longitudinal 

open cohort study was used for this purpose. Residency in provinces with lower human 

development, increased age of participants, female gender, health insurance coverage 

and higher income were identified as indicators for worse health outcomes. Social 

determinants most associated with better health outcomes in this analysis were being 

married, rural hukou status, formal employment status and longer working hours.  

Several conclusions concerning policy implementation and future research can be drawn 

from this study. 

China has implemented extensive social and healthcare reforms with the goal of 

implementing UHC and greater protection of workers. Evidence for the occurrence of 

adverse selection during the implementation of UHC could be seen in this study. This 

emphasises the importance of mandatory insurance for the implementation of UHC. Now 

that the move to UHC is nearly completed in China, further research is needed to examine 

the presents of adverse selection in the insurance market. Furthermore, if pilot schemes 

of UHC implementation are based on voluntary participation the danger of adverse 

selection should be considered during cost analysis. Although there is no conclusive 

evidence for the effect of formal employment and working conditions in this study, the 

data shows that informal employment and long working hours are still common in China, 

despite existing regulations.  Stricter controls are necessary to ensure workers’ rights are 

protected. 
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Evidence of a “salmon bias” was found in the analysis of hukou as a social determinant of 

health. The design of an open cohort study, as was used in this study, might be 

inappropriate for a study including migrant workers and a closed cohort study which 

follows up on returned migrants might lead to more conclusive results on the effect of 

migration on health outcomes. This research also showed that when including vulnerable 

groups in a study population, objective health measures as outcome variables can lead to 

underreporting bias. Future research with a similar study population must be aware of 

this potential bias. Regional differences are still pronounced in China, despite an overall 

positive human development and care must be taken to control for location for this 

reason. Furthermore, pollution is serious issue in modern China and is increasingly 

becoming a factor for negative health outcomes in urban areas. Therefore, it should be 

included in future studies 
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Appendix 1 

#SCRIPT READ AND MERGE DATA 

 

#downloaded and unziped data from 

https://www.cpc.unc.edu/projects/china 

 

#Installing and loading packages to read sas7bdat files 

install.packages("sas7bdat") 

library(sas7bdat) 

 

#master file 1 

CHNS<-read.sas7bdat("./Master_ID_201804/surveys_pub_12.sas7bdat") 

 

#changing the individual id variable, household id variable, community 

id variable and wave variable to factors 

CHNS$Idind<-factor(CHNS$Idind) 

CHNS$hhid<-factor(CHNS$hhid) 

CHNS$commid<-factor(CHNS$commid) 

CHNS$wave<-factor(CHNS$wave) 

 

#create datset with needed variables only 

CHNSmerge<-

CHNS[,c("Idind","hhid","commid","wave","t1","t2","t3","t4","urban","age

")] 

 

#master file 2 this file only has one observation by subject and 

therefore does not have wave info 

CHNS<-read.sas7bdat("./Master_ID_201804/mast_pub_12.sas7bdat") 

CHNS$Idind<-factor(CHNS$Idind) 

 

CHNS1<-CHNS[,c("Idind","DOD_REP","GENDER")] 
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#merge datasets 

CHNSmerge1<-

merge(CHNSmerge,CHNS1,by.x=c("Idind"),by.y=c("Idind"),all=TRUE) 

 

CHNSmerge<-CHNSmerge1 

 

#master file 3 

CHNS<-read.sas7bdat("./Master_ID_201804/rst_12.sas7bdat") 

CHNS$IDind<-factor(CHNS$IDind) 

CHNS$hhid<-factor(CHNS$hhid) 

CHNS$COMMID<-factor(CHNS$COMMID) 

CHNS$WAVE<-factor(CHNS$WAVE) 

 

CHNS1<-CHNS[,c("IDind","hhid","COMMID","WAVE","A8","A8B1")] 

 

CHNSmerge1<-

merge(CHNSmerge,CHNS1,by.x=c("Idind","hhid","commid","wave"),by.y=c("ID

ind","hhid","COMMID","WAVE"),all=TRUE) 

 

CHNSmerge<-CHNSmerge1 

 

#constructed income data file 

CHNS<-

read.sas7bdat("./Master_Constructed_Income_201804/indinc_10.sas7bdat") 

CHNS$Idind<-factor(CHNS$IDind) 

CHNS$hhid<-factor(CHNS$hhid) 

CHNS$commid<-factor(CHNS$commid) 

CHNS$wave<-factor(CHNS$wave) 

 



89 

CHNS1<-

CHNS[,c("IDind","hhid","commid","wave","indwage","indwageimp","indinc",

"indincimp","CPI2015","index_new","indinc_cpi")] 

 

CHNSmerge1<-

merge(CHNSmerge,CHNS1,by.x=c("Idind","hhid","commid","wave"),by.y=c("ID

ind","hhid","commid","wave"),all=TRUE) 

 

CHNSmerge<-CHNSmerge1 

 

#education data file 

CHNS<-read.sas7bdat("./Master_Educ_201804/educ_12.sas7bdat") 

CHNS$IDind<-factor(CHNS$IDind) 

CHNS$hhid<-factor(CHNS$hhid) 

CHNS$COMMID<-factor(CHNS$COMMID) 

CHNS$WAVE<-factor(CHNS$WAVE) 

 

CHNS1<-CHNS[,c("IDind","hhid","COMMID","WAVE","A12")] 

 

CHNSmerge1<-

merge(CHNSmerge,CHNS1,by.x=c("Idind","hhid","commid","wave"),by.y=c("ID

ind","hhid","COMMID","WAVE"),all=TRUE) 

 

CHNSmerge<-CHNSmerge1 

 

#insurance information file 

CHNS<-read.sas7bdat("./Master_HealthCare_201804/ins_12.sas7bdat") 

CHNS$IDind<-factor(CHNS$IDind) 

CHNS$hhid<-factor(CHNS$hhid) 

CHNS$COMMID<-factor(CHNS$COMMID) 

CHNS$wave<-factor(CHNS$wave) 
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CHNS1<-CHNS[,c("IDind","hhid","COMMID","wave","M1", "M3A_1", "M3A_2", 

"M3A_3", "M3A_4", "M3A_5", "M3A_6", "M3A_7", "M3A_8", "M3A_9", 

"M3A_10", "M3A_11", "M3A_12", "M3A_13")] 

 

CHNSmerge1<-

merge(CHNSmerge,CHNS1,by.x=c("Idind","hhid","commid","wave"),by.y=c("ID

ind","hhid","COMMID","wave"),all=TRUE) 

 

CHNSmerge<-CHNSmerge1 

 

#job information file 

CHNS<-

read.sas7bdat("./Master_Income_Categories_201804/jobs_12.sas7bdat") 

CHNS$IDind<-factor(CHNS$IDind) 

CHNS$hhid<-factor(CHNS$hhid) 

CHNS$COMMID<-factor(CHNS$COMMID) 

CHNS$wave<-factor(CHNS$wave) 

 

CHNS1<-

CHNS[,c("IDind","hhid","COMMID","wave","B2","B4","B5","B6","B8")] 

 

CHNSmerge1<-

merge(CHNSmerge,CHNS1,by.x=c("Idind","hhid","commid","wave"),by.y=c("ID

ind","hhid","COMMID","wave"),all=TRUE) 

 

CHNSmerge<-CHNSmerge1 

 

#job information file 2 (work hours) 

CHNS<-

read.sas7bdat("./Master_Income_Categories_201804/wages_12.sas7bdat") 

CHNS$IDind<-factor(CHNS$IDind) 

CHNS$hhid<-factor(CHNS$hhid) 

CHNS$COMMID<-factor(CHNS$COMMID) 
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CHNS$WAVE<-factor(CHNS$WAVE) 

 

CHNS1<-CHNS[,c("IDind","hhid","COMMID","WAVE","C7")] 

 

CHNSmerge1<-

merge(CHNSmerge,CHNS1,by.x=c("Idind","hhid","commid","wave"),by.y=c("ID

ind","hhid","COMMID","WAVE"),all=TRUE) 

 

CHNSmerge<-CHNSmerge1 

 

save(CHNSmerge,file="CHNSmerge.RData") 

 

#health outcomes file 

CHNS<-read.sas7bdat("./Master_PE_PA_201804/pexam_00.sas7bdat") 

CHNS$IDind<-factor(CHNS$IDind) 

CHNS$hhid<-factor(CHNS$hhid) 

CHNS$COMMID<-factor(CHNS$COMMID) 

CHNS$WAVE<-factor(CHNS$WAVE) 

 

CHNS1<-

CHNS[,c("IDind","hhid","COMMID","WAVE","U22","U24A","U24J","U24L","U24N

","U24Q","U24T","U24W","U48A")] 

 

CHNSmerge1<-

merge(CHNSmerge,CHNS1,by.x=c("Idind","hhid","commid","wave"),by.y=c("ID

ind","hhid","COMMID","WAVE"),all=TRUE) 

 

CHNSmerge<-CHNSmerge1 
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Appendix 2 

#SUBJECTS 

library(data.table) 

 

# change province variable into factor and add province names as labels 

CHNSmerge$province<-factor(CHNSmerge$t1, labels=c("Beijing", 

"Liaoning", "Heilongjiang", "Shanghai","Jiangsu", "Shandong", "Henan", 

"Hubei", "Hunan", "Guangxi", "Guizhou","Chongqing")) 

 

#location info (urban rural, 1st city, 2nd city etc.) variables changed 

to factors 

CHNSmerge$t2<-factor(CHNSmerge$t2) 

CHNSmerge$t3<-factor(CHNSmerge$t3) 

CHNSmerge$t4<-factor(CHNSmerge$t4) 

CHNSmerge$t5<-factor(CHNSmerge$t5) 

CHNSmerge$urban<-factor(CHNSmerge$urban) 

 

# work status, changed to factor, recoded -9 (unknown) to NA 

CHNSmerge$working<-factor(CHNSmerge$B2, levels=c("0","1")) 

 

# occurrence of chronic diseases, changed to factor, recoded 9 to NA 

and added chronic diseases (hypertension, diabetes, myocardial infarct, 

stroke, apoplexy, cancer, history of bone fractures and asthma) 

together  

 

CHNSmerge$Chronic<-factor(CHNSmerge$U22, levels=c("0","1")) 

CHNSmerge$Chronic[CHNSmerge$U24A=="0"]="0" 

CHNSmerge$Chronic[CHNSmerge$U24J=="0"]="0" 

CHNSmerge$Chronic[CHNSmerge$U24L=="0"]="0" 

CHNSmerge$Chronic[CHNSmerge$U24N=="0"]="0" 

CHNSmerge$Chronic[CHNSmerge$U24Q=="0"]="0" 

CHNSmerge$Chronic[CHNSmerge$U24W=="0"]="0" 
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CHNSmerge$Chronic[CHNSmerge$U22=="1"]="1" 

CHNSmerge$Chronic[CHNSmerge$U24A=="1"]="1" 

CHNSmerge$Chronic[CHNSmerge$U24J=="1"]="1" 

CHNSmerge$Chronic[CHNSmerge$U24L=="1"]="1" 

CHNSmerge$Chronic[CHNSmerge$U24N=="1"]="1" 

CHNSmerge$Chronic[CHNSmerge$U24Q=="1"]="1" 

CHNSmerge$Chronic[CHNSmerge$U24W=="1"]="1" 

 

 

# self-assessed health status, changed to factor, recoded 9 to NA, 

collapsed into binary variable with levels 0="good health", 1="bad 

health") 

 

CHNSmerge$SRH<-factor(CHNSmerge$U48A, levels=c(1:4)) 

levels(CHNSmerge$SRH)<-c("0","0","1","1") 

 

# create a datatable with only data from waves 1997 - 2011  

c<-c("1997","2000","2004","2006","2009","2011") 

CHNSwaves<-setDT(CHNSmerge, key="wave")[J(c)] 

 

#restrict to urban locations  

CHNSurban<-setDT(CHNSmerge1,key="t2")["1"] 

 

# remove Beijing, Shanghai and Chongqing as they were only added in 

2011  

provinces<-c("Guangxi", "Guizhou", "Heilongjiang","Henan", "Hubei", 

"Hunan",  "Jiangsu","Liaoning", "Shandong") 

CHNSprovinces<-setDT(CHNSurban, key="province")[J(provinces)] 

 

# age from 18 to 65  

CHNSage<-CHNSprovinces[CHNSprovinces$age > 17 & CHNSprovinces$age < 66] 
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# only working individuals unless sick  

CHNSage$excl<-CHNSage$SRH 

CHNSage$excl[CHNSage$Chronic=="1"]="1" 

CHNSage$excl[CHNSage$SRH=="1"]="1" 

CHNSage$excl[CHNSage$working=="1"]="1" 

CHNSworking<-setDT(CHNSage,key="excl")["1"] 

 

 

# remove observations with both outcome variables missing  

 

CHNSworking$excl<-CHNSworking$Chronic                                     

CHNSworking$excl[CHNSworking$SRH=="0"]="0" 

CHNSworking$excl[CHNSworking$SRH=="1"]="1" 

c<-c("0","1") 

CHNSoutcome<-setDT(CHNSworking, key="excl")[J(c)] 

 

# rename 

CHNSmerge<-CHNSoutcome 

 

# drop unused levels from IDvariable 

CHNSmerge$Idind<-droplevels(CHNSmerge$Idind) 
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Appendix 3 

#SCRIPT CLEAN DATA 

 

#gender, changed to factor and add labels "male" and "female" 

CHNSmerge$GENDER<-factor(CHNSmerge$GENDER,labels=c("male","female")) 

 

 

#marriage status, changed to factor, recoded -9 (unknown) to NA, 

combined never married, divorced, widowed and seperated to single and 

added labels "single", "married" 

CHNSmerge$married<-factor(CHNSmerge$A8,levels=c(1:5)) 

levels(CHNSmerge$married)<-c("1","2","1","1","1") 

CHNSmerge$married<-

factor(CHNSmerge$married,labels=c("single","married") 

 

 

#hukou status, changed to factor, added labels "urban","rural" 

CHNSmerge$hukou<-factor(CHNSmerge$A8B1, levels=c("1","2"), 

labels=c("urban","rural")) 

 

 

#level of education, changed to factor, recoded 9 (unknown) to NA, 

added education level as labels and combined categories 

CHNSmerge$Edu<-factor(CHNSmerge$A12, levels=c(0:6), 

labels=c("none","primary","lower_middle", "upper_middle", 

"technical_vocational","college_university","master_phd")) 

levels(CHNSmerge$Edu)<-c("none_or_primary","none_or_primary","middle", 

"middle", "technical_vocational_university", 

"technical_vocational_university","technical_vocational_university") 

 

 

#insurance status, changed to factor, recoded 9 (unknown) to NA  
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CHNSmerge$Insured<-factor(CHNSmerge$M1, levels=c("0","1")) 

 

 

#job position,  changed to factor, recoded self-employed (with 

employees), family worker, other and unknown to NA, combined self-

employed (without employees), contracted and temporary employed to 

informal, added labels informal and formal 

CHNSmerge$position<-factor(CHNSmerge$B5, levels=c(2:5)) 

levels(CHNSmerge$position)<-c("1","2","1","1") 

CHNSmerge$position<-factor(CHNSmerge$position, 

labels=c("informal","formal")) 

 

 

#working hours, recode -9 and -99 (unknown) to NA and replacing NAs, 

combine from two different sources and change to a factor with the 

levels "<30","31-40","41-50",">50" 

 

CHNSmerge$WH1<-CHNSmerge$B8 

CHNSmerge$WH1[CHNSmerge$WH1==-9]<-NA 

 

CHNSmerge$WH2<-CHNSmerge$C7 

CHNSmerge$WH2[CHNSmerge$WH2==-9]<-NA 

CHNSmerge$WH2[CHNSmerge$WH2==-99]<-NA 

 

CHNSmerge$workhours<-CHNSmerge$WH2 

CHNSmerge$workhours[complete.cases(CHNSmerge$WH1)]<-

CHNSmerge$WH1[complete.cases(CHNSmerge$WH1)] 

CHNSmerge$workhours[complete.cases(CHNSmerge$WH2)]<-

CHNSmerge$WH2[complete.cases(CHNSmerge$WH2)] 

 

a<-min(CHNSmerge$workhours, na.rm=TRUE)-1 

b<-max(CHNSmerge$workhours, na.rm=TRUE)+1 

CHNSmerge$WHfactor<-cut(CHNSmerge$workhours,c(a,30,40,50,b)) 
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levels(CHNSmerge$WHfactor)<-c("<30","31-40","41-50",">50") 

 

# Income divided into 4 categories by quartiles ("<6000","6001-

10800","10801-21740",">21740")("<5400","5401-9600","9601-

18000",">18000") 

CHNSmerge$incomegroups <- 

cut(CHNSmerge$indwage,breaks=quantile(CHNSmerge$indwage, 

na.rm=TRUE),include.lowest=T,right=FALSE) 

levels(CHNSmerge$incomegroups)<-c("<6000","6001-10800","10801-

21740",">21740") 

("<5400","5401-9600","9601-18000",">18000") 
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Appendix 4 

#ANALYSIS_DESCRIPTIVE 

##Discriptive statistics 

#Data stratified by wave 

 

library(tableone) 

 

vars<-

c("province","age","GENDER","married","hukou","Edu","Insured","position

","WHfactor","incomegroups","Chronic","SRH") 

 

table1<-

CreateTableOne(vars=vars,strata="wave",data=CHNSmerge,test=FALSE,includ

eNA=TRUE) 

table2<-print(table1,test=FALSE,ShowAllLevels=TRUE) 

write.csv(table2,"table1.csv") 

 

table1<-

CreateTableOne(vars=vars,data=CHNSmerge,test=FALSE,includeNA=TRUE) 

tableall<-print(table1,test=FALSE,ShowAllLevels=TRUE) 

write.csv(tableall,"tableall.csv") 

 

#break down of occurance of chronic diseases variable 

vars<-c("U22","U24A","U24J","U24L","U24N","U24Q","U24W") 

 

chronicwaves<-CreateTableOne(vars=vars, factorVars=vars, 

strata="wave",data=CHNSmerge,test=FALSE,includeNA=FALSE) 

chwaves<-print(chronicwaves,test=FALSE,ShowAllLevels=FALSE) 

write.csv(chwaves,"chwaves.csv") 

 

chronicwavesall<-CreateTableOne(vars=vars, 

factorVars=vars,data=CHNSmerge,test=FALSE,includeNA=FALSE) 
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chwavesall<-print(chronicwavesall,test=FALSE,ShowAllLevels=FALSE) 

write.csv(chwavesall,"chwavesall.csv") 

 

#Subsetting data for each wave 

 

CHNS97<-CHNSmerge[CHNSmerge$wave=="1997",] 

CHNS00<-CHNSmerge[CHNSmerge$wave=="2000",] 

CHNS04<-CHNSmerge[CHNSmerge$wave=="2004",] 

CHNS06<-CHNSmerge[CHNSmerge$wave=="2006",] 

CHNS09<-CHNSmerge[CHNSmerge$wave=="2009",] 

CHNS11<-CHNSmerge[CHNSmerge$wave=="2011",] 

 

 

# remove Liaojing as level from the 97 wave (In 97 Commercial 

Insurancenot available and in 06 Urban non employee not available) 

CHNS97$province<-droplevels(CHNS97$province) 

 

# independent variables 

vars<-

c("province","age","GENDER","married","hukou","Edu","Insured","InComm",

"InPub","InCoop","InUE","InUnE","InOth","position","WHfactor","incomegr

oups") 

 

#Stratify waves 1997 - 2006 by SHR 

 

table97<-

CreateTableOne(vars=vars,strata="SRH",data=CHNS97,test=TRUE,includeNA=T

RUE) 

table00<-

CreateTableOne(vars=vars,strata="SRH",data=CHNS00,test=TRUE,includeNA=T

RUE) 
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table04<-

CreateTableOne(vars=vars,strata="SRH",data=CHNS04,test=TRUE,includeNA=T

RUE) 

table06<-

CreateTableOne(vars=vars,strata="SRH",data=CHNS06,test=TRUE,includeNA=T

RUE) 

 

table_97<-print(table97,test=TRUE,ShowAllLevels=TRUE) 

table_00<-print(table00,test=TRUE,ShowAllLevels=TRUE) 

table_04<-print(table04,test=TRUE,ShowAllLevels=TRUE) 

table_06<-print(table06,test=TRUE,ShowAllLevels=TRUE) 

 

write.csv(table_97,"table97SHR.csv") 

write.csv(table_00,"table00SHR.csv") 

write.csv(table_04,"table04SHR.csv") 

write.csv(table_06,"table06SHR.csv") 

 

# Stratify waves 1997 - 2011 by occurrance of chronic diseases 

 

table97<-

CreateTableOne(vars=vars,strata="Chronic",data=CHNS97,test=TRUE,include

NA=TRUE) 

table00<-

CreateTableOne(vars=vars,strata="Chronic",data=CHNS00,test=TRUE,include

NA=TRUE) 

table04<-

CreateTableOne(vars=vars,strata="Chronic",data=CHNS04,test=TRUE,include

NA=TRUE) 

table06<-

CreateTableOne(vars=vars,strata="Chronic",data=CHNS06,test=TRUE,include

NA=TRUE) 

table09<-

CreateTableOne(vars=vars,strata="Chronic",data=CHNS09,test=TRUE,include

NA=TRUE) 
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table11<-

CreateTableOne(vars=vars,strata="Chronic",data=CHNS11,test=TRUE,include

NA=TRUE) 

 

table_97<-print(table97,test=TRUE,ShowAllLevels=TRUE) 

table_00<-print(table00,test=TRUE,ShowAllLevels=TRUE) 

table_04<-print(table04,test=TRUE,ShowAllLevels=TRUE) 

table_06<-print(table06,test=TRUE,ShowAllLevels=TRUE) 

table_09<-print(table09,test=TRUE,ShowAllLevels=TRUE) 

table_11<-print(table11,test=TRUE,ShowAllLevels=TRUE) 

 

write.csv(table_97,"table97CH.csv") 

write.csv(table_00,"table00CH.csv") 

write.csv(table_04,"table04CH.csv") 

write.csv(table_06,"table06CH.csv") 

write.csv(table_09,"table09CH.csv") 

write.csv(table_11,"table11CH.csv") 
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Appendix 5 

#ANALYSIS - GLM 

library(car) 

library(broom) 

 

#Normalize age for analysis 

 

CHNSmerge$age_norm = (CHNSmerge$age - mean(CHNSmerge$age, na.rm = T)) / 

sd(CHNSmerge$age, na.rm = T) 

 

 

#Subsetting data for each wave 

 

CHNS97<-CHNSmerge[CHNSmerge$wave=="1997",] 

CHNS00<-CHNSmerge[CHNSmerge$wave=="2000",] 

CHNS04<-CHNSmerge[CHNSmerge$wave=="2004",] 

CHNS06<-CHNSmerge[CHNSmerge$wave=="2006",] 

CHNS09<-CHNSmerge[CHNSmerge$wave=="2009",] 

CHNS11<-CHNSmerge[CHNSmerge$wave=="2011",] 

 

#glm for wave 97 and SRH 

 

# remove Liaojing as level from the 97 wave as it was not part of the 

97 survey 

CHNS97$province<-droplevels(CHNS97$province) 

  

# there are only 2 observations for income >18000 and SRH = 1, and 0 in 

income >18000 and Chronic = 1in so I combine them with the previous 

category 

levels(CHNS97$incomegroups)<-c("<5400","5401-9600",">9600",">9600") 
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#analysis 

mSRH97 <- glm(SRH ~ province+ age_norm + GENDER + married +hukou + Edu 

+Insured + position + WHfactor +incomegroups, family = binomial, data 

=CHNS97) 

tSRH97<-tidy(mSRH97,conf.int=TRUE,effects="coefficients") 

ORtableSRH97<-data.frame(tSRH97[1],exp(tSRH97[2]),exp(tSRH97[6:7])) 

write.csv(ORtableSRH97,file="ORtableSRH97.csv") 

aSRH97<-Anova(mSRH97, type="III") 

write.csv(aSRH97,file="aSRH97.csv") 

 

#glm for wave 2000 and SRH 

mSRH00 <- glm(SRH ~ province+ age_norm + GENDER + married +hukou + Edu 

+Insured + position + WHfactor +incomegroups, family = binomial, data 

=CHNS00) 

tSRH00<-tidy(mSRH00,conf.int=TRUE,effects="coefficients") 

ORtableSRH00<-data.frame(tSRH00[1],exp(tSRH00[2]),exp(tSRH00[6:7])) 

write.csv(ORtableSRH00,file="ORtableSRH00.csv") 

aSRH00<-Anova(mSRH00, type="III") 

write.csv(aSRH00,file="aSRH00.csv") 

 

#glm for wave 2004 and SRH 

mSRH04 <- glm(SRH ~ province+ age_norm + GENDER + married +hukou + Edu 

+Insured + position + WHfactor +incomegroups, family = binomial, data 

=CHNS04) 

tSRH04<-tidy(mSRH04,conf.int=TRUE,effects="coefficients") 

ORtableSRH04<-data.frame(tSRH04[1],exp(tSRH04[2]),exp(tSRH04[6:7])) 

write.csv(ORtableSRH04,file="ORtableSRH04.csv") 

aSRH04<-Anova(mSRH04, type="III") 

write.csv(aSRH04,file="aSRH04.csv") 

 

#glm for wave 2006 and SRH 
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mSRH06 <- glm(SRH ~ province+ age_norm + GENDER + married +hukou + Edu 

+Insured + position + WHfactor +incomegroups, family = binomial, data 

=CHNS06) 

tSRH06<-tidy(mSRH06,conf.int=TRUE,effects="coefficients") 

ORtableSRH06<-data.frame(tSRH06[1],exp(tSRH06[2]),exp(tSRH06[6:7])) 

write.csv(ORtableSRH06,file="ORtableSRH06.csv") 

aSRH06<-Anova(mSRH06, type="III") 

write.csv(aSRH06,file="aSRH06.csv") 

 

#glm for wave 97 and chronic 

mCH97 <- glm(Chronic ~ province+ age_norm + GENDER + married +hukou + 

Edu +Insured + position + WHfactor +incomegroups, family = binomial, 

data =CHNS97) 

tCH97<-tidy(mCH97,conf.int=TRUE,effects="coefficients") 

ORtableCH97<-data.frame(tCH97[1],exp(tCH97[2]),exp(tCH97[6:7])) 

write.csv(ORtableCH97,file="ORtableCH97.csv") 

aCH97<-Anova(mCH97, type="III") 

write.csv(aCH97,file="aCH97.csv") 

 

#glm for wave 2000 and chronic 

 

# there are only 2 observations for income >18000 and Chronic = 1, so I 

combine them with the previous category 

levels(CHNS00$incomegroups)<-c("<5400","5401-9600",">9600",">9600") 

 

mCH00 <- glm(Chronic ~ province+ age_norm + GENDER + married +hukou + 

Edu +Insured + position + WHfactor +incomegroups, family = binomial, 

data =CHNS00) 

tCH00<-tidy(mCH00,conf.int=TRUE,effects="coefficients") 

ORtableCH00<-data.frame(tCH00[1],exp(tCH00[2]),exp(tCH00[6:7])) 

write.csv(ORtableCH00,file="ORtableCH00.csv") 

aCH00<-Anova(mCH00, type="III") 
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write.csv(aCH00,file="aCH00.csv") 

 

#glm for wave 2004 and chronic 

mCH04 <- glm(Chronic ~ province+ age_norm + GENDER + married +hukou + 

Edu +Insured + position + WHfactor +incomegroups, family = binomial, 

data =CHNS04) 

tCH04<-tidy(mCH04,conf.int=TRUE,effects="coefficients") 

ORtableCH04<-data.frame(tCH04[1],exp(tCH04[2]),exp(tCH04[6:7])) 

write.csv(ORtableCH04,file="ORtableCH04.csv") 

aCH04<-Anova(mCH04, type="III") 

write.csv(aCH04,file="aCH04.csv") 

 

#glm for wave 2006 and chronic 

mCH06 <- glm(Chronic ~ province+ age_norm + GENDER + married +hukou + 

Edu +Insured + position + WHfactor +incomegroups, family = binomial, 

data =CHNS06) 

tCH06<-tidy(mCH06,conf.int=TRUE,effects="coefficients") 

ORtableCH06<-data.frame(tCH06[1],exp(tCH06[2]),exp(tCH06[6:7])) 

write.csv(ORtableCH06,file="ORtableCH06.csv") 

aCH06<-Anova(mCH06, type="III") 

write.csv(aCH06,file="aCH06.csv") 

 

#glm for wave 2009 and chronic 

mCH09 <- glm(Chronic ~ province+ age_norm + GENDER + married +hukou + 

Edu +Insured + position + WHfactor +incomegroups, family = binomial, 

data =CHNS09) 

tCH09<-tidy(mCH09,conf.int=TRUE,effects="coefficients") 

ORtableCH09<-data.frame(tCH09[1],exp(tCH09[2]),exp(tCH09[6:7])) 

write.csv(ORtableCH09,file="ORtableCH09.csv") 

aCH09<-Anova(mCH09, type="III") 

write.csv(aCH09,file="aCH09.csv") 
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#glm for wave 2011 and chronic 

mCH11 <- glm(Chronic ~ province+ age_norm + GENDER + married +hukou + 

Edu +Insured + position + WHfactor +incomegroups, family = binomial, 

data =CHNS11) 

tCH11<-tidy(mCH11,conf.int=TRUE,effects="coefficients") 

ORtableCH11<-data.frame(tCH11[1],exp(tCH11[2]),exp(tCH11[6:7])) 

write.csv(ORtableCH11,file="ORtableCH11.csv") 

aCH11<-Anova(mCH11, type="III") 

write.csv(aCH11,file="aCH11.csv") 
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Appendix 6 

#ANALYSIS_MIXED-EFFECT 

 library(lme4) 

 library(lmerTest) 

 library(car) 

 library(broom) 

 library(ggthemes) 

 

#Normalize age for analysis 

 

CHNSmerge$age_norm = (CHNSmerge$age - mean(CHNSmerge$age, na.rm = T)) / 

sd(CHNSmerge$age, na.rm = T) 

 

#building models 

modSHR <- glmer(SRH ~  age_norm + GENDER + married +hukou + Edu 

+Insured + position + WHfactor +incomegroups +   (1 | province / 

Idind), family = binomial, data = CHNSmerge, control = 

glmerControl(optimizer = "bobyqa", optCtrl=list(maxfun=100000)))  

 

modCh <- glmer(Chronic ~age_norm + GENDER + married +hukou + Edu 

+Insured + position + WHfactor +incomegroups +   (1 | province / 

Idind), family = binomial, data = CHNSmerge, control = 

glmerControl(optimizer = "bobyqa", optCtrl=list(maxfun=100000)))  

 

 

#Odds ratios and significance tests 

 

#SHR 

tSHR<-tidy(modSHR,conf.int=TRUE,effects="fixed") 

ORtableSHR<-data.frame(tSHR[1],exp(tSHR[2]),exp(tSHR[6:7])) 

write.csv(ORtableSHR,file="ORtableSHR.csv") 
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aSHR<-Anova(modSHR, type="III") 

write.csv(aSHR,file="aSHR.csv") 

 

 

#Chronic 

tCh<-tidy(modCh,conf.int=TRUE,effects="fixed") 

ORtableCh<-data.frame(tCh[1],exp(tCh[2]),exp(tCh[6:7])) 

write.csv(ORtableCh,file="ORtableCh.csv") 

 

aCh<-Anova(modCh, type="III") 

write.csv(aChin,file="aCh.csv") 
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Appendix 7 

Table 1 – GLM for SRH 1997 

Self Rated Health good bad OR 95% lower 95%  upper P-value

n 1264 992

Province (%)    

   Guangxi    93 ( 7.4)   142 (14.3) 1 <0.001 ***

   Guizhou   183 (14.5)   116 (11.7) 0,373 0,182 0,756

   Hei longjiang   135 (10.7)    85 ( 8.6) 0,206 0,097 0,425

   Henan   106 ( 8.4)   121 (12.2) 0,420 0,201 0,863

   Hubei   133 (10.5)   163 (16.4) 0,799 0,407 1,558

   Hunan   124 ( 9.8)    64 ( 6.5) 0,178 0,082 0,375

   Jiangsu   202 (16.0)   140 (14.1) 0,289 0,153 0,539

   Liaoning   151 (11.9)   103 (10.4) 0,192 0,094 0,383

   Shandong   137 (10.8)    58 ( 5.8) 0,078 0,031 0,182

Age (mean (sd)) 38.59 (10.89) 45.84 (11.88) 2,160 1,746 2,685 <0.001 ***

Gender (%)

   female   583 (46.1)   567 (57.2) 1,413 1,047 1,911 0.024 *

   male 681 (53.9) 425 (42.8) 1

Married (%)    

   s ingle   227 (18.0)   147 (14.8) 1 0,176

   married  1007 (79.7)   817 (82.4) 0,726 0,460 1,155

   NA    30 ( 2.4)    28 ( 2.8)

Hukou (%)    

   urban   840 (66.5)   654 (65.9) 1 0,920

   rura l   388 (30.7)   321 (32.4) 1,023 0,649 1,602

   NA    36 ( 2.8)    17 ( 1.7)

Education level (%)    

   none or primary   265 (21.0)   367 (37.0) 1 0,295

   middle school   675 (53.4)   439 (44.3) 1,098 0,668 1,822

   techn./vocat./univers .   305 (24.1)   144 (14.5) 0,829 0,465 1,487

   NA    19 ( 1.5)    42 ( 4.2)

Insured (%)    

   no   665 (52.6)   564 (56.9) 1 0,307

   yes   572 (45.3)   401 (40.4) 1,198 0,847 1,701

   NA    27 ( 2.1)    27 ( 2.7)

Working position (%)    

   informal   503 (39.8)   324 (32.7) 1 0,705

   formal   647 (51.2)   273 (27.5) 1,081 0,722 1,630

   NA   114 ( 9.0)   395 (39.8)

Working hours (%)    

   <30    79 ( 6.2)    57 ( 5.7) 1 0,567

   30-40   521 (41.2)   209 (21.1) 0,742 0,471 1,177

   41-50   142 (11.2)    48 ( 4.8) 0,773 0,440 1,358

   >50   113 ( 8.9)    42 ( 4.2) 0,676 0,367 1,233

   NA   409 (32.4)   636 (64.1)

Income (%)    

   <5400   266 (21.0)   131 (13.2) 1 0,965

   5400-9600   347 (27.5)   147 (14.8) 0,985 0,691 1,407

   9601-18000   220 (17.4)    82 ( 8.3) 0,908 0,586 1,404

   >18000    44 ( 3.5)    13 ( 1.3) 0,879 0,360 1,985

   NA   387 (30.6)   619 (62.4)  
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Table 2 - GLM for SHR 2000 

Self Rated Health good bad OR 95% lower 95% upper P-value

n 1264 992

Province (%)    

   Guangxi    93 ( 7.4)   142 (14.3) 1 <0.001 ***

   Guizhou   183 (14.5)   116 (11.7) 0,373 0,182 0,756

   Hei longjiang   135 (10.7)    85 ( 8.6) 0,206 0,097 0,425

   Henan   106 ( 8.4)   121 (12.2) 0,420 0,201 0,863

   Hubei   133 (10.5)   163 (16.4) 0,799 0,407 1,558

   Hunan   124 ( 9.8)    64 ( 6.5) 0,178 0,082 0,375

   Jiangsu   202 (16.0)   140 (14.1) 0,289 0,153 0,539

   Liaoning   151 (11.9)   103 (10.4) 0,192 0,094 0,383

   Shandong   137 (10.8)    58 ( 5.8) 0,078 0,031 0,182

Age (mean (sd)) 38.59 (10.89) 45.84 (11.88) 2,160 1,746 2,685 <0.001 ***

Gender (%)

   female   583 (46.1)   567 (57.2) 1,413 1,047 1,911 0.024 *

   male 681 (53.9) 425 (42.8) 1

Married (%)    

   s ingle   227 (18.0)   147 (14.8) 1 0,176

   married  1007 (79.7)   817 (82.4) 0,726 0,460 1,155

   NA    30 ( 2.4)    28 ( 2.8)

Hukou (%)    

   urban   840 (66.5)   654 (65.9) 1 0,920

   rura l   388 (30.7)   321 (32.4) 1,023 0,649 1,602

   NA    36 ( 2.8)    17 ( 1.7)

Education level (%)    

   none or primary   265 (21.0)   367 (37.0) 1 0,295

   middle school   675 (53.4)   439 (44.3) 1,098 0,668 1,822

   technica l/vocational/univers i ty   305 (24.1)   144 (14.5) 0,829 0,465 1,487

   NA    19 ( 1.5)    42 ( 4.2)

Insured (%)    

   no   665 (52.6)   564 (56.9) 1 0,307

   yes   572 (45.3)   401 (40.4) 1,198 0,847 1,701

   NA    27 ( 2.1)    27 ( 2.7)

Working position (%)    

   informal   503 (39.8)   324 (32.7) 1 0,705

   formal   647 (51.2)   273 (27.5) 1,081 0,722 1,630

   NA   114 ( 9.0)   395 (39.8)

Working hours (%)    

   <30    79 ( 6.2)    57 ( 5.7) 1 0,567

   30-40   521 (41.2)   209 (21.1) 0,742 0,471 1,177

   41-50   142 (11.2)    48 ( 4.8) 0,773 0,440 1,358

   >50   113 ( 8.9)    42 ( 4.2) 0,676 0,367 1,233

   NA   409 (32.4)   636 (64.1)

Income (%)    

   <5400   266 (21.0)   131 (13.2) 1 0,965

   5400-9600   347 (27.5)   147 (14.8) 0,985 0,691 1,407

   9601-18000   220 (17.4)    82 ( 8.3) 0,908 0,586 1,404

   >18000    44 ( 3.5)    13 ( 1.3) 0,879 0,360 1,985

   NA   387 (30.6)   619 (62.4)
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Table 3 - GLM for SRH 2004 

Self Rated Health good bad OR 95% lower 95% upper P-value

n 1135 1136

Province (%)     

   Guangxi   126 (11.1)   114 (10.0) 1 <0.001 ***

   Guizhou   192 (16.9)   122 (10.7) 1,836 0,796 4,565

   Hei longjiang   138 (12.2)   140 (12.3) 1,954 0,847 4,856

   Henan   129 (11.4)   123 (10.8) 2,725 1,206 6,669

   Hubei    99 ( 8.7)   142 (12.5) 2,925 1,258 7,330

   Hunan    90 ( 7.9)   123 (10.8) 3,252 1,421 8,051

   Jiangsu   157 (13.8)   159 (14.0) 2,221 1,006 5,339

   Liaoning   105 ( 9.3)   132 (11.6) 1,898 0,824 4,712

   Shandong    99 ( 8.7)    81 ( 7.1) 0,305 0,093 0,933

Age (mean (sd)) 40.41 (11.12) 46.05 (11.74) 1,287 1,058 1,568 0.012 *

Gender (%)

   female   493 (43.4)   642 (56.5) 1,611 1,201 2,165 0.001 **

   male 642 (56.6) 494 (43.5) 1

Married (%)     

   s ingle   186 (16.4)   162 (14.3) 1 0,759

   married   944 (83.2)   969 (85.3) 1,072 0,691 1,678

   NA     5 ( 0.4)     5 ( 0.4)

Hukou (%)     

   urban   764 (67.3)   805 (70.9) 1 0,884

   rura l   367 (32.3)   331 (29.1) 0,967 0,609 1,520

   NA     4 ( 0.4)     0 ( 0.0)

Education level (%)     

   none or primary   230 (20.3)   366 (32.2) 1 0,754

   middle school   610 (53.7)   560 (49.3) 1,073 0,630 1,853

   technica l/vocational/univers i ty   293 (25.8)   208 (18.3) 1,205 0,663 2,219

   NA     2 ( 0.2)     2 ( 0.2)

Insured (%)     

   no   633 (55.8)   678 (59.7) 1 0,363

   yes   495 (43.6)   452 (39.8) 1,174 0,831 1,663

   NA     7 ( 0.6)     6 ( 0.5)

Working position (%)     

   informal   516 (45.5)   283 (24.9) 1 0,462

   formal   452 (39.8)   235 (20.7) 1,145 0,799 1,644

   NA   167 (14.7)   618 (54.4)

Working hours (%)     

   <30   110 ( 9.7)    84 ( 7.4) 1 0.07 .

   30-40   403 (35.5)   188 (16.5) 0,753 0,440 1,307

   41-50   197 (17.4)    98 ( 8.6) 1,221 0,678 2,225

   >50   280 (24.7)   153 (13.5) 1,127 0,623 2,061

   NA   145 (12.8)   613 (54.0)

Income (%)     

   <5400   105 ( 9.3)    54 ( 4.8) 1 0,807

   5400-9600   185 (16.3)    93 ( 8.2) 0,972 0,604 1,572

   9601-18000   281 (24.8)   133 (11.7) 0,877 0,542 1,427

   >18000   122 (10.7)    58 ( 5.1) 0,781 0,436 1,399

   NA   442 (38.9)   798 (70.2)
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Table 4 - GLM for SRH 2006 

Self Rated Health good bad OR 95% lower 95% upper P-value

n 1113 1111

Province (%)   

   Guangxi    70 (  6.3)   147 ( 13.2) 1 <0.001 ***

   Guizhou   140 ( 12.6)   145 ( 13.1) 0,485 0,213 1,104

   Hei longjiang   160 ( 14.4)   136 ( 12.2) 0,424 0,183 0,983

   Henan   125 ( 11.2)   173 ( 15.6) 0,755 0,332 1,718

   Hubei   118 ( 10.6)   111 ( 10.0) 0,447 0,193 1,033

   Hunan   123 ( 11.1)   119 ( 10.7) 0,482 0,207 1,122

   Jiangsu   156 ( 14.0)   105 (  9.5) 0,283 0,121 0,658

   Liaoning   108 (  9.7)   111 ( 10.0) 0,448 0,194 1,030

   Shandong   113 ( 10.2)    64 (  5.8) 0,157 0,059 0,399

Age (mean (sd)) 41.00 (11.07) 46.95 (11.32) 1,451 1,198 1,760 <0.001 ***

Gender (%) 

   female   475 ( 42.7)   623 ( 56.1) 1,290 0,968 1,720 0.082 .

   male 683 (57.3) 488 (43.9) 1

Married (%)   

   s ingle   175 ( 15.7)   149 ( 13.4) 1 0,853

   married   937 ( 84.2)   956 ( 86.0) 1,043 0,671 1,638

   NA     1 (  0.1)     6 (  0.5)

Hukou (%) 

 urban 785 (69.1) 684 (61.6) 1 0.035 *

 rura l   355 ( 31.9)   427 ( 38.4) 0,645 0,425 0,970

Education level (%)   

   none or primary   186 ( 16.7)   352 ( 31.7) 1 0,963

   middle school   572 ( 51.4)   556 ( 50.0) 0,973 0,605 1,580

   technica l/vocational/univers i ty   353 ( 31.7)   200 ( 18.0) 1,019 0,581 1,802

   NA     2 (  0.2)     3 (  0.3)

Insured (%)

  no 489 (43.9) 566 (50.9) 1 0,440

  yes   624 ( 56.1)   545 ( 49.1) 1,144 0,813 1,617

Working position (%)   

   informal   495 ( 44.5)   340 ( 30.6) 1 0.062 .

   formal   451 ( 40.5)   191 ( 17.2) 0,721 0,510 1,017

   NA   167 ( 15.0)   580 ( 52.2)

Working hours (%)   

   <30   116 ( 10.4)   105 (  9.5) 1 0.081 .

   30-40   418 ( 37.6)   185 ( 16.7) 0,528 0,321 0,867

   41-50   179 ( 16.1)    87 (  7.8) 0,691 0,401 1,190

   >50   277 ( 24.9)   143 ( 12.9) 0,661 0,400 1,092

   NA   123 ( 11.1)   591 ( 53.2)

Income (%)   

   <5400   112 ( 10.1)    98 (  8.8) 1 0,431

   5400-9600   163 ( 14.6)    67 (  6.0) 0,694 0,432 1,112

   9601-18000   300 ( 27.0)   134 ( 12.1) 0,797 0,508 1,253

   >18000   216 ( 19.4)    97 (  8.7) 0,702 0,417 1,182

   NA   322 ( 28.9)   715 ( 64.4)
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Table 5 – GLM for occurrence of chronic diseases 1997 

Chronic diseases no yes OR 95% lower 95% upper P-value

n 2317 269

Province (%)    

   Guangxi   325 (14.0)    12 ( 4.5) 1 0,196

   Guizhou   342 (14.8)    28 (10.4) 5,808 1,465 38,990

   Hei longjiang   336 (14.5)    34 (12.6) 5,202 1,328 34,778

   Henan   319 (13.8)    41 (15.2) 5,588 1,456 36,993

   Hubei   277 (12.0)    30 (11.2) 3,191 0,779 21,672

   Hunan   221 ( 9.5)    32 (11.9) 3,697 0,912 25,013

   Jiangsu   307 (13.2)    55 (20.4) 4,798 1,319 31,031

   Shandong   190 ( 8.2)    37 (13.8) 4,938 1,307 32,394

Age (mean (sd)) 37.69 (11.67) 48.88 (12.08) 2,568 1,930 3,439  <0.001 ***

Gender (%) 

   female  1157 (49.9)   120 (44.6) 0,824 0,530 1,271 0,384

   male 1160 (50.1) 149 (55.4) 1

Married (%)    

   s ingle   469 (20.2)    29 (10.8) 1 0,389

   married  1825 (78.8)   239 (88.8) 1,430 0,653 3,600

   NA    23 ( 1.0)     1 ( 0.4)

Hukou (%)    

   urban  1374 (59.3)   211 (78.4) 1 0.060 .

   rura l   926 (40.0)    57 (21.2) 0,478 0,203 1,029

   NA    17 ( 0.7)     1 ( 0.4)

Education level (%)    

   none or primary   734 (31.7)   111 (41.3) 1 0,954

   middle school  1203 (51.9)   110 (40.9) 1,068 0,599 1,950

   technica l/vocational/univers i ty   319 (13.8)    38 (14.1) 0,994 0,485 2,054

   NA    61 ( 2.6)    10 ( 3.7)

Insured (%)    

   no  1324 (57.1)   116 (43.1) 1 0,634

   yes   957 (41.3)   146 (54.3) 1,135 0,677 1,945

   NA    36 ( 1.6)     7 ( 2.6)

Working position (%)    

   informal  1017 (43.9)    66 (24.5) 1 0,927

   formal  1011 (43.6)   101 (37.5) 0,971 0,525 1,874

   NA   289 (12.5)   102 (37.9)

Working hours (%)    

   <30   105 ( 4.5)    11 ( 4.1) 1 0,192

   30-40   820 (35.4)    73 (27.1) 0,964 0,428 2,483

   41-50   215 ( 9.3)    23 ( 8.6) 1,521 0,613 4,189

   >50   148 ( 6.4)    17 ( 6.3) 1,895 0,709 5,491

   NA  1029 (44.4)   145 (53.9)

Income (%)    

   <5400   707 (30.5)    68 (25.3) 1 0,106

   5400-9600   436 (18.8)    49 (18.2) 1,002 0,637 1,569

   >9600   148 ( 6.4)    10 ( 3.7) 0,470 0,203 0,986

   NA  1026 (44.3)   142 (52.8)
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Table 6 – GLM for occurrence of chronic diseases 2000 

Chronic disease no yes OR 95% lower 95% upper P-value

n 1921 404

Province (%)    

   Guangxi   222 (11.6)    17 ( 4.2) 1  <0.001 ***

   Guizhou   266 (13.8)    34 ( 8.4) 3,829 1,064 18,695

   Hei longjiang   246 (12.8)    22 ( 5.4) 1,663 0,44 8,288

   Henan   184 ( 9.6)    46 (11.4) 4,965 1,368 24,422

   Hubei   220 (11.5)    79 (19.6) 6,486 1,943 30,434

   Hunan   168 ( 8.7)    23 ( 5.7) 1,546 0,396 7,773

   Jiangsu   256 (13.3)    86 (21.3) 4,443 1,395 20,213

   Liaoning   210 (10.9)    50 (12.4) 1,841 0,528 8,768

   Shandong   149 ( 7.8)    47 (11.6) 3,216 0,897 15,61

Age (mean (sd)) 40.01 (11.20) 49.56 (11.66) 2,845 2,152 3,797  <0.001 ***

Gender (%)

   female   971 (50.5)   208 (51.5) 0,94 0,621 1,414 0,832

   male 950 (49.5) 196 (48.5) 1

Married (%)    

   s ingle   316 (16.4)    68 (16.8) 1 0.004 **

   married  1556 (81.0)   326 (80.7) 0,395 0,221 0,719

   NA    49 ( 2.6)    10 ( 2.5)

Hukou (%)    

   urban  1224 (63.7)   317 (78.5) 1 0,149

   rura l   654 (34.0)    77 (19.1) 0,632 0,315 1,204

   NA    43 ( 2.2)    10 ( 2.5)

Education level (%)    

   none or primary   505 (26.3)   138 (34.2) 1 0,830

   middle school   978 (50.9)   171 (42.3) 1,151 0,609 2,254

   technica l/vocational/univers i ty   395 (20.6)    76 (18.8) 1,062 0,506 2,293

   NA    43 ( 2.2)    19 ( 4.7)

Insured (%)    

   no  1058 (55.1)   215 (53.2) 1 0.007 **

   yes   815 (42.4)   183 (45.3) 0,576 0,367 0,906

   NA    48 ( 2.5)     6 ( 1.5)

Working position (%)    

   informal   776 (40.4)    81 (20.0) 1 0,450

   formal   825 (42.9)   131 (32.4) 1,269 0,728 2,273

   NA   320 (16.7)   192 (47.5)

Working hours (%)    

   <30   115 ( 6.0)    27 ( 6.7) 1 0,300

   30-40   664 (34.6)    93 (23.0) 0,634 0,364 1,129

   41-50   177 ( 9.2)    20 ( 5.0) 0,535 0,255 1,107

   >50   141 ( 7.3)    19 ( 4.7) 0,755 0,348 1,609

   NA   824 (42.9)   245 (60.6)

Income (%)    

   <5400   368 (19.2)    49 (12.1) 1 0.016 *

   5400-9600   447 (23.3)    61 (15.1) 1,007 0,618 1,653

   >9600   316 (16.4)    54 (13.4) 1,325 0,763 2,309

   NA   790 (41.1)   240 (59.4)
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Table 7 – GLM for occurrence of chronic diseases 2004 

Chronic disease no yes OR 95% lower 95% upper P-value

n 1843 434

Province (%)    

   Guangxi   218 (11.8)    23 ( 5.3) 0,718

   Guizhou   284 (15.4)    30 ( 6.9) 1,146 0,319 5,452

   Hei longjiang   236 (12.8)    44 (10.1) 0,890 0,241 4,293

   Henan   210 (11.4)    42 ( 9.7) 1,486 0,428 6,942

   Hubei   190 (10.3)    53 (12.2) 1,339 0,362 6,459

   Hunan   162 ( 8.8)    51 (11.8) 1,424 0,410 6,673

   Jiangsu   221 (12.0)    96 (22.1) 1,970 0,618 8,822

   Liaoning   180 ( 9.8)    57 (13.1) 1,120 0,310 5,335

   Shandong   142 ( 7.7)    38 ( 8.8) 0,967 0,230 4,957

Age (mean (sd)) 41.41 (11.34) 50.81 (10.53) 2,028 1,518 2,729 <0.001 ***

Gender (%) 

   female   906 (49.2)   231 (53.2) 0,933 0,594 1,455 0,762

   male 937 (50.8) 203 (46.8) 1

Married (%)    

   s ingle   299 (16.2)    52 (12.0) 1 0,670

   married  1537 (83.4)   379 (87.3) 1,183 0,563 2,738

   NA     7 ( 0.4)     3 ( 0.7)

Hukou (%)    

   urban  1229 (66.7)   344 (79.3) 1 0,237

   rura l   611 (33.2)    89 (20.5) 1,527 0,749 2,991

   NA     3 ( 0.2)     1 ( 0.2)

Education level (%)    

   none or primary   443 (24.0)   155 (35.7) 1 0,734

   middle school   972 (52.7)   199 (45.9) 1,320 0,631 2,946

   technica l/vocational/univers i ty   424 (23.0)    80 (18.4) 1,398 0,601 3,426

   NA     4 ( 0.2)     0 ( 0.0)

Insured (%)    

   no  1116 (60.6)   199 (45.9) 1 0.017 *

   yes   715 (38.8)   234 (53.9) 1,938 1,123 3,455

   NA    12 ( 0.7)     1 ( 0.2)

Working position (%)    

   informal   723 (39.2)    80 (18.4) 1 0,906

   formal   601 (32.6)    87 (20.0) 1,033 0,609 1,771

   NA   519 (28.2)   267 (61.5)

Working hours (%)    

   <30   173 ( 9.4)    21 ( 4.8) 1 0.064 .

   30-40   531 (28.8)    62 (14.3) 0,566 0,274 1,237

   41-50   261 (14.2)    34 ( 7.8) 1,121 0,512 2,569

   >50   386 (20.9)    50 (11.5) 1,021 0,454 2,392

   NA   492 (26.7)   267 (61.5)

Income (%)    

   <5400   147 ( 8.0)    13 ( 3.0) 1 0,392

   5400-9600   249 (13.5)    30 ( 6.9) 1,292 0,577 3,085

   9601-18000   365 (19.8)    51 (11.8) 1,545 0,698 3,684

   >18000   148 ( 8.0)    32 ( 7.4) 2,072 0,848 5,357

   NA   934 (50.7)   308 (71.0)
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Table 8 – GLM for occurrence of chronic diseases 2006 

Chronic disease no yes OR 95% lower 95% upper P-value

n 1822 415

Province (%)    

   Guangxi   197 (10.8)    33 ( 8.0) 1 0.084 .

   Guizhou   248 (13.6)    37 ( 8.9) 0,585 0,172 2,377

   Hei longjiang   259 (14.2)    37 ( 8.9) 0,163 0,038 0,756

   Henan   250 (13.7)    47 (11.3) 0,585 0,169 2,402

   Hubei   183 (10.0)    46 (11.1) 0,624 0,182 2,542

   Hunan   195 (10.7)    47 (11.3) 0,523 0,148 2,188

   Jiangsu   191 (10.5)    71 (17.1) 0,710 0,211 2,883

   Liaoning   167 ( 9.2)    52 (12.5) 0,642 0,194 2,558

   Shandong   132 ( 7.2)    45 (10.8) 0,885 0,256 3,635

Age (mean (sd)) 42.12 (11.17) 52.06 (9.81) 2,111 1,565 2,871 <0.001 ***

Gender (%) 

   female   901 (49.5)   206 (49.6) 0,581 0,361 0,919 0.020 *

   male 921 (50.5) 209 (50.4) 1

Married (%)    

   s ingle   277 (15.2)    52 (12.5) 1 0,269

   married  1539 (84.5)   362 (87.2) 1,562 0,721 3,795

   NA     6 ( 0.3)     1 ( 0.2)

Hukou (%) 

 urban 1128 (61.9) 320 (77.1) 1 <0.001 ***

 rura l   694 (38.1)    95 (22.9) 0,266 0,114 0,572

Education level (%)    

   none or primary   404 (22.2)   137 (33.0) 1 0.059 .

   middle school   948 (52.0)   186 (44.8) 0,634 0,310 1,336

   technica l/vocational/univers i ty   466 (25.6)    91 (21.9) 1,110 0,489 2,597

   NA     4 ( 0.2)     1 ( 0.2)

Insured (%) 

  no 898 (49.3) 163 (39.3) 1 0.053 .

  yes   924 (50.7)   252 (60.7) 1,752 0,993 3,189

Working position (%)    

   informal   760 (41.7)    80 (19.3) 1 0,795

   formal   562 (30.8)    83 (20.0) 1,074 0,630 1,843

   NA   500 (27.4)   252 (60.7)

Working hours (%)    

   <30   195 (10.7)    26 ( 6.3) 1 0.018 *

   30-40   532 (29.2)    72 (17.3) 0,410 0,200 0,875

   41-50   246 (13.5)    22 ( 5.3) 0,405 0,172 0,957

   >50   374 (20.5)    46 (11.1) 0,867 0,414 1,871

   NA   475 (26.1)   249 (60.0)

Income (%)    

   <5400   178 ( 9.8)    32 ( 7.7) 1 0,344

   5400-9600   211 (11.6)    21 ( 5.1) 0,601 0,266 1,350

   9601-18000   393 (21.6)    43 (10.4) 0,674 0,320 1,456

   >18000   258 (14.2)    55 (13.3) 0,943 0,419 2,167

   NA   782 (42.9)   264 (63.6)
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Table 9 – GLM for occurrence of chronic diseases 2009  

Chronic disease no yes OR 95% lower 95% upper P-value

n 1383 544

Province (%)    

   Guangxi   209 (15.1)    38 ( 7.0) 1 0.006 **

   Guizhou   184 (13.3)    43 ( 7.9) 1,066 0,392 2,964

   Hei longjiang   183 (13.2)    42 ( 7.7) 1,444 0,568 3,850

   Henan   141 (10.2)    69 (12.7) 2,574 1,028 6,844

   Hubei   135 ( 9.8)    54 ( 9.9) 2,574 1,024 6,840

   Hunan   129 ( 9.3)    65 (11.9) 2,712 1,112 7,080

   Jiangsu   164 (11.9)   117 (21.5) 4,103 1,767 10,346

   Liaoning   122 ( 8.8)    69 (12.7) 2,116 0,854 5,571

   Shandong   116 ( 8.4)    47 ( 8.6) 1,491 0,555 4,148

Age (mean (sd)) 40.67 (10.85) 52.46 (9.86) 2,343 1,826 3,032

Gender (%) 

   female   610 (44.1)   270 (49.6) 0,688 0,462 1,016 0.060 .

   male 783 (55.9) 274 (50.4) 1

Married (%)    

   s ingle   231 (16.7)    55 (10.1) 1 0,876

   married  1136 (82.1)   483 (88.8) 0,951 0,520 1,832

   NA    16 ( 1.2)     6 ( 1.1)

Hukou (%) 

 urban 858 (62.0) 420 (77.2) 1 <0.001 ***

 rura l   525 (38.0)   124 (22.8) 0,335 0,168 0,637

Education level (%)    

   none or primary   261 (18.9)   164 (30.1) 1 0,585

   middle school   682 (49.3)   289 (53.1) 1,009 0,559 1,855

   technica l/vocational/univers i ty   437 (31.6)    91 (16.7) 0,805 0,407 1,616

   NA     3 ( 0.2)     0 ( 0.0)

Insured (%) 

  no 169 (12.2) 58 (10.7) 1 0,719

  yes  1214 (87.8)   486 (89.3) 1,140 0,572 2,456

Working position (%)    

   informal   776 (56.1)   109 (20.0) 1 0,671

   formal   485 (35.1)    94 (17.3) 1,105 0,698 1,753

   NA   122 ( 8.8)   341 (62.7)

Working hours (%)    

   <30   188 (13.6)    26 ( 4.8) 1 0,232

   30-40   553 (40.0)   104 (19.1) 1,004 0,532 1,977

   41-50   255 (18.4)    42 ( 7.7) 0,981 0,480 2,055

   >50   347 (25.1)    45 ( 8.3) 0,593 0,283 1,265

   NA    40 ( 2.9)   327 (60.1)

Income (%)    

   <5400   124 ( 9.0)    33 ( 6.1) 1 0,212

   5400-9600   138 (10.0)    26 ( 4.8) 0,749 0,330 1,717

   9601-18000   340 (24.6)    52 ( 9.6) 0,471 0,218 1,045

   >18000   499 (36.1)    97 (17.8) 0,492 0,223 1,114

   NA   282 (20.4)   336 (61.8)

 

 



118 

Table 10 – GLM for occurrence of chronic diseases 2011 

Chronic disease no yes OR 95% lower 95% upper P-value

n 1323 587

Province (%)    

   Guangxi   191 (14.4)    54 ( 9.2) 1 0.002 **

   Guizhou   179 (13.5)    49 ( 8.3) 1,092 0,425 2,919

   Hei longjiang   155 (11.7)    60 (10.2) 2,263 0,959 5,730

   Henan   158 (11.9)    79 (13.5) 1,911 0,831 4,730

   Hubei   165 (12.5)    54 ( 9.2) 1,678 0,699 4,292

   Hunan   128 ( 9.7)    90 (15.3) 2,607 1,090 6,668

   Jiangsu   147 (11.1)   102 (17.4) 4,260 1,904 10,392

   Liaoning   105 ( 7.9)    50 ( 8.5) 1,189 0,453 3,228

   Shandong    95 ( 7.2)    49 ( 8.3) 1,944 0,725 5,360

Age (mean (sd)) 41.17 (10.59) 52.74 (9.48) 2,278 1,786 2,928 <0.001 ***

Gender (%) 

   female   595 (45.0)   300 (51.1) 0,569 0,381 0,839 0.004 **

   male 728 (55) 287 (48.9) 1

Married (%)    

   s ingle   216 (16.3)    58 ( 9.9) 1 0,541

   married  1097 (82.9)   525 (89.4) 1,227 0,650 2,494

   NA    10 ( 0.8)     4 ( 0.7)

Hukou (%) 

 urban 823 (63.2) 419 (71.4) 1 0,191

 rura l   500 (37.8)   168 (28.6) 0,726 0,445 1,172

Education level (%)    

   none or primary   222 (16.8)   182 (31.0) 1 0.015 *

   middle school   629 (47.5)   294 (50.1) 1,164 0,675 2,052

   technica l/vocational/univers i ty   469 (35.4)   111 (18.9) 0,606 0,312 1,193

   NA     3 ( 0.2)     0 ( 0.0)

Insured (%) 

  no 84 (6.3) 43 (7.3) 1 0,771

  yes  1239 (93.7)   544 (92.7) 0,889 0,418 2,046

Working position (%)    

   informal   749 (56.6)   134 (22.8) 1 0,051

   formal   462 (34.9)   106 (18.1) 1,493 0,998 2,241

   NA   112 ( 8.5)   347 (59.1)

Working hours (%)    

   <30   199 (15.0)    47 ( 8.0) 1 0,196

   30-40   445 (33.6)    95 (16.2) 0,808 0,470 1,408

   41-50   309 (23.4)    37 ( 6.3) 0,532 0,282 0,998

   >50   327 (24.7)    65 (11.1) 0,853 0,477 1,536

   NA    43 ( 3.3)   343 (58.4)

Income (%)    

   <5400    61 ( 4.6)    39 ( 6.6) 1 0,618

   5400-9600    86 ( 6.5)    18 ( 3.1) 0,719 0,293 1,753

   9601-18000   279 (21.1)    45 ( 7.7) 0,596 0,283 1,288

   >18000   631 (47.7)   127 (21.6) 0,669 0,319 1,444

   NA   266 (20.1)   358 (61.0)

 

 


