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Abstract

This study tests the association between income inequality and individual’s health, an
association known as the Income Inequality Hypothesis (IIH) for China using the
CHNS dataset. We adopt a dynamic approach to account for lagged effects of inequality
on health outcomes using objective measures of health: nurse-collected health measures
and blood-based biomarkers. Using a balanced panel data across 24 years from China
we employ pooled OLS and fixed effects regression models controlling for individual
level variables, county/city fixed effects, and year dummies. We find current inequality
level not to be associated with health outcomes as reported in a recent empirical study
by Bakkeli (2016). However considering a dynamic framework, we find lagged
inequality level to have a statistical significantly associate with certain health outcomes
after accounting for a host of demographic factors. Our analysis identifies the
association between lagged inequality and health outcomes and the need for policy

makers to account for the dynamic association between inequality and health outcomes.
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Chapter 1. Income Inequality and Health

1.1. Introduction

From a microeconomics perspective, the purpose of economic development is to
maximise an individual’s utility. Over the past few decades, economies around the
world have experienced significant growth alongside an increasing income gap. Health
is the most important and fundamental indicator of people’s wellbeing. As income
inequality grows, the number of health issues is also on the rise, particularly in richer
countries.

The relationship between income and health suggests more income helps people
become healthier, due to an increased capacity to pay for health care. The relationship
between income inequality and disparities in health have been a matter of concern for
researches and policy makes around the world. This relationship became popular after
Wilkinson (1992) argued that severe income inequality levels may impede the average
growth expectancy of the Organisation for Economic Co-operation and Development
(OECD) countries. Coined as the Income Inequality Hypothesis (IIH), Wilkinson’s
analysis suggested that an individual’s health is affected by two aspects: 1) higher
income brings better health and 2) higher income inequality lowers health outcomes.
Starting from this point, several hypotheses were developed that studies have tested. To
better understand these issues in the context of China, this study evaluates the
relationship between income inequality and health (i.e., the IIH).

We find most studies in the literature show support for the IIH (Avendano & Hessel,
2015; Pickett & Wilkinson, 2015; Rostila et al., 2012). Previous studies have attempted
many ways to understand the true relationship between income inequality and health.

While the hypothesis was primarily designed to study the relationship in rich nations,
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recent researches evaluate the validity of this hypothesis in low income and middle
income nations. Although these studies used various datasets, empirical methods,
techniques and health measures, there is a lack of focus on the dynamic framework on
income inequality. This is due to data availability, as measuring the lifetime
accumulation effect of income inequality is difficult to achieve. However, based on
recently available data the accumulated effect is worth measuring (Truesdale & Jencks,
2016).

Similar to other developed nations, economic development in China has been
accompanied by a growth in income inequality, especially during the economic reform
periods. Since the economic reform in 1978, the Gini coefficient has increased from 0.2
to around 0.5 (Chen & Zhou, 2005). The growth in inequality puts China at the same
income inequality level as the United States (US). Meanwhile, the health care system
in China is not largely developed compared to the economic side. According to Tang
et al. (2008), the average life expectancy in China has not risen at the same level as the
economy has developed. Not enough attention is paid to healthy lifestyle, as smoking
and alcohol intake are still prevalent across the country (Shi et al., 2008). Conversely,
diseases caused by affluence have emerged as people’s income rises, with outstanding
cases including obesity and diabetes. Since 1978, the prevalence of diabetes and obesity
has increased dramatically. In the 1980s, the prevalence of diabetes was around 0.67%.
In 2010, the same indicator was 11.6% (Wang et al., 2017). The huge increase also
applies to the prevalence of obesity, which has increased two to three times since the
reform (He et al., 2014). However, we found few studies placed any focus on China.
These issues make China an outstanding context to study. This study delves into the
context of China and applies multiple methods to provide a better understanding of the

relationship between income inequality and individual health in China.
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1.2. Thesis Structure

This dissertation is organised as follows. Chapter 2 reviews the relevant theoretical
literature and builds a basic model to present all possible kinds of income inequality
effects, including direct effects and indirect effects. Chapter 3 provides an overview of
the empirical literature, in terms of the emerging hypotheses, the methods previous
studies adopted and the countries and locations where the hypotheses were tested.
Chapter 4 presents the institutional settings in China and comprehensively describes
the China Health and Nutrition Survey (CHNS) dataset. This is followed by the
methodology this study employs, including the constructions of all variables and
empirical regression models used. Chapter 5 presents the major findings of this study.
This chapter is divided into eight subsections showing original results, robustness
checks and interpretations of the results. Chapter 6 presents a discussion, conclusion

and directions for future studies.



Chapter 2. Review of Theoretical Literature

2.1. Introduction

The motivation behind IIH is that income levels and income inequality likely affect
health outcomes across a cohort. Nevertheless, most of the literature concentrates on
the relationships between income inequality, average heath and health disparity at the
individual level (Truesdale & Jencks, 2016).

Growing income inequality affects an individual’s health in two ways: direct effects
and indirect effects. Higher income inequality directly affects an individual’s income,
through changes in health-related expenditure. The indirect effects result from changes
in the relative position of individuals in society, including differences in income of
societal peers, modified economic and political institutions in a society and people’s
lifestyle and customs as well as ideals. These indirect effects influence an individual’s
health through changes in their health behaviours and motivations. The basic

relationship between an individual’s health and income can be expressed as:

Health; = a + f(Income;) + u;

(D

Where Health; is the individual’s health, Income; is the sum of all sources of the
individual’s income and g; is the random error term with zero mean. There are three
pathways through which income can affect an individual’s health: direct change in
Income;, indirect change through change in 8 capturing changes the slope and change
in a that can shift the curve up or down. The change of the intercept a stands for the

change in average health level.
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2.2. Direct Effects

Truesdale and Jencks (2016) suggest that the relationship between income inequality
and health should have an upward sloping line, because increasing purchasing power
disparities are driven by a rising income inequality. However, due to extremely limited
literature showing the graph as a straight line, the majority of studies prefer a concave

graph (Truesdale & Jencks, 2016). The intuition behind the concavity is the concept of

Effects of rising
income inequality

1
[ ]
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Figure 1: Summary of impacts of rising income inequality on health. Source: (Truesdale & Jencks, 2016)

marginal diminishing returns. Assuming the health returns from an extra dollar of
income discount while income increases, the transfer from rich to poor will increase the
average health level. Conversely, the money flow from poor to rich will lower the
average health level. Previous studies named this direct effect as the concavity effects
on average health or effects of individual income (Backlund et al., 1996), also known

as the absolute income hypothesis (AIH) (Lynch et al., 2004). AIH is easy to understand,
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but is far from realistic evidence (Wagstaff & Van Doorslaer, 2000). The effects from
income inequality are only significant when the income inequality level has increased
significantly from the previous generation (Truesdale & Jencks, 2016). With the
assumption that higher income contributes to better health, regardless of whether the
connection is linear or concave, higher income inequality enlarges health disparities.
The concavity shows the marginal effects of income inequality on health, which
happens at the bottom and the top. It is well understood that the transfer from the richest
to the poorest is always preferred, whereas the opposite is always the worst transfer.
For example, a person who is starving will benefit enormously from a little
improvement in income, while the same level of improvement will do nothing for the

CEO of the richest firm.

2.3. Indirect Effects

According to Equation (1), rising income inequality has indirect effects on health
through two pathways. Both pathways affect individuals through the influences of
social changes that are caused by the modification of the relationship between
individual income and individual health. A clearer depiction would be a change in
education, political institutions, consumption patterns and financial merchandise could
indirectly touch people’s health. The complicated social outcomes make the prediction
function of the basic model inaccurate. The complication also demonstrates the
pathways are not limited to two. However, in this study, we focus on the basic model
with two indirect effects: level effects and slope effects.

Level effects change the average outcomes evenly for every individual at each
income level. From the perspective of a graph as Column C in Figure 1 shows, level
effects theoretically shift the whole curve up and down. A hypothesis proposed by

Pickett and Wilkinson (2010) argued that if income inequality is higher, then every
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income group’s average health will be reduced by the same percentage. Such a
hypothesis emphasises the existence of level effects, yet the literature barely discovered
an equal portion effect of income inequality on health. A refined version of level effects
is well supported and demonstrates that, although the effects from changes in income
inequality on all income groups’ health are in the same direction, the proportion does
not have to be the same. The difference between the two level effects offers a diversity
of results of health disparity. While the hypothesis by Pickett and Wilkinson (2010)
rules out the possibility of change in health disparities, the refined less restricted version
allows alternation in health disparities.

Slope effects alter the coefficient § in Equation (1), changing the intensity of how
income inequality affects individual health. Slope effects directly influence health
disparities, which in column D of Figure 1 changes the slope of the income inequality-
health curve. While excluding level effects, the sole slope effects do not necessarily
change the mean health.

Slope effects are usually found as a motivation coming from outside (Truesdale &
Jencks, 2016). The following air pollution example clearly describes the mechanism.
Once a government sets strict rules in air pollution regulation, the overall better air
quality benefits everyone in society. Such a reduction on air pollution not only
contributes to the society’s average health level, but also smooths the curve connecting
income and airborne diseases. Thus, the slope of the curve is flatter after the regulation
is applied. If one day there happens to be a war, the government and the regulation may
disappear, leading to heavily polluted air. Under this circumstance, the slope of the
curve is increased, meaning only affluent people have the capacity to purchase air
purifying machines and enjoy better air. Conversely, poor people may not even consider

the option of better air, due to limited budget.
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Slope effects offer a different influence from another perspective. Apart from
affecting people directly in health trouble, slope effects also affect health disparities
after experiencing health problems. In our concavity case, the health disparity in a lower
income inequality society will not increase significantly after the increase of the slope.
However, when income inequality is higher the society has to navigate a tough path to
manage increasing health disparities. Truesdale and Jencks (2016) noted that slope
effects have barely noticeable implications on measuring how other social changes
affect health disparities in terms of the change of the purchasing power of money.

2.4. Theories on Direct Effects and Indirect Effects

Although Equation (1) presents the effects of income inequality on individual health
and health disparities, few studies address the theory on the part of health disparities.
We found six theories offer indications and predictions on this topic. Overall, based on
the groups of direct and indirect effects of income inequality, the six theories can be
grouped into three, namely: direct concavity effects, indirect level effects and indirect
slope effects.

Direct concavity effects suppose that increasing income inequality reduces average
health and causes health disparities. Lynch et al. (2000) argued from the vision of the
neo-materialist in that health is affected by both individual level and community level
material resources. Regarding material resources as income, they hypothesised that
higher material resources inequality leads to larger health disparities and harms average
health, which is in line with concavity effects (also called marginal diminishing returns
of health). The theory of scarcity is proposed by Mullainathan and Shafir (2013) with a
different perspective of pathway through which income affects health. The scarcity
theory assumes individual health is directly affected by individual income, different

from the neo-materialist and the effects are cognitive. More specifically, the key
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assumption of the scarcity theory is the imposition of a ‘bandwidth tax’. Such a tax
hinders an individual’s healthy behaviour and affects their long-term plans, guiding the
individual to be more risk taking.

Indirect level effects postulate that upward trending income inequality lowers all
income groups’ health as well as average health, although health disparities do not have
to be affected. Indirect level effects are advocated by Pickett and Wilkinson (2010),
Kawachi et al. (1997), Subramanian and Kawachi (2004) and Marmot (2007). The
central argument of indirect level effects is the depreciation of social capital. The
depreciation in detail presents that income inequality crushes the social framework and,
thus, damages social trust as well as social capital. The less trustworthy society reduces
public investment and increases living stress, harming the health of everyone in the
society including the rich and the poor. In summary, indirect level effects may cause
different effects on different income groups. The effect could be the same for everyone
and it could also differ by income groups.

Indirect slope effects receive the most support, stating that increasing income
inequality enlarges health disparities by enhancing health for the rich while lessening
health for the poor. It could also be the case that both the health of the rich and the poor
are reduced by increasing income inequality. Pickett and Wilkinson (2010) and Marmot
(2007) proposed the relative deprivation theory that suggests that social comparison to
better conditioned friends, colleagues and neighbourhoods within the community
generates stress and health issues for people whose living condition is lower than their
reference group. The major assumption of relative deprivation theory is that while the
poor are living within a higher-ranked cohort who pay for premium infrastructure, the
motivation effects are influenced by the depression effects for the poor causing health

issues. Conversely, the theory does not offer a prediction of the effects for the rich.
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Gilens (2012) and Bartels (2018) focused on the political part with the political capture
theory that argues that increasing income inequality could enhance the political
influence of the rich and predicts the health of the poor may be harmed if the rich’s
policy preference impedes investment in public goods and services on health (such as
constructions of playgrounds, sanitation and education). Lastly, Link and Phelan (Glied
& Lleras-Muney, 2008; Phelan et al., 2004; Phelan et al., 2010) turn to technology and
innovations to suggest the theory of diffusion of innovations. The idea is that rich and
educated individuals could gain access to the latest technology first, increasing health
disparities. The diffusion of technology and innovations to the poor and less-educated
individuals could be slower. Real world scenarios show support for the diffusion theory,
such as looking for advanced medical treatments, filtered drinking water and easier
ways to quit smoking.

2.5. Lagged Effects

While the apple you eat today will not contribute to your health right away, it may do
tomorrow or in the future. Such a belief inspires us to consider applying the same
mechanism to the focus of this study. Previous studies have touched on this field in an
empirical way and we review these empirical studies in next chapter. To the best of our
knowledge, the literature still lacks a systematic theory of how lagged inequality affects
health outcomes. Although this study concentrates on the empirical side, we attempt to
contribute to the development of a theory on the effect of lagged inequality on health
outcomes.

2.6. Conclusion

From the theoretical work surveyed in this chapter, we have observed that the
relationship between income inequality and health can be expressed in two ways: direct

effects and indirect effects. Based on these two effects, we found six theories in three
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groups: direct concavity effects, indirect level effect and indirect slope effects.
Following the intuition of lagged effects, we found little or no theories indicating lagged
effects. Chapter 3 reviews the empirical studies that apply these theories to the real

world.



Chapter 3. Review of Empirical Literature

3.1. Introduction

This chapter surveys the rich empirical literature that tests various versions of the ITH.
Highlights of this literature include the evolution of the IIH, worldwide testing of the

ITH, studies that focus on lag effects and methods adopted by previous studies.

3.2. Evolution of Hypotheses

The first study on the relationship between income inequality and health was delivered
by Loftin (1974). Loftin investigated the relationship between homicide and inequality
among the states in the US in the earliest paper on this topic. One year later, Preston
(1975) who focused on the context of both “Western and non-Western areas”
highlighted the importance of income redistribution, suggesting the redistribution of
income would benefit the poor more and harm the rich less. Marmot et al. (1978) used
a sample of 17,530 civil servants in the UK and found a significant adverse relationship
between employment grade and mortality, which known as the Whitehall study.
Rodgers (1979) attempted to uncover the relationship between income inequality and
both infant mortality and life expectancy at age 5 in a group of 56 developed and
developing countries. In the late 1980s and early 1990s, several studies showed a robust
upward tendency of violence when higher income inequality applied (Kawachi &
Kennedy, 1999). Wilkinson (Wilkinson, 1992; Wilkinson, 1996; Wilkinson, 1997)
achieved a milestone with his set of three hypotheses on the relationship between
income inequality and health namely, the AIH, the Relative Income Hypothesis (RIH)
and the ITH. Wilkinson (1992) developed the AIH in his first paper on this topic. The
AIH claims the existence of a positive relationship between one’s health and the

absolute level of income. Wilkinson then revised the income variable as the RIH. The
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RIH postulates an individual’s health is affected by the distribution of income within
society. After attempting for a couple of years to derive the causality on health
inequality, Wilkinson (1996) refined the hypothesis as the IIH. This hypothesis
suggests people’s health is affected by the income inequality level in the area in which
they live, as well as by their own income. The ITIH has inspired many studies to examine
the relationship through various methodologies and in different countries around the
world. Most studies conclude that health tended to be worse in societies with a higher
level of income inequality (Pickett & Wilkinson, 2015). Starting in 2005, researchers
shifted their focus on physical health to other detailed social outcomes such as mental
health and teenage birth rates. Based on this trend, it is clear that this topic has been
generalised to a broader range of health outcomes, thus, requiring a more general
explanation of the IIH that focused more on physical health.

Such a requirement yielded a refinement of the hypothesis by Wilkinson and Pickett
(2006). The generalised hypothesis postulates the level of income inequality may
intensify the differentiation of socioeconomic status that is driven by social gradients.
The evolved hypothesis inspired studies to adopt more detailed and general
specifications when constructing the dependent variable of health. To the best of our
knowledge, most of the studies to date confirm the hypothesis that income inequality
harms health and other social outcomes.

However, there is counter-evidence that shows little or no such relationship.
Mackenbach (2002) argued that supportive evidence for the hypothesis had disappeared.
An interesting study by Deaton and Lubotsky (2003) counteracts IIH, with the
researchers finding it was not income inequality that affected health, but the number of

black residents in areas.
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3.3. Debate of The Hypothesis

Studies around the world were in line with either no or an extremely weak relationship
between income inequality and individual health. Studies in New Zealand (Blakely et
al., 2003), Japan (Shibuya et al., 2002), England (Weich et al., 2002) and Canada
(McLeod et al., 2003) find no relationship. Conversely, some studies in Canada and
England found income inequality triggered better health outcomes (Craig, 2005;
McLeod et al., 2003). Rostila et al. (2012) noted that income inequality could have a
different consequence on different groups of people, specifically the rich and the poor.
They also found that spending on social goods such as education explained the
mechanism behind politically autonomous units in Sweden. The Sweden-based study
concluded with limited evidence for the existing relationship between income
inequality and health at the city level, whereas no relationship was found at the smaller
neighbourhood-level. Such an output emphasised the important role geographic level
plays when analysing with different aggregation levels. A recent literature review by
Avendano and Hessel (2015) evaluated whether the IIH should be rejected. Referring
to three key studies based on Switzerland (Clough-Gorr et al., 2015), Spain (Regidor et
al., 2015) and a group of 43 European countries (Hu et al., 2015), Avendano and Hessel
developed the argument that there was no causality between income inequality and
health, although they were correlated with each other.

The debate of this topic is ongoing. Pickett and Wilkinson (2015) argued that studies
with unsupportive evidence for the IIH should consider revision in the following
elements: the geographic scale, the selection of lag length and the measurement of
income inequality and health. If not chosen correctly, all these elements would bias the

results.
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3.4. Studies of Lag Effects

The Dutch famine study (Roseboom et al., 2006) argued the famine on newborn infant
is a unique case of a relative deprivation in “a well-nourished population”, which
ultimately associates with health outcomes later. Such a lifetime potential relationship
initiates the interest in investigating the lag effects of income inequality. Early studies
had reviewed empirical studies concerned with how lagged income inequality affects
individual health. Zheng (2012) covered 79 studies that analysed the relationship
between income inequality and mortality and found 11 studies focused on the lag effects,
especially the lag up to 10 years. Four studies tested through the aggregated level, while
the other seven went through multi-level analysis. These studies found mixed results.
The common feature of these studies is regarding the lagged income inequality as time-
invariant variables. Lagged income inequalities were tested in a particular year, but not
controlled as a series of past, subsequent and current income inequalities. Reviewed the
link with self-rated health this study found seven significant influences of income
inequality with up to 15 years of lag.

Broadening the horizon to worldwide studies, with a particular focus on panel
studies and time-series studies of income inequality and health, Zheng (2012)
summarised 53 additional analyses within nine studies. These studies used various
measures of health including: self-rated health, mortality, infant mortality, life
expectancy and under-5 survival rate. Over half of these studies advocated for a time-
based longitudinal income inequality effect on health, 40% showed no such relationship
and less than 10% found mixed results. Note that the issue of testing the lagged
inequalities time-invariant variables still existed.

Zheng (2012) reviewed the lag effects of income inequality when preparing analysis

of the way in which cross-country income inequality affects mortality in the US. Using
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a sample of over 700,000 individuals across 21 years, the study found income inequality
started to have a harmful effect on mortality after 3—5 years, reaching its peak at 7 years
and faded in 12 years. Although this study found a 12-year time range of the effects of
income inequality to show up, Zheng mentioned the difficulty of theoretically confirm
the time order of lag effects of income inequality. Instead, Zheng proposed a potential
intuition that the lag effects may be due to the interval of medication to take effect, and
the latency time range through which the health risks develop. This large-scale research
set an excellent example and standard in terms of the estimated average lag time. It is
worth mentioning that the average lag time in this study benefits the research of
mortality, as different measures of health should be assigned for a proper lag time. Age
cohort is another potential influencing factor, as responses from different age groups
are expected to be different.

When we stretch the relationship of inequality and health to a long-term range, the
question of causality may arise, that is, what is the exact causality between income
inequality and health? Does unequally distributed income lower health performance, or
does an individual’s long-term sick body earns them less income? Both arguments seem
reasonable on the surface, but empirical studies found unsupportive evidence for the
reverse causality statement. Time-series studies (Pickett & Wilkinson, 2015) depicted
that there is a considerable gap between changes in income inequality and changes in
health outcomes. Further, Pickett and Wilkinson (2007) found another essential fact on
the opposite side of the reverse causality argument. They found substantial evidence
backing the finding that income inequality affects the health outcomes of children and
even infants through low birth weight, infant mortality, child mental health and child
overall wellbeing. This finding strongly proves worse health as the reason for

pessimistic income and further income inequality.
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Individual conditions and social gradients are also seriously considered in the lag
effects analysis. Potential contributors such as education, gender, occupation and
employment sector, transportation and environmental regulation do not instantly affect
health outcomes. Another social element that could seriously influence health is culture.
There have been many studies that argue that culture is the core reason behind the
relationship of income inequality and health. We found that all culture-focused studies
aimed at finding the connection that health indicator changes happen after several years
of income being unequally distributed. Despite the culture difference between Japan
and north European countries, both locations have a low level of income inequality and
their societies appear more stable with less violence. Conversely, Russia and South
Africa maintain very high income inequality levels, both lack social stability and the
cultural differences between the two nations can be easily distinguished. Therefore,
hypotheses on culture must consider the compatibility of different parts of the world in
terms of development level and variety in culture (Pickett & Wilkinson, 2015).

3.5. Methodology

Early studies tended to analyse from a micro or macro perspective, while recent studies
usually use both to develop a multi-level analysis model. The micro perspective focuses
on the relationship between an individual’s income and health. The macro approach
switches to the aggregate level to analyse the relationship between income inequality
of the area, health inequality and people’s health. The selection of micro and macro
approaches make a difference, as Pickett and Wilkinson (2015) indicated that
geographical level is the key determinant of the direction of the relationship between
income inequality and health. Most studies prefer to adopt the Gini coefficient as the

measurement of income inequality. Some studies have used the Theil index (Bakkeli,
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2016) and deprivation has also been used as an income-related metric (Kondo et al.,
2008).

The literature has used various options for the health variables as the key dependent
variable. There are three types of health measurements: subjective measures (i.e., self-
rated health), objective measures (i.e., physical measurement of health markers) and
health measures for an area at a higher geographic level. Self-rated health is the most
widely used measure of an individual’s health. According to Clarke and Ryan (2006),
self-rated health is a stable measurement of health and has been confirmed by previous
studies. For a more precise and objective measurement of individual health, previous
studies have adopted diverse benchmarks such as mortality, mental health, body mass
index (BMI), blood pressure and teenager health, among others. These detailed
measurements of objective individuals’ health enabled the certainty of investigation
between income inequality and precise health outcomes. Those measurements also
opened wider options for studies to explore. Finally, the national characteristic of health
provides a measurement from a macro perspective. As an example, concentration index
(CI) has been utilised in many studies to analyse the relationship between income
inequality and health at a higher geographic level such as state or province and country

level (Zhou et al., 2017).

3.6. Focus of the Study

Early studies of the income inequality—health relationship focused predominantly on
developed countries. As theories and analytical tools were updated, Wilkinson (2011)
noted that it was more important for the developing and poor countries to be mindful
that people’s average wellbeing was not only depend on economic growth and national
income, but also the overall equality. The present study will focus on the context of

China.
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From the late 1970s, China has experienced miraculous economic growth and has
made the largest contribution to global poverty reduction, with more than 650 million
people escaping poverty. From 1981 to 2005, the poverty headcount ratio in China
dropped from 44% to 2% in urban areas and from 94% to 26% in rural areas (Baeten et
al., 2013). Meanwhile, the country also witnessed an upward trend of income inequality
as well as disparities in individuals’ health status (Tang et al., 2008). With the unique
experience of development, China has become a prominent context in which to test the
relationship between income inequality and individuals’ health (Yu & Chiu, 2016).

To the best of our knowledge, there is an increasing number of studies that explore
the relationship between income inequality and other social outcomes, while the
number of analysis of the relationship between income inequality and health in China
is not increasing as rapid as in developed counties. Among nine relevant reviewed
studies, the majority advocated for the ITH (Baeten et al., 2013; Feng et al., 2012; Li &
Zhu, 2006; Pei & Rodriguez, 2006; Sun et al., 2012; Yang & Liu, 2018; Yang &
Kanavos, 2012; Zhou et al., 2017). However, there is one outstanding study conducted
more recently (Bakkeli, 2016) that shows negative support for the hypothesis. Almost
every study in China has adopted the Gini coefficient or a revised version of the Gini
coefficient to suit certain research environments and conditions.

For health variables, these China-based studies used self-reported health as their
main measurement of an individual’s health. Li and Zhu (2006) applied physical
functions (PF) and activities of daily living (ADL), in addition to self-rated health. Sun
et al. (2012) applied multiple measurements of health including self-reported
depression, perceived stress and cigarette smoking. Unlike the above two studies,
Baeten et al. (2013) developed two new health variables: income-related health

inequalities (IRHI) and a Gini index of health. Studies analysing higher macro levels
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adopt a different metric for health variable (i.e., health inequality). Zhou et al. (2017)
used health-related quality of life (HRQoL) measured by the EQ-5D, which is a CI of
the health inequity. Yang and Liu (2018) tested the relationship between air pollution,
public health and health inequality. They adopted the slope indices of inequality (SII)
and the health concentration curve to develop their health variables. Bakkeli (2016)
adopted a combination of four objective measures of health including: blood pressure,
waist-to-hip ratio (WHR), mid-upper arm muscle circumference (MAMC) and obesity
to quantify health status.

While some studies around the world disclaimed the IIH (Clough-Gorr et al., 2015;
Hu et al., 2015; Regidor et al., 2015), Bakkeli (2016) delivered the first study that cast
doubt on the IIH in China. The study tested the relationship in China to find an
astonishing and statistically robust conclusion that income inequality had no or little
effect on health. These findings are in stark contrast to those reported in the context of
China in which existing research has found the IIH to hold. According to Pickett and
Wilkinson (2015), there is a strong relationship between income inequality and health
and studies with unsupportive outcomes should consider testing at a higher level of
geographic level. Dorling and Barford (2009) offered a similar idea that supports the
hypothesis. Conversely, Avendano and Hessel (2015) tended to reject the hypothesis.
There has been no study that attempts to confirm or cast doubt on Bakkeli’s findings,
as far as we are aware.

Pickett and Wilkinson (2015) suggested future studies consider different measures
of income inequality, test specific causal pathways with different time lags for different
outcomes and incorporate wealth inequality in the discussion of inequality. The present
study incorporates objective measures of health into the analysis to evaluate and extend

the IIH in China. Using objective measures of health allows us to avoid the
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measurement bias and reporting bias associated with self-reported measures of health
(Sinha et al., 2018). The outcome of this study will provide insights into improving

people’s overall wellbeing in China and in other developing countries.

3.7. Conclusion

This chapter surveyed the empirical literature on various versions of income inequality—
health relationship. Based on this survey, it appears that the situation of developing
countries (particularly China), has been relatively neglected, which leads to the focus
of the present study. Chapter 4 introduces the dataset and methods this study employs
including processing the dataset, specification of empirical regression models and

definitions of variables.



Chapter 4. Research Method

4.1. Introduction

This chapter describes the methods by which we intend to pursue our objective of
making an empirical study of the income inequality—health relationship in China.
Highlights include the dataset description and processing, specifications of regression

models and definitions of variables.

4.2. Data

This study utilises the data from the CHNS, which is a longitudinal panel dataset
collected from 1989 to 2015. This survey is an international collaborative project
conducted by the Carolina Population Center at the University of North Carolina at
Chapel Hill in the US and the National Institute for Nutrition and Health, formerly the
National Institute of Nutrition and Food Safety, at the Chinese Center for Disease
Control and Prevention (CCDC). CHNS is designed to evaluate the influence of health,
nutrition and family planning policies and other social policies imposed by local
governments. The primary objective of this dataset is to reveal the relationship between
China’s social and economic development and its population’s health and nutrition
status. All socioeconomic and health data for this study are accessible in the CHNS
dataset.

4.2.1. Data Description

At the time this study was undertaken, the CHNS dataset contained data across nine
provinces: Jiangsu, Shandong, Henan, Hubei, Hunan, Guangxi, Guizhou, Liaoning
(missed 1997), Heilongjiang (added 1997), Beijing (added 2011), Shanghai (added
2011) and Chongqing (added 2011). The nine provinces are distributed in the western,

eastern, middle and northern areas of China and consist of 72 cities or counties. The
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CHNS sample is not designed to be representative at the country level but at the
provincial level according to Popkin et al. (2009), the provinces and counties surveyed
are differed substantially in geography, public resources, economic development, and
health indicators. The CHNS sample are picked from randomly selected households to
demonstrate a wide range of economic and demographic characters. This study utilises
the CHNS dataset up to the tenth wave, including 1989, 1991, 1993, 1997, 2000, 2004,
2006, 2009, 2011 and 2015.

4.2.2. Collection of Data

CHNS is an open source project, and its dataset can be found and downloaded through
their website (i.e., https://www.cpc.unc.edu/projects/china). The website offers data in
each category including: biomarker, agriculture, asset, business, individual energy,
childcare, constructed income, individual education, ever-married women, health care,
ID, income categories, infant feeding, livestock, macronutrients, media, nutrition,
physical examination, relationship, time use and urban index. All the data in these
categories are compressed into zip file packages. Unzipping all files provides the
original CHNS datasets in SAS format. For straightforwardness and convenience, we
use the software Stat/Transfer and transfer the SAS-formatted original CHNS datasets
to the DTA format, which could be used in Stata. After the confirmation of a success
full transfer, we merged relevant datasets.

4.2.3. Merging Datasets

For convenience of analysis, we merged the relevant data into two datasets. The
following data are merged for the analysis of nurse-collected markers: constructed
income, individual education, ever-married women, physical examination, ID and

urban index. The nurse-collected markers dataset covers the full time range from 1989
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to 2015, hence, the merged dataset of nurse-collected measures is a longitudinal
unbalanced panel dataset across 26 years.

The analysis of blood-based biomarkers is based on the dataset that consists of
biomarker, constructed income, individual education, ever-married women, physical
examination, ID and urban index. In contrast with nurse-collected measures, the blood-
based biomarkers are only available for 2009. Thus, the analysis of blood-based
biomarkers is focused on a cross-sectional dataset in 2009.

4.2.4. Cleaning Dataset

For better control and understanding of the relationship between income inequality and
individual health, we set the first restriction that observations are limited to people aged
16—69. The second restriction imposed is that observations must be employed. These
two restrictions remove over half the total observations. After the cleaning process, the
total number of individuals is 22,819 from 1989 to 2015, resulting in 74,970
observations in total. Note that because this study adopts the same method of cleaning
dataset as Bakkeli (2016), thus the representativeness is not dropped after cleaning
dataset. Table 1 presents detailed descriptive statistics for all variables.

To capture the city and county level fixed effects, we generate a variable stand for
the county ID based on the original administrative division in the CHNS dataset. All 72

cities and counties are labelled uniquely.
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Table 1 Descriptive Statistics for the Reduced Sample
Observations
Variables (N) Mean (SD) Min/Max
Health (Nurse-collected Measures)
Blood Pressure 58,341 0.46 (0.50) 0/1
WHR 51,964 0.56 (0.50) 0/1
MAMC 63,059 0.07 (0.25) 0/1
BMI 64,253 0.24 (0.43) 0/1
Waist Circumference 74,970 0.55 (0.50) 0/1
Health (Blood-based Biomarkers)
C-Reactive Protein 5,760 0.08 (0.27) 0/1
HbAlc 5,760 0.07 (0.25) 0/1
Cholesterol Rate 6,668 0.30 (0.46) 0/1
Inequality
Gini Coefficient™® 74,970 0.45 (0.09) 0.22/0.75
Theil L* 74,970 0.46 (0.19) 0.09/1.4
Theil T* 74,970 0.41 (0.19) 0.1/2.25
Theil V* 74,970 0.76 (1.06) 0.11/5.30
Income
Individual Income 74,970 11510 (34189) 0/4800000
County Average Income 74,970 11495 (13224) 758/78049
Individual Controls
Age 74,970 42.83 (13.54) 16/69
Gender 74,970 1.49 (0.50) 0/1
Marital Status 74,970 0.88 (0.32) 0/1
Majority 74,970 0.88 (0.33) 0/1
Years of Education 74,970 7.76 (4.40) 0/18
Urban 74,970 0.31 (0.46) 0/1
Occupation
Service Class 62,944 0.09 (0.28) 0/1
Non-manual Worker 62,944 0.09 (0.29) 0/1
Skilled Worker/Supervisor 62,944 0.10 (0.31) 0/1
Semi-/non-skilled Worker 62,944 0.21 (0.41) 0/1
Farmers 62,944 0.47 (0.50) 0/1
Others 62,944 0.40 (0.19) 0/1
Employment Sector
State 62,438 0.30 (0.46) 0/1
Collective 62,438 0.37 (0.48) 0/1
Family Farming 62,438 0.17 (0.37) 0/1
Individual Enterprise 62,438 0.14 (0.35) 0/1
Private Three-cap. Enterprise 62,438 0.01 (0.09) 0/1
Others 62438 0.02 (0.13) 0/1

Note. *Author’s calculations. See Appendix A for further detail. WHR = waist-to-hip ratio.

MAMC = mid—upper arm muscle circumference. BMI = body mass index. CRP = C-reactive

protein.
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4.3. Methods of Data Analysis Employed

Given our goals and objectives, this study adopts a quantitative approach from a large
number of individuals with the application of statistical techniques to recognise overall
patterns in the relations of processes. In line with findings from previous studies,
geographic scale does implement a significant effect on research outputs (Chen &
Gotway Crawford, 2012). According to previous studies, cities and counties in CHNS
are large enough to capture the contextual information required (Pickett & Wilkinson,
2015). Therefore, this study selects city and county level as the basic geographic level
to analyse.

4.3.1. Data Analysis Techniques

Inspired by Bakkeli (2016) and Sinha et al. (2018), this study uses objective measures
of health to compare results from different measurements of health, then further
explores whether past income inequalities affect health. To capture the time-invariant
factors while controlling the possibility of bias due to unobserved heterogeneity, this
study creates linear probability models with the main research method of fixed effect
analysis. Each model is adjusted for individual control variables and year dummies.
Although the method of fixed effect analysis is similar to the study conducted by
Bakkeli (2016), this study includes more objective health metrics and lagged
inequalities to make comparisons.

4.4. Modelling Strategy

To fit the set goals, we first confirm the relationship between income inequality and
nurse-collected health markers, then compare the outcomes with blood-based
biomarkers. Finally, we test whether lagged inequalities make any difference. We
achieve this by constructing eight econometric models. All models are estimated with

each health variable respectively and further adjusted for individual control variables.
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Model 1 and Model 2 mainly focus on the goal of refreshing Bakkeli’s study with the
latest CHNS dataset and blood-based biomarkers. Model 3 and Model 4 analyse this
relationship but incorporate income inequalities of the past. All models are regressed
separately for males and females.

Model 1 and Model 2 test the relationship between income inequality and health
using nurse-collected health markers and blood-based biomarkers. As an extension to
Bakkeli’s study, this group utilises the latest CHNS dataset with data up to 2015.
Overall, the development of the four models follows Bakkeli’s process. The expected
functions of Model 1 and Model 2 would be in line with the previous study, thus, the
results from these two models can be judged as reinforcing or opposing Bakkeli’s no
relationship conclusion.

Model 1 contains three equations from Equation (2) to Equation (4). Equation (2)

includes income inequality, individual income and average income in a city or county:

Health;.,; = a + [incomeinequality. + [income;.; + y;countyincome,,
+ Nict

)

Equation (3) absorbs the detailed individual control variables:

Health;.; = a + Biincomeinequality. + [,income;.; + y,countyincome;
+ Y2 Cict + Nict
3)

Equation (4) adds years, dummies and county and city level fixed effects to Model

Health;.; = a + Biincomeinequality. + [,income;.; + y,countyincome;

+ V2 Cict + V3De + €c + Ve + Niee

4
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Model 2 includes Equation (5) and Equation (6). It focuses on health status as
measured by blood-base biomarkers. We apply the ordinary least squares (OLS)
technique in this model to test the relationship between income inequality and blood-
based biomarkers. Due to the blood-based biomarkers only being available in 2009, the
analysis from Model 2 is based on a cross-sectional dataset instead of a panel dataset.
We use OLS in Model 2, to keep the most similarity between nurse-collected measures
analysis and blood-based biomarkers. Due to the analysis of blood-based biomarkers
being undertaken on a cross-sectional dataset, county average income would be omitted
if we adopted the fixed effect model. Thus, we employ the cross-section regression
technique of OLS for this analysis. In a similar set up to Model 1, Model 2 introduces
more detailed and reasonable factors into the models to reveal the connection between
income inequality and specific health issues.

Equation (5) retains the identical specifications with the exception of health
variables:

Health;. = a + f,incomeinequality ;o909 + Boincome;. + y;countyincome,
+ Nic
(5)

Based on Equation (5), Equation (6) adds individual control variables:

Health;. = a + piincomeinequality ,09 + f2income;. + y;countyincome,
t720ic +¥3D + e + v + it
(6)

As reviewed in section 3.4, the money you earn today will influence your life
tomorrow. In other words, income inequality in the past contributes to life today.
Therefore, lag effects should be considered in the analysis. Previous researchers discuss

the topic of lag effects, with some finding supportive evidence to show that lag effects
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are essential while others hold opposite opinions. This study utilises the method in
accordance with Blakely et al. (2000). Although Blakely et al. (2000) argued 15 years
of lag is appropriate, due to the data limitation we moderate the lag to nine years. From
the perspective of dynamic framework, the changing amount of income inequality is
credited more with resulting in people’s lives. Model 3 and Model 4 are extensions of
Model 1 and Model 2, in incorporating the inspiration of lagged inequalities. Model 3
extends Model 1 with three waves of lagged inequalities, while Model 4 does the same
to Model 2.

The model specification for Model 3 is presented in Equation (7). Three
specifications of this model are estimated with three waves up to nine years of lags of
income inequality added into the analysis:

Health;,; = a + Byincomeinequality .+ p,incomeinequality 1)

+ Bsincomeinequality . ;_;) + Paincomeinequality .z,

+ Bsincome;.; + ycountyincome ; + et

(7)
Health;,; = a + Byincomeinequality .+ p,incomeinequality 1)
+ Bsincomeinequality . ;_,) + Paincomeinequality .z
+ Bsincome; . + vy countyincome s + V2 Cict + Mict
(8)

Health;,; = a + Biincomeinequality .+ p,incomeinequality 1)
+ Bsincomeinequality . ;_,) + Paincomeinequality ;s

+ Bsincome;. + y,countyincome, + y,Cic + 3D + €. + v + it
(€))
Model 4 employs the same methods as Model 3, but differs in the set up. Model 4

could be regarded as a variant of Model 2 and it contains Equation (10) and Equation

at):
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Health;. = a + pincomeinequality ,¢99+ Lz incomeinequality ;o6
+ Bzincomeinequality ;04 + Bsincomeinequality ;400

+ Bsincome;. + y,countyincome, + ;¢

(10)
Health;. = a + fincomeinequality ,¢09+Lzincomeinequality ;o6
+ Biincomeinequality o004 + Psincomeinequality 000
+ Bsincome;. + y;countyincome, + y,Cic + y3D + v + 1.
(11)

In all models, i indicates ID of each individual, ¢ stands for county ID, t stands for
the wave which the survey was taken, C is a vector consisting of individual control
variables, D is the vector of year dummies, S is the coefficient this study will test, & is
interpreted as an unknown intercept of county units, v is the year of dummies error and
7 is the term of disturbance. Table 2 summarises specifications of all models.

Table 2 Summary of Models’ Specification

Equation# Lags Data Type Estimation Individual
Method Control

Model 1

2 No Panel OLS No

3 No Panel OLS Yes

4 No Panel Fixed-effects Yes
Model 2

5 No  Cross-sectional OLS No

6 No  Cross-sectional OLS Yes
Model 3

7 Yes Panel OLS No

8 Yes Panel OLS Yes

9 Yes Panel Fixed-effects Yes
Model 4

10 Yes Cross-sectional OLS No
11 Yes Cross-sectional OLS Yes

Following Bakkeli (2016), health variables are specified as binary variables that
have two indicators. Poor health is assigned the value of health variables equal to 1,

while the value of O indicates a healthy function. With the assumption of health
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indicators and common knowledge, this study hypothesises that lower income
inequality reduces health issues and, conversely, higher income mitigates health risks.
Therefore, in this study we expect the coefficient on income inequality to be greater
than zero and the coefficient on income to be less than zero. Applying this to the models
above, f; > 0 and B, < 0. To ensure the results from all models are reliable, we
undertake robustness checks using diverse measures of income inequality. Specifically,
this study chooses three variants of Theil indices as the replacement for Gini
coefficients: Theil L, Theil T and Theil V. Theil L is sensitive to bottom level income
changes and is the average logarithm deviation. Theil T is known as the Theil index
and is sensitive to upper level income changes. Theil V is the variation of half the
squared coefficient. Conversely, Gini coefficient is sensitive to changes in income at
the middle level (Bakkeli, 2016).

The assumption of independent and identically distributed random variables (iid) in
a panel dataset is indispensable. Serial correlation is a potential issue in this study, as
the observations can be correlated over time and within the county or city. This could
lead to the collapse of the assumption of iid. To address this risk, two-way cluster-
robust standard errors are employed on both individual and county and city level units

(Cameron et al., 2011).

4.5. Variable Definition

Following are the definitions of the variables referred to in the above equations.
4.5.1. Dependent Variable

As discussed, the dependent variables are all health markers that can be grouped into
two. To capture more detail of the connection between inequality and health, this
study follows Sinha et al. (2018) to use two types of health measurements: nurse-

collected health measures and blood-based biomarkers.
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4.5.2. Nurse-collected Markers

Model 1 and 2 use nurse-collected markers including blood pressure, WHR, MAMC
and obesity. Previous studies have found blood pressure to be an accurate health
indicator that can predict potential diseases such as heart disease, stroke, chronic kidney
disease and coronary artery disease (Trialists’Collaboration, 2008). Systolic blood
pressure and diastolic blood pressure were measured three times for every individual.
To obtain the most accurate results, we skip the first reading and take the average of
the second and third measures. The cut-off value of blood pressure is 120/80 mmHg
(Blakely et al., 2003; MacMabhon et al., 1990). Therefore, a normal blood pressure is
characterised as at or below 120/80 mmHg.

WHR measures the distribution of body fat. Although WHR is usually a metric of
obesity, it captures more responses compared with BMI because WHR considers body
structure. WHR has been regarded as an important indicator for older people’s mortality
(Price et al., 2006) and general health for average people. WHR is also considered an
accurate metric of cardiovascular diseases and, more importantly, is found to be a more
suitable indicator for Asian populations (Wu, 2006). This study sets the bar at 0.80 for
women and 0.90 for men, according to the World Health Organization (WHO (2011Db),
with any value over the cut-off value judged as abnormal.

MAMC is often used to assess the status of malnutrition by measuring protein
storage as well as muscle mass. This measure has been utilised in the literature as an
indicator of body composition (Jarvis, 2011) in developing context studies. Following
WHO norms, we use the cut-off value of 20.88 for women and 22.77 for men (WHO,
2004)

Body Mass Index (BMI) is a traditional indicator of obesity. According to WHO

(2004), the suggested cut-off point for the Chinese population is 25 kg/m2, meaning an
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observation with a BMI under 25 kg/m2 would be excluded from obesity. This study
also uses waist circumference as the enhancement of the BMI to measure obesity. Waist
circumference is a more informative measure of obesity comparing to BMI. Waist
circumference also correlates with cardiovascular risk and is more accurate for Asian
populations. The cut-off value of waist circumference differs in gender, with 80 for
women and 90 for men. Any measure over the cut-off value is regarded as an indicator
of obesity (Wu, 2006).

4.5.3. Blood-based Biomarkers

This study adopts three categories in blood-based biomarkers including: inflammatory,
blood glucose and cholesterol ratio. Inflammation is measured by C-reactive protein
(CRP), a type of protein that could reflect chronic inflammation. According to Ishii et
al. (2012), a CRP value above 5 mg/L is considered a high risk infection and a value
above 10 mg/L is considered a severe risk infection. HbAlc, known as glycated
Haemoglobin, is the examiner of diabetes. The cut-off values of HbAlc are 48
mmol/mol for diagnosed diabetes and 42 for the predictable risk for diabetes (WHO,
2011a). The cholesterol rate is the amount of fat in the blood. The value of cholesterol
rate over 4 suggests there is elevated atherosclerotic risk (Millan et al., 2009).

4.5.4. Independent Variables

The variable income in the models is the aggregated income including all income
sources of the individual. To obtain individual income, we calculate the sum of
individual income from all sources after deducting individual expenditures. Note, this
calculated individual income is not per capita income within the household. The logic
is that some income categories such as household subsidies and other income could not
be assigned to a specific member in the household and, thus, could not be a part of

individual income.
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Income inequality is mainly presented by the Gini coefficient that is calculated at
the county level. We employed Stata software to calculate the Gini coefficient. The
code utilises the definition equation to calculate (see Appendix A). As this study
focuses on the county and city geographic level, we first create 72 location indicators
for each county and city. Then, we compute the Gini coefficient for the assessed units
at county and city level. To obtain the proper consequence of income inequality on
health status, this study includes a dynamic method that is the time-lag in calculating
the coefficient in models 3 and 4. The lagged Gini coefficients adopted are across waves
up to last three waves. Note that the potential issue of individuals’ heterogeneous
exposure to income inequality is avoid in this study because this study captures same
individuals over time by identification through individual ID, thus the computation of
Gini indices is done through the same cohort of observations. Furthermore, according
to Popkin et al. (2009), although there exists attrition issue, the team conducting the
CHNS data collection did find a remedy to keep the dataset representative. Since the
CHNS data is collected in various years, the typical lag length in Model 3 is over nine
years and eight years. Model 4 focuses on the biomarker data from CHNS wave 2009.
Therefore, one wave lag is the year 2006, two wave lags lead to the year 2004 and three
wave lags stands for the year 2000. The lagged Gini coefficients are allocated
accordingly. All Gini coefficients including the current lags are standardised to their
related z-score, which means the standardised variables fit the normal distribution with
zero average and one standard deviation.

For the effect of geographic scale, the analysis is further adjusted for average county
and city income using the variable county income available in CHNS. This variable
assesses the average disposable income in the county or city where respondents live.

The computation of this variable follows the location indicators we generated when
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obtaining the county and city level Gini coefficients. As we already have the location
indicators, we use the average of individual income within the county or city. Although
the adoption of both individual income and county average income in the models is
inspired by Bakkeli (2016), this study tests the potential issue of correlation and
multicollinearity, in both tests the null hypotheses are not significant, detailed test
results are shown in Appendix A. For consistency, the county income is also
standardised by the corresponding z-score. All income variables and income inequality
variables are analysed as continuous variables.

The individual control vector D consists of individual control variables including
age, gender, marital status, racial (i.e., ethnic) majority, education, whether the
individual lives in an urban area and sector of employment. Age is restricted to the
range of 16—69 and analysed as a continuous variable. This study takes gender into
account as well as marital status and racial majority. Gender is applied, as every model
conducts male and female separately. The original data of marital status has the
following category: never married, married, divorced, widowed and separated. We
convert these categories into a binary variable, labelling never married as value 0 and
the rest as married with value 1. Racial majority is defined with value 1 if the individual
is Han Chinese, otherwise the value is 0. Variable education is measured by years of
education, representing the participants’ highest level of education. The original
education data is more detailed and contains the following levels: primary school, lower
middle school, upper middle school, technical school and college. We transform and
classify the original data by combining technical school and college together to make
the level of education easy to read. The level of education is examined by the following
metric, with 18 years as the highest education level (PhD) and 0 as never-educated.

The data on occupation in CHNS data has 16 categories:
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10.

11.

12.

13.

14.

15.

16.

Senior professional/technical
Junior professional/technical
Administrator/executive/manager
Office staff

Farmer, fisherman, hunter
Skilled worker

Non-skilled worker

Army officer, police officer
Ordinary soldier, policeman
Driver

Service worker

Athlete, actor, musician
Other

Small household business
Homemaker

Student.

Following Bakkeli’s study, this study groups the above 16 values into six groups:

1.

2.

5.

6.

The service class (1) (3) (8)

The non-manual worker (2) (4)

The skilled workers/supervisor (6) (9) (10) (12)

Semi-skilled and non-skilled workers (7) (11)

Farmers (5)

Other (13) (14) (15) (16).

Employment sector is also considered alongside occupation. The CHNS dataset

offers nine values in the employment sector:
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1. Government

2. State service/institute

3. State-owned enterprise

4. Small collective enterprise

5. Large collective enterprise

6. Family contract farming

7. Private, individual enterprise

8. Three-capital enterprise

9. Unknown.

In the analysis, we created six groups to present the employment sector:
1. The state sector (1) (2) (3)

2. The collective sector (4) (5)

3. The sector of family farming (6)
4. The individual enterprise (7)

5. Three-capital enterprise (8)

6. Others (9)

4.6. Conclusion

In this chapter we have explained the empirical methodology employed in this study.
The following chapter discusses the implementation and the interpretation of the results

of this methodology, as applied to the CHNS dataset.



Chapter 5. Empirical Results and Analysis

5.1. Introduction

This chapter presents the results of our empirical analysis. We begin with our empirical
analysis with a replication of the recent study by Bakkeli (2016). The reason for doing
this is to test whether Bakkeli’s conclusions hold with the updated dataset. We then
progress to our own study that extends the IIH with detailed objective health measures
and lagged income inequality effects.

5.2. Replication Results

First, we update Bakkeli’s study using the same set up of models and extended CHNS
data up to 2015. The reference group is married Han-ethnic farmers with rural
household registration. This group work in the collective sector and do not have any
education. Overall, the results are consistent with Bakkeli’s findings, that is, a weak
connection is found between income inequality and nurse-collected health variables.
5.2.1. Empirical Results

The regression results are shown in Table 3. We find that estimating Equation (2) when

only including Gini, individual’s income and county average income, Gini indices
make a significant contribution to a higher risk of abnormal blood pressure, higher
WHR and BMI for both men and women. An increase in income for women leads to a
greater improvement in their blood pressure, WHR, BMI and waist circumference,
while there is no noticeable change for men. For blood pressure, WHR and BMI, the
significant positive signed coefficients on county average income is consistent with
Bakkeli’s findings, which is still shocking. Conversely, for MAMC and waist
circumference, the negative significant sign indicates local economy development

improves these health performances, which follows rational logic.
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Table 3 OLS and Fixed Effects Model for Nurse-Collected Health Outcomes

Female Male
2) (€)) “4) 2) A3) “4)
Blood Pressure
Gini 0.032%**  0.014%* 0.019**  0.030***  (0.017*** 0.016
(0.006) (0.006) (0.009) (0.006) (0.006) (0.010)
County Income 0.101%**  (0.051%** -0.012 0.110*%**  0.067*** 0.003
(0.009) (0.007) (0.020) (0.008) (0.008) (0.016)
Income —0.032***  —0.007* —0.005 —0.000 0.003** 0.003**
(0.007) (0.004) (0.004) (0.001) (0.001) (0.001)
Constant 0.390***  —0.218%** 0.012 0.519%** —0.003 0.274%**
(0.011) (0.033) (0.041) (0.012) (0.035) (0.047)
No. of Obs. 29,438 22,345 22,345 28,903 24,612 24,612
No. of Groups 72 72
WHR
Gini 0.023%** 0.009 0.002 0.024%** (0,024 %** 0.007
(0.005) (0.006) (0.008) (0.008) (0.007) (0.007)
County Income 0.039%**  (.027%** 0.002 0.092%**  0.066%** —0.003
(0.005) (0.006) (0.017) (0.007) (0.008) (0.016)
Income —0.021*%**  —0.002 —0.003 0.004 0.001 0.002
(0.005) (0.006) (0.005) (0.004) (0.003) (0.003)
Constant 0.740%**  (0.426%**  (0.373%**  (.350%** —0.039 -0.013
(0.008) (0.032) (0.035) (0.010) (0.032) (0.031)
No. of Obs. 26,235 19,201 19,201 25,729 21,445 21,445
No. of Groups 72 72
MAMC
Gini 0.000 0.002 —0.001 0.000 —0.000 0.001
(0.002) (0.002) (0.003) (0.003) (0.003) (0.003)
County Income —0.012*%**  —0.008**  0.021**  —0.028*** —0.018***  0.017*
(0.003) (0.003) (0.008) (0.004) (0.003) (0.010)
Income 0.000 —0.001 —0.001 —0.001 0.001 0.000
(0.001) (0.002) (0.001) (0.001) (0.001) (0.001)
Constant 0.052%** (. 107%** 0.032 0.088***  (0.205%**  (.059**
(0.005) (0.022) (0.025) (0.007) (0.038) (0.028)
No. of Obs. 31,827 24,469 24,469 31,232 26,825 26,825
No. of Groups 72 72
BMI
Gini 0.011** 0.004 0.006 0.011%* 0.009* 0.003
(0.005) (0.006) (0.005) (0.006) (0.006) (0.004)
County Income 0.073***  0.041%**  —0.024*  0.101***  (0.069*** —0.003
(0.007) (0.007) (0.013) (0.007) (0.008) (0.012)
Income —0.029%** _(.015%** —0,011%** 0.005 0.000 0.001
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Female Male
2) 3) “4) (2) 3) “4)
(0.005) (0.003) (0.003) (0.004) (0.003) (0.002)
Constant 0.241%**  —0.084** 0.056 0.237*%*  —0.098***  (,146%**
(0.011) (0.034) (0.038) (0.012) (0.023) (0.033)
No. of Obs. 32,340 24,961 24,961 31,913 27,483 27,483
No. of Groups 72 72
Waist
Circumference
Gini —-0.001 0.013 0.013%* -0.016 0.007 0.006
(0.008) (0.012) (0.007) (0.012) (0.012) (0.007)
County Income —0.016*** —0.023***  —0.001 —0.054***  —(0.030*** 0.020
(0.006) (0.009) (0.018) (0.010) (0.009) (0.019)
Income —0.023***  —0.006 —0.005 0.006 0.003 0.002
(0.005) (0.005) (0.004) (0.004) (0.004) (0.003)
Constant 0.604***  (0.628***  (0.336***  (0.491%**  (.684***  (.340%**
(0.011) (0.040) (0.037) (0.013) (0.039) (0.034)
No. of Obs. 36,605 28,759 28,759 38,365 33,549 33,549

No. of Groups

72 72

Note. OLS = ordinary least squares. WHR = waist-to-hip ratio. MAMC = mid-upper arm
muscle circumference. BMI = body mass index. Obs. = observations. (2) = basic OLS, (3) =
OLS with individual controls and (4) = fixed effects.

When including individual controls variables, Equation (3) shows that the power of
an increase in income inequality is still significantly and is associated with a higher
chance of having abnormal blood pressure for both genders, WHR and BMI for men,
but all magnitudes have been reduced. Similar changes can also apply to income growth,
both the magnitude and significance from earning more money are diminishing for
women. Interestingly for men, as income grows the power is changed both in its sign
and significance, meaning men are more likely to present unusual blood pressure.
Uniformly, all parameters on county average income decline after adding the individual
controls.

Equation (4) reveals the response of county and year fixed effects. Overall, we find
the relationship between income inequality and nurse-collected health measures is

disconnected. Although the results of inequality on blood pressure and waist
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circumference are still significant at 10% for women, compared to Equation (2) and
Equation (3), the strength of such outcomes are discounted. Individual income is also
disconnected with most of the health measures for both genders, except men’s blood
pressure. With the exception of MAMC for both genders and BMI for women, the
significance of average county income disappears for all genders and nurse-collected
health measures.

Appendix B provides a table of the results from Equation (2) to Equation (4), in
which we find individual controls reveal informative responses. Old age has a
significant effect on health risks, which is intuitive and aligned with human body
mechanism. Like age, marital status is closely connected to nurse-collected health
outcomes for both genders, but interestingly the connection dichotomises. Married
individuals are more likely to have normal blood pressure, waist circumference and
MAMC. Conversely, people who marry face a risk of higher BMI and WHR. Men who
live in urban areas have a higher risk of having abnormal blood pressure and BMI. The
power of education levels is also prevalent across all health outcomes. Disregarding
gender, a better-educated individual has a lower chance of abnormal blood pressure and
WHR. For women, a higher education level also provides a better indicator of BMI.
Whereas for men, a higher education level leads to obesity (BMI and waist
circumference), but better MAMC. Occupation and employment sectors also play a role,
especially for men. All six categories for men are significant, but with different signs.
Working causes harm to health except for MAMC, meaning the indicator of MAMC
improves as men work. The outstanding example of employment sector is women’s
waist circumference. We observed mixed outcomes, as women working in an office
tended to have a better waist circumference, whereas women doing manual work were

more likely to be exposed to obesity.
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5.2.2. Robustness Check

The robustness analysis replaces the Gini with the Theil indices. As shown in Table 4,
the outcome of Theil indices exhibits mostly identical trends as shown by the Gini
coefficient, while none of the inequality measures show their significance. Men’s
individual income is statistically robust, as all three Theil indices support the result.
Modest evidence shows county average income is robust for both genders’ MAMC. In
women’s BMI, county average income and individual income are found to be
statistically robust. Overall in all cases, there is little evidence to support the
significance of county average income and individual income.

Table 4 Fixed Effects Models on Nurse-Collected Health with Theil’s Indices

Female Male
Theil’s L Theil’s T Theil’s V. Theil’s L Theil’s T Theil’s V

Blood Pressure

Inequality -0.010 —0.006 -0.007 0.000 0.004 0.000
(0.007) (0.006) (0.005) (0.009) (0.007) (0.005)
County income —0.006 —-0.003 —0.000 0.005 0.001 0.004
(0.021) (0.024) (0.025) (0.017) (0.019) (0.019)
Income —-0.005 —-0.005 —-0.005 0.003** 0.003** 0.003**
(0.004) (0.004) (0.004) (0.001) (0.001) (0.001)
Constant 0.027 0.019 0.016 0.289%*** () 204%%** 0.290%**
(0.040) (0.041) (0.041) (0.043) (0.044) (0.045)
No. of Obs. 22,345 22,345 22,345 24,612 24,612 24,612
Female Male
Theil’sL  Theil’s T  Theil’s V' Theil’s L Theil’s T Theil’s V
WHR
Inequality 0.004 0.011 0.007 0.003 0.005 0.001
(0.009) (0.009) (0.006) (0.007) (0.006) (0.005)
County Income 0.001 -0.011 -0.008 —-0.003 -0.008 —0.003
(0.018) (0.021) (0.021) (0.017) (0.018) (0.018)
Income —-0.003 —-0.003 —-0.003 0.002 0.002 0.002
(0.005) (0.005) (0.005) (0.003) (0.003) (0.003)
Constant 0.372%**  (0.367***  (0.366%** -0.017 -0.019 -0.017
(0.035) (0.036) (0.037) (0.031) (0.031) (0.032)
No. of Obs. 19,201 19,201 19,201 21,445 21,445 21,445
Female Male
Theil’sL  Theil’s T  Theil’s V' Theil’s L Theil’s T Theil’s V
MAMC
Inequality 0.004 0.005 0.002 0.002 0.001 -0.002

(0.004)  (0.004)  (0.005)  (0.005) (0.004) (0.004)
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Female Male
Theil’sL  Theil’s T  Theil’s V' Theil’s L Theil’s T Theil’s V
County Income 0.019%** 0.016 0.018 0.017 0.017 0.019*
(0.009) (0.010) (0.011) (0.011) (0.011) (0.011)
Income -0.001 -0.001 -0.001 0.000 0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Constant 0.100%**  0.097***  (0.097***  (.159*** (. 159%** 0.160%**
(0.015) (0.016) (0.016) (0.027) (0.027) (0.027)
No. of Obs. 24,469 24,469 24,469 26,825 26,825 26,825
Female Male
Theil’sL  Theil’s T  Theil’s V' Theil’s L Theil’s T Theil’s V
BMI
Inequality 0.000 0.004 0.004 0.003 0.004 0.002
(0.005) (0.005) (0.004) (0.005) (0.005) (0.004)
County Income —0.023* -0.027%* —0.028%* —-0.003 —-0.006 -0.004
(0.013) (0.015) (0.015) (0.013) (0.013) (0.014)
Income —0.011%**  —0.,011*** —0.011%** 0.001 0.001 0.001
(0.003) (0.003) (0.003) (0.002) (0.002) (0.002)
Constant —0.107***  —0.109*** —0.110%** —0.089*** —0.091*** —(0.090%**
(0.029) (0.029) (0.030) (0.028) (0.028) (0.028)
No. of Obs. 24,961 24,961 24,961 27,483 27,483 27,483
Female Male
Theil’sL. Theil’s T  Theil’s V' Theil’s L Theil’s T Theil’s V
Waist
Circumference
Inequality 0.002 0.004 0.000 0.004 0.007 0.004
(0.008) (0.006) (0.004) (0.009) (0.007) (0.004)
County Income 0.001 —-0.002 0.001 0.019 0.013 0.015
(0.018) (0.020) (0.022) (0.018) (0.020) (0.022)
Income —-0.005 —-0.005 —-0.005 0.002 0.002 0.002
(0.004) (0.004) (0.004) (0.003) (0.003) (0.003)
Constant 0.872%**  (.870***  (.872%**  (982***  (.978*** 0.979%**
(0.035) (0.035) (0.036) (0.032) (0.032) (0.033)
No. of Obs. 28,759 28,759 28,759 33,549 33,549 33,549

Note. Fixed effects number of groups: 72. WHR = waist-to-hip ratio. MAMC = mid-upper

arm muscle circumference. BMI = body mass index. Obs. = observations.

5.3. Extension with Blood-based Biomarker Analysis

This study takes the advantages of blood-based biomarkers that could offer deeper and

more detailed responses from income inequality. We use almost the same models as in

5.2, but with two differences. First, we substitute the nurse-collected health variable

with blood-based biomarkers. Second, we use OLS regression instead of the fixed
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effects model. The reference group is still married Han-ethnic farmers with rural
household registration working in the collective sector with no education.

5.3.1. Empirical Results

The results of income inequality from blood-based biomarkers model are not as
significant as the ones from nurse-collected markers. Table 5 presents the results of the
blood-based biomarkers analysis. Overall, in both models the power of income
inequality is insignificant. Without individual control variables, Equation (5) only
discovers that individual income is significantly associated with the total cholesterol
rate for both genders. With more individual detail, Equation (6) shows that for men, all
income inequality, average county income and individual income are disassociated with
blood-based biomarkers. The only variable that is significant at the 10% confidence
level is average county income on total cholesterol for women, indicating that
development of the local economy contributes to better health.

Table 5 OLS Models for Blood-Based Biomarkers

Female Male
(%) (0) (%) (6)
Total Cholesterol
Gini —0.019 —0.012 —0.015 —0.015
(0.029) (0.036) (0.028) (0.030)
County Income —0.028 —0.097* —0.013 —-0.039
(0.044) (0.052) (0.044) (0.048)
Income 0.020** 0.014 0.026** 0.011
(0.010) (0.012) (0.011) (0.011)
Constant 0.309%%** 0.103 0.310%**  (.373%**
(0.034) (0.126) (0.038) (0.106)
No. of Obs. 3,285 2,364 3,383 2,851
Female Male
CRP
Gini 0.005 0.009 —0.004 —0.011
(0.009) (0.009) (0.010) (0.011)
County Income —-0.007 0.001 0.009 0.007

(0.015) (0.015) (0.019) (0.020)
Income 0.005 0.004 -0.000 0.002
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(0.005) (0.005) (0.007) (0.008)

Constant 0.077%%* 0.043 0.083%** 0.112%*
(0.012) (0.065) (0.016) (0.058)
No. of Obs. 2,889 2,056 2,871 2,390
Female Male
HbAlc
Gini 0.002 0.003 —0.003 —0.005
(0.010) (0.008) (0.010) (0.012)
County Income 0.020 0.009 0.033 —0.007
(0.013) (0.013) (0.025) (0.023)
Income 0.011 0.015 0.004 0.002
(0.013) (0.015) (0.005) (0.006)
Constant 0.048%** —0.068 0.068%** —0.051
(0.010) (0.052) (0.013) (0.064)
No. of Obs. 2,889 2,056 2,871 2,390

Note. OLS = ordinary least squares. CRP = C-reactive protein. Obs. = observations. (5) =
basic OLS and (6) = OLS with individual controls.

Tables showing the responses from individual control variables can be found in
Appendix C. Compared to the results from nurse-collected health outcomes analysis,
individual controls exhibit similar trends. Age is still the dominating factor causing
women to worsen in all three biomarkers, whereas for men only HbA 1¢ worsens. Being
a Han Chinese for women is good for their CRP, while it is bad for men. Living in an
urban area is worse for men’s total cholesterol. Interestingly, a higher education level
for women indicates worse total cholesterol. The role of occupation and employment
sector is not as impressive as that demonstrated in 5.2.1. Overall, we find women are
more sensitive to occupation and employment sector and both genders who do not do
manual work perform better in health. Both genders who work in three-capital
enterprises improve their HbAlc performance.

5.3.2. Robustness Check
Table 6 shows the results of replacing Gini coefficients with Theil indices. Unlike the
result shown in 5.2.1, in the blood-based biomarker analysis the robustness check

results do not uniformly agree with the empirical results. This is particularly the case
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for men’s total cholesterol and women’s CRP. Theil’s L index is significant at the 10%

confidence level and its positive sign indicates inequality reduces people’s chance of

having a healthier total cholesterol. Women’s CRP is much stronger, as all three Theil

indices are positive and significant at the 5% confidence level. Compared to the

insignificant Gini coefficients, the responses from Theil indices show inequality

increases people’s risk of having abnormal CRP levels. While inequality shows its

strength, other variables remain insignificant.

Table 6 OLS Models for Blood-Based Biomarkers with Theil Indices

Female Male
Theil’s L Theil’s T Theil’s V. Theil’s L Theil’s T  Theil’s V
Total Cholesterol
Inequality 0.020 0.018 0.025 0.030* 0.019 0.000
(0.018) (0.014) (0.017) (0.016)  (0.013) (0.005)
County Income —0.081*  —0.098** —-0.108**  —0.013 —0.036 0.004
(0.046) (0.046) (0.047) (0.039)  (0.041) (0.019)
Income 0.013 0.012 0.011 0.009 0.009 0.003**
(0.012) (0.012) (0.012) (0.011)  (0.011) (0.001)
Constant 0.072 0.063 0.058 0.333***  (.339%*** (). 290%***
(0.123) (0.122) (0.121) (0.106)  (0.109) (0.045)
No. of Obs. 2,364 2,364 2,364 2,851 2,851 2,851
Theil’s L Theil’s T Theil’s V. Theil’s L Theil’s T  Theil’s V
CRP
Inequality 0.009**  0.008** 0.012%** 0.007 0.006 0.002
(0.004) (0.004) (0.005) (0.005)  (0.004) (0.006)
County Income 0.001 —0.007 —0.012 0.016 0.011 0.011
(0.014) (0.014) (0.014) (0.016)  (0.016) (0.017)
Income —-0.004 —-0.004 —0.004 0.002 0.002 0.002
(0.005) (0.005) (0.005) (0.007)  (0.007) (0.007)
Constant 0.035 0.030 0.029 0.098 0.098 0.104*
(0.065) (0.064) (0.064) (0.059)  (0.059) (0.059)
No. of Obs. 2,056 2,056 2,056 2,390 2,390 2,390
Theil’s L Theil’s T Theil’s V. Theil’s L Theil’s T  Theil’s V
HbAlc
Inequality —-0.004 —-0.000 0.001 —0.007 —0.006 —-0.007
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(0.005)  (0.005)  (0.008)  (0.007)  (0.007)  (0.011)
County Income 0.006 0.007 0.007  —0.008  —0.002 0.000
0.013)  (0.012)  (0.011)  (0.022)  (0.022)  (0.023)
Income 0.016 0.015 0.015 0.003  0.003 0.003
(0.014)  (0.014)  (0.014)  (0.006)  (0.006)  (0.006)
Constant ~0.061  -0.066  —0.067  —0.045 -0.044  —0.045
0.051)  (0.052)  (0.053)  (0.065)  (0.065)  (0.065)
No. of Obs. 2,056 2,056 2,056 2,390 2,390 2,390

Note. CRP = C-reactive protein. Obs. = observations.

5.4. The Analysis of Lag Effects of Inequality on Nurse-collected

Health Measures

As mentioned in Chapter 2, intuition allows this study to explore how lagged inequality
affects individual health. With lagged Gini coefficients added, the other specification
of models is identical to section 5.2.1. The reference group is also the same group as in
section 5.2.1.

5.4.1. Empirical Results

Focusing on the key variables provided in Table 7, the overall trend is that the
significance and magnitude of both the current Gini coefficient and the lagged Gini
coefficients are declining, while this trend also applies to county average income and
individual income. In the basic OLS model, although inequality and its lagged version
show their significant explanation power almost everywhere, we find the relationship
is weak for MAMC for men, BMI for men and waist circumference for women. The
difference appears in the results, as several coefficients of inequality are negative
meaning income inequality contributes to better health. The negative inequality
coefficients are all lagged ones. The majority coefficients of individual income show a
negative sign that is in line with our assumption that increases in individual income
improve individual health. In contrast, 9 out of 10 coefficients on county average

income are significant, but with different signs. While local economic development is
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good for both genders’ MAMC, it negatively affects both genders’ blood pressure,

WHR, BMI and waist circumference. After controlling individual variables, the results

corroborate previous results without individual controls, but with a few modest

adjustments. When further adding the fixed effects, we find the overall significance of

the Gini coefficients and the lagged Gini is reduced. Only two significant lagged

coefficients are found overall to show inequality is bad for individual health. Although

modest and limited evidence is found on the power of income inequality on individual

health, it still reveals the importance of lag effects.

Table 7 OLS and Fixed Effects Model for Nurse-Collected Health Outcomes with

Lagged Inequality
Female Male
() 8) ©) () 8) (©)]
Blood Pressure
Gini 0.022%** 0.008 0.023 0.003 0.004 0.007
(0.011) (0.011) (0.017) (0.011) (0.012)  (0.016)
Gini L1 0.010 —0.009 0.011 -0.007  -0.027** -0.018
(0.013) (0.014) (0.017) (0.012) (0.012)  (0.016)
Gini L2 0.026* 0.010 0.031* 0.030%* 0.019 0.017
(0.013) (0.017) (0.017) (0.015) (0.018)  (0.019)
Gini L3 —0.010 0.012 0.003 —0.023 —0.012 0.009
(0.017) (0.021) (0.020) (0.016) (0.019)  (0.018)
County Income 0.101%**  0.052***  —0.056*  0.125*** 0.079***  0.030
(0.016) (0.016) (0.029) (0.015) (0.016)  (0.025)
Income —0.035%** —0.007 0.002 —0.007 —0.006 —0.007
(0.015) (0.011) (0.010) (0.008) (0.008)  (0.008)
Constant 0.435%**%  —0.389%**  _(.217**  (.554%*** 0.048 0.168**
(0.016) (0.065) (0.090) (0.014) (0.082)  (0.084)
No. of Obs. 6,490 4,998 4,998 6,744 5,764 5,764
No. of Groups 54 54
WHR
Gini 0.014** 0.004 —0.006 0.020* 0.026**  —0.008
(0.007) (0.007) (0.010) (0.010) (0.011)  (0.013)
Gini L1 0.017** 0.007 0.000 0.012 —0.001 —0.013
(0.008) (0.011) (0.012) (0.011) (0.010)  (0.011)
Gini L2 0.028** 0.018 0.015 0.024**  0.026** 0.019
(0.011) (0.013) (0.014) (0.010) (0.011)  (0.013)
Gini L3 —0.014 —0.011 —0.007 —0.012 0.002 —0.005
(0.010) (0.011) (0.013) (0.012) (0.012)  (0.013)
County Income 0.031#** 0.011 —-0.015 0.085***  (0.049***  —0.008
(0.010) (0.015) (0.030) (0.017) (0.017)  (0.035)
Income —0.009 0.010 0.011 0.024***  0.014**  0.012*
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Female Male
() ) ®) () 8) (©))
(0.009) (0.008) (0.007) (0.007) (0.007)  (0.007)
Constant 0.790***  0.483***  (.537***  (0.370*%**  —0.092  (0.291***
(0.009) (0.058) (0.084) (0.016) (0.067)  (0.083)
No. of Obs. 6,553 5,032 5,032 6,819 5,834 5,834
No. of Groups 54 54
MAMC
Gini 0.003 0.001 —0.007 0.003 0.004 —0.002
(0.004) (0.004) (0.005) (0.005) (0.004)  (0.006)
Gini L1 —0.008* —0.008 —0.007 0.002 0.004 0.013*
(0.004) (0.005) (0.005) (0.005) (0.005)  (0.007)
Gini L2 —0.001 —0.001 0.003 —0.002 —0.008 —0.002
(0.005) (0.006) (0.007) (0.008) (0.008)  (0.008)
Gini L3 0.018***  (0.015%* 0.010 0.005 0.000 —0.010
(0.006) (0.006) (0.008) (0.007) (0.006)  (0.009)
County Income —0.019%**  —0.016*** 0.007 —0.028*** 0.027***  0.002
(0.006) (0.006) (0.011) (0.008) (0.008)  (0.016)
Income 0.001 —0.004 —0.002 —0.003 0.005 0.005
(0.003) (0.003) (0.003) (0.004) (0.004)  (0.004)
Constant 0.049%** 0.020 —0.023 0.087***  0.070* —0.065
(0.006) (0.040) (0.044) (0.009) (0.039)  (0.055)
No. of Obs. 6,612 5,077 5,077 6,871 5,878 5,878
No. of Groups 54 54
BMI
Gini 0.005 0.002 0.008 0.013 0.018* —0.002
(0.008) (0.010) (0.012) (0.010) (0.010)  (0.010)
Gini L1 0.012 0.012 0.007 0.013 0.008 0.013
(0.008) (0.011) (0.012) (0.009) (0.009)  (0.010)
Gini L2 —0.012 —0.010 —0.008 —0.009 —0.007 0.002
(0.010) (0.011) (0.009) (0.009) (0.010)  (0.010)
Gini L3 —0.021** —0.016 0.003 —0.005 0.001 0.008
(0.009) (0.011) (0.013) (0.011) (0.010)  (0.012)
County Income 0.087***  0.062%**  —0.051*  0.085*** 0.054***  0.000
(0.015) (0.020) (0.029) (0.015) (0.017)  (0.024)
Income —0.022%** —0.013 —0.005 0.039***  (0.018*** 0.017**
(0.009) (0.009) (0.010) (0.007) (0.006)  (0.007)
Constant 0.257*** 0.113 0.254%**  (0.243***  _0,099*  0.129%%*
(0.015) (0.083) (0.093) (0.016) (0.051)  (0.064)
No. of Obs. 6,659 5,119 5,119 6,935 5,940 5,940
No. of Groups 54 54
Waist
Circumference
Gini 0.016 0.013 0.007 0.021 0.032%* 0.007
(0.012) (0.014) (0.019) (0.015) (0.014)  (0.011)
Gini L1 0.017 0.011 0.007 —0.016* —0.001 0.013
(0.011) (0.013) (0.014) (0.009) (0.010)  (0.013)
Gini L2 0.006 0.008 0.008 —0.004 0.009 0.020
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Female Male
() (8) ©) (1) (8) )
(0.016) (0.017) (0.015) (0.012) (0.013)  (0.014)
Gini L3 —-0.020 —0.010 0.027 0.003 0.000 0.020
(0.017) (0.018) (0.017) (0.015) (0.014)  (0.013)
County Income 0.083%** 0.050** —0.042 0.029 0.018 0.047%*
(0.018) (0.024) (0.042) (0.018) (0.016)  (0.027)
Income -0.013 —0.004 0.003 0.033***  0.014**  0.014**
(0.015) (0.011) (0.010) (0.008) (0.008)  (0.008)
Constant 0.499***  (0.229%** (. 365%**  (.333*** (.227*** (.33]%**
(0.020) (0.083) (0.101) (0.020) (0.061)  (0.083)
No. of Obs. 7,103 5,481 5,481 7,842 6,778 6,778
No. of Groups 54 54

Note. OLS = ordinary least squares. WHR = waist-to-hip ratio. MAMC = mid-upper arm
muscle circumference. BMI = body mass index. Obs. = observations. (7) = basic OLS, (8) =
OLS with individual controls and (9) = fixed effects.

Individual control variables are shown in detail in the tables in the Appendix D. Age
is everywhere significant, especially for both genders’ blood pressure, WHR and
MAMC. Men’s BMI and women’s waist circumference are also strongly affected by
age. Marital status shows conflicting force for blood pressure—married women tend to
have abnormal blood pressure, whereas marriage improves blood pressure for men.
When living in urban areas, both men and women gain weight, although the indicator
of obesity for women is waist circumference and BMI for men. A higher education
level contributes to worse WHR for men, but the consequence on obesity differs by
gender. Demonstrated by both BMI and waist circumference, better education makes
women thinner, but men heavier. For occupation and employment sectors, men are
more sensitive overall than women. For both genders, MAMC improves as people work,
while other indicators show the opposite.

5.4.2. Robustness Check

Table 8 presents the robustness check results of 5.4.1. All the significances in women’s
blood pressure disappeared after the replacement of Theil indices. While the second
wave lagged Gini coefficient and county average income are significant, the robustness

check shows the opposite direction. None of the variables is significant for men’s blood



Empirical Results and Analysis 51

pressure in the original outputs, in contrast, the third wave lagged Theil’s T is
significant at the 10% confidence level. WHR is similar to blood pressure, whereas
men’s individual income fully supports the results of the Gini coefficient with both
identical value at 10% confidence level significance. The strong support from
individual income continues with men’s BMI and waist circumference having the same
performance, in which the identical value and significance happen.

Table 8 Fixed Effects Model for Nurse-Collected Health Outcomes with Lagged Theil
Indices

Female Male
Theil’s L Theil’s T Theil’s V' Theil’s L Theil’s T Theil’s V

Blood Pressure

Inequality ~0.012  -0.005  0.002  -0.015  —0.008 ~0.009
(0.013)  (0.011)  (0.009)  (0.012)  (0.011) (0.011)
Inequality L1 ~0.002  0.004 0.002 0.006 0.002 0.008
(0.014)  (0.013)  (0.015)  (0.013)  (0.011) (0.015)
Inequality L2 0.021 0.022 0012  -0.007  —0.004 ~0.011
(0.014)  (0.014)  (0.019)  (0.016)  (0.013) (0.014)
Inequality L3 ~0.004 —0.006  -0.003  -0.015  —0.019* ~0.020
(0.017)  (0.016)  (0.018)  (0.014)  (0.011) (0.019)
County Income ~ -0.028  —0.026  -0.037  0.038 0.039 0.041
(0.032)  (0.035)  (0.035)  (0.026)  (0.028) (0.026)
Income 0.001 0.002 0.002  -0.007  —0.007 0.008
(0.010)  (0.010)  (0.010)  (0.008)  (0.008) (0.008)
Constant 0.323%%% (.320%%% (307%%*  0.128%  0.124* 0.121%
(0.071)  (0.069)  (0.069)  (0.070)  (0.072) (0.072)
No. of Obs. 5680 5,689 5,689 6,597 6,597 6,597
WHR
Inequality ~0.002  0.003 0.010 0.002 -0.001 ~0.007
(0.011)  (0.011)  (0.009)  (0.009)  (0.008) (0.008)
Inequality L1 ~0.021*  -0.007  -0.004  —0.010  —0.012 ~0.017*
(0.012)  (0.010)  (0.012)  (0.010)  (0.008) (0.009)
Inequality L2 0011 -0.015  -0.013  -0.014  —0.010 ~0.018
(0.013)  (0.013)  (0.015)  (0.011)  (0.011) (0.014)
Inequality L3 ~0.015  —0.005  0.004 0.011 0.012 0.009
(0.013)  (0.012)  (0.014)  (0.013)  (0.013) (0.017)
County Income ~ -0.031  —0.030  -0.035  -0.017  —0.012 ~0.009
(0.028)  (0.029)  (0.028)  (0.033)  (0.034) (0.035)
Income 0010  0.010 0010  0.012*  0.012* 0.012%

(0.007)  (0.007)  (0.007)  (0.007)  (0.007) (0.007)
Constant 0.523%%% (.517%%% (.517%%* (0.193%%*  (.[90%** (. ]89%**
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Female Male
Theil’s L Theil’s T Theil’s V' Theil’s L Theil’s T Theil’s V

(0.072)  (0.072)  (0.071)  (0.067)  (0.069) (0.069)

No. of Obs. 5,736 5,736 5,736 6,695 6,695 6,695
MAMC
Inequality 0.007 0.006 0.003 —-0.006 —0.004 —-0.003
(0.005) (0.005) (0.004) (0.005) (0.004) (0.004)
Inequality L1 —0.005 —0.006 -0.007 —-0.006 —-0.003 0.004
(0.008) (0.007) (0.008) (0.007) (0.007) (0.009)
Inequality L2 —-0.000 —0.003 —-0.006 0.002 -0.001 0.001
(0.005) (0.004) (0.004) (0.007) (0.006) (0.009)
Inequality L3 0.011%* 0.000 -0.011* 0.003 -0.001 -0.008
(0.006) (0.006) (0.006) (0.007) (0.008) (0.013)
County Income 0.010 0.003 0.004 —-0.002 -0.001 -0.002
(0.011) (0.012) (0.012) (0.018) (0.018) (0.018)
Income —-0.001 —-0.001 —-0.002 0.005 0.005 0.005
(0.003) (0.003) (0.003) (0.004) (0.004) (0.004)
Constant -0.018 —0.008 -0.012 —0.062 —0.060 —-0.063
(0.043) (0.042) (0.042) (0.050) (0.051) (0.050)
No. of Obs. 5,793 5,793 5,793 6,749 6,749 6,749
BMI
Inequality 0.005 —-0.010 0.003 0.001 0.004 0.004
(0.008) (0.009) (0.011) (0.008) (0.008) (0.008)
Inequality L1 0.012 —-0.004 —-0.005 —-0.001 —-0.006 -0.012
(0.008) (0.010) (0.009) (0.010) (0.009) (0.011)
Inequality L2 -0.012 0.003 0.003 0.005 —-0.003 -0.016
(0.010) (0.008) (0.008) (0.008) (0.008) (0.011)
Inequality L3 —0.021**  0.006 0.002 0.000 0.004 -0.002
(0.009) (0.010) (0.013) (0.008) (0.008) (0.013)
County Income  0.087***  —0.027 —0.045 —-0.001 -0.007 -0.012
(0.015) (0.031) (0.029) (0.023) (0.026) (0.028)
Income —0.022**  —0.006 —-0.006 0.017** 0.017** 0.017**
(0.009) (0.009) (0.009) (0.006) (0.006) (0.006)
Constant 0.257***  0.205%*  (0.221** 0.083 0.094* 0.100*
(0.015) (0.086) (0.083) (0.051) (0.050) (0.052)
No. of Obs. 5,831 5,831 5,831 6,805 6,805 6,805
Waist
Circumference
Inequality 0.004 0.003 0.012 0.004 0.003 0.004
(0.016) (0.012) (0.012) (0.014) (0.011) (0.010)
Inequality L1 -0.014 —-0.010 -0.015 —0.015  —0.025***  —.040***
(0.012) (0.012) (0.014) (0.012) (0.009) (0.013)
Inequality L2 —0.006 —-0.021 —-0.030* 0.003 —0.004 -0.018
(0.016) (0.014) (0.015) (0.011) (0.010) (0.012)
Inequality L3 0.015 0.004 -0.010 0.005 0.001 -0.013

(0.016)  (0.015)  (0.015)  (0.011)  (0.012) (0.020)
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Female Male
Theil’s L Theil’s T Theil’s V' Theil’s L Theil’s T Theil’s V
County Income -0.032 —-0.037 —-0.053 0.052* 0.046 0.041
(0.036) (0.038) (0.038) (0.028) (0.029) (0.031)
Income 0.002 0.001 0.001 0.014%** 0.014%** 0.014**
(0.010) (0.011) (0.010) (0.006) (0.006) (0.006)
Constant 0.263%** () 272%**  (281*** (0.2067***  (.284%** 0.291%**
(0.077) (0.078) (0.079) (0.074) (0.075) (0.075)
No. of Obs. 6,235 6,235 6,235 7,729 7,729 7,729

Note. WHR = waist-to-hip ratio. MAMC = mid-upper arm muscle circumference. BMI =
body mass index. Obs. = observations.

5.5. Analysis of Lag Effects of Inequality on Blood-based Biomarkers

In this section, we apply the dynamic lag effects analysis on blood-based biomarkers.
The model set up is similar to section 5.3; however, with the extension of added lag
effects. We first use OLS regression with basic key variables and then add individual
control variables. The reference group is consistent with previous analyses.

5.5.1. Empirical Results

The results are shown in Table 9. Equation (10) regresses the basic OLS model with
the Gini coefficient and its lags, county average income and individual income. We find
mixed results in that while the current inequality level does not significantly attach to
blood-based biomarkers, lagged inequality has mixed outcomes on health outcomes.
For both men and women, total cholesterol is significantly affected by lagged inequality
measures. While the three years’ lag inequality improves the total cholesterol indicator,
the five years’ lag Gini coefficients for both genders and nine years’ lag version for
men impede healthier improvement. For CRP, the only significant variable for women
is the nine years’ lag Gini coefficient. The outlier in the OLS model is men’s CRP, as
both current and lagged inequality do not affect this indicator. The case of HbAlc is
similar to the case of total cholesterol, in which for women the three years’ lag and five
years’ lag inequality are in significantly opposite directions, whereas for men only the

five years’ lag inequality is powerful enough to support an improvement in HbAlc.
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Equation (11) adds individual control variables, although some lagged inequality levels
still improve health, the overall magnitude of lagged inequality draw the power back to
reducing health performances. Most of the variables in total cholesterol stay the same
sign and significance, except county average income. Adding individual controls has a
negative and significant power leading to the interpretation that the development of
local economy contributes to residents’ health. CRP for women loses its significant
three years’ lag inequality measure, meanwhile for men the weight of individual income
becomes significant and stronger, in line with the assumption of this study. HbAlc for
men retains the same status, but women’s coefficients change slightly. The nine years’
lag inequality shows its power to make women’s HbAlc worse, while women’s
individual income loses its significance. Overall, we find the trend in this biomarker
analysis that all current Gini coefficients are not significant. County average incomes
are all in the expected direction, but not significant. Individual income is only beneficial
and significant for men’s CRP.

Table 9 OLS Model for Blood-Based Biomarkers with Lagged Inequality

Female Male
(10) (11) (10) (11)
Total Cholesterol
Gini —-0.007 -0.015 -0.012 -0.017
(0.050) (0.055) (0.027) (0.033)
Gini L1 —0.108%** —0.135%* —0.078%** -0.067*
(0.047) (0.063) (0.035) (0.038)
Gini L2 0.074%* 0.082* 0.090%** 0.097%**
(0.038) (0.048) (0.029) (0.034)
Gini L3 0.018 0.016 0.065%** 0.065%**
(0.026) (0.035) (0.022) (0.022)
County Income —0.091 —0.178* —0.021 —0.053
(0.064) (0.092) (0.046) (0.075)
Income 0.021 0.029 0.035 0.009
(0.025) (0.027) (0.021) (0.019)
Constant 0.329%** 0.018 0.311%** 0.337*
(0.043) (0.590) (0.033) (0.201)

No. of Obs. 958 714 1,037 883
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Female Male
(10) (€89) 10) (€89)
CRP
Gini —0.016 —0.017 —0.019 —0.018
—0.012 —0.012 —0.019 —0.019
Gini L1 0.023 0.040%* —0.002 —0.003
—0.018 —0.016 —0.024 —0.023
Gini L2 —0.001 —0.001 —0.013 —0.012
-0.016 —0.016 —0.017 —0.017
Gini L3 —0.034%* —0.043%*** —0.019 —0.016
-0.013 —0.013 —0.016 —0.015
County Income —-0.022 —0.036 -0.017 —0.034
—0.026 —0.03 —0.036 —0.045
Income 0.007 0.015 —0.011 —0.015%*
—0.015 —0.014 —0.008 —0.007
Constant 0.072%** 0.889%** 0.101%** 0.130
(0.017) (0.165) (0.024) (0.143)
No. of Obs. 878 657 933 787
HbAlc
Gini —0.006 —0.019 —0.001 —0.004
(0.011) (0.011) (0.016) (0.016)
Gini L1 —0.038* —0.064** —0.020 —0.006
(0.020) (0.025) (0.027) (0.029)
Gini L2 0.056%*** 0.073%** 0.043* 0.048*
(0.015) (0.019) (0.022) (0.024)
Gini L3 0.016 0.034%* 0.023 0.028
(0.011) (0.015) (0.018) (0.018)
County Income 0.005 -0.017 0.050 —-0.010
(0.021) (0.024) (0.031) (0.034)
Income —0.016* —0.012 0.012 0.010
(0.010) (0.011) (0.015) (0.016)
Constant 0.065*** —0.234* 0.063*** 0.008
(0.015) (0.118) (0.019) (0.101)
No. of Obs. 878 657 933 787

Note. OLS = ordinary least squares. CRP = C-reactive protein. Obs. =observations

Individual control variables offer more detailed feedback (see the Appendix E for
tables). Age significantly drags down the HbA ¢ level for both genders, while women’s
total cholesterol and men’s CRP are also significantly affected by age. The response
from marital status shows married women are healthier in terms of CRP. Ethnic
majority emphasises that being a Han Chinese harms both genders’ HbAlc. Women

living in cities tend to be worse in total cholesterol. Education levels have no association
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on women, but slightly impede men’s total cholesterol. It is worth noting the power of
occupation and employment sectors in this analysis, as all statistically significant
variants for both genders in this analysis contribute to better health.

5.5.2. Robustness Check

Similar to all previous robustness checks, we employ Theil indices in the full model
with individual control variables. The details are presented in Table 10. The feedback
from lagged total cholesterol partially supports the original Gini-based results. For
women, both Theil’s T and Theil’s V make three years’ lag inequality robust, while the
nine years’ lag inequality gains the significance. Men’s total cholesterol is not well
supported by the Theil indices, as only Theil’s L shows five years’ lag is significant
while others are not supported. In the case of CRP, for women we find little support,
but for men the story is different. Alongside the strong and significant indicator of five
years’ lag and three years’ lag Theil indices, individual income is statistically robust.
For HbAlc, nine years’ lag inequality is proved statistically robust for both genders,
although other inequality measures are not backed by the Theil indices.

Table 10 OLS Model for Blood-Based Biomarkers with Lagged Theil Indices

Female Male
Theil’s L  Theil’s T Theil’s V' Theil’s L Theil’s T Theil’s V

Total Cholesterol

Inequality ~0.021  —0.009 0.019 0.014 0.016 0.025
(0.033)  (0.024)  (0.023)  (0.025)  (0.021)  (0.027)
Inequality L1 0.041 0.044*  0.067* 0.009 0.011 0.014
(0.029)  (0.025)  (0.039)  (0.023)  (0.025)  (0.042)
Inequality L2 0.024 0.004  —0.026  0.059**  0.055 0.056
(0.033)  (0.034)  (0.054)  (0.026)  (0.034)  (0.057)
Inequality L3 0.037  0.069%*  0.172%*%*% 0003  -0.008  —0.020
(0.034)  (0.029)  (0.051)  (0.027)  (0.027)  (0.054)
County Income ~ —0.067  —0.054  —0.087 0034  —0.028  —0.063
(0.086)  (0.079)  (0.073)  (0.062)  (0.061)  (0.063)
Income 0.025 0.027 0.025 0.016 0.015 0.014
(0.028)  (0.027)  (0.026)  (0.021)  (0.021)  (0.021)
Constant ~0.009  —0.031  —0.034 0.237 0.252 0.287

(0.568)  (0.550)  (0.530)  (0.216)  (0.216)  (0.213)
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Female Male
Theil’sL  Theil’s T Theil’sV  Theil’sL  Theil’s T Theil’s V
No. of Obs. 714 714 714 883 883 883
CRP
Inequality 0.003 —-0.003 —-0.003 -0.001 -0.002 0.003
(0.013) (0.011) (0.013) (0.012) (0.010) (0.009)
Inequality L1 —0.017** -0.007 —-0.001 —0.018**  —0.012* -0.011
(0.008) (0.006) (0.011) (0.007) (0.007) (0.011)
Inequality L2 0.035%** 0.023 0.012 0.045%**  0.050***  0.061**
(0.013) (0.018) (0.024) (0.013) (0.017) (0.025)
Inequality L3 -0.018 -0.001 0.016 0.000 0.001 —-0.025
(0.011) (0.012) (0.019) (0.011) (0.013) (0.025)
County Income 0.000 0.007 0.013 -0.001 -0.020 —0.045
(0.032) (0.029) (0.029) (0.030) (0.031) (0.032)
Income 0.013 0.016 0.016 -0.013*  —-0.014** —-0.014%**
(0.015) (0.015) (0.015) (0.007) (0.007) (0.007)
Constant 0.861%** (. 875%**  (.874%** 0.100 0.089 0.109
(0.160) (0.166) (0.167) (0.142) (0.146) (0.143)
No. of Obs. 657 657 657 787 787 787
HbAlc
Inequality -0.015 —-0.009 -0.008 -0.002 0.001 0.003
(0.012) (0.008) (0.009) (0.018) (0.013) (0.013)
Inequality L1 0.004 0.008 0.007 -0.002 —0.003 —0.007
(0.012) (0.012) (0.019) (0.011) (0.010) (0.016)
Inequality L2 0.010 0.003 0.006 —0.008 —0.005 0.002
(0.014) (0.013) (0.021) (0.017) (0.021) (0.030)
Inequality L3 0.021%** 0.030%** 0.052%* 0.017 0.033* 0.084***
(0.010) (0.011) (0.024) (0.018) (0.019) (0.031)
County Income 0.030 0.042* 0.028 0.012 0.030 0.027
(0.024) (0.025) (0.025) (0.045) (0.039) (0.036)
Income -0.016 -0.016 -0.016 0.011 0.012 0.012
(0.011) (0.012) (0.012) (0.017) (0.017) (0.017)
Constant -0.216%* -0.211%* -0.198 -0.017 —0.045 -0.056
(0.118) (0.120) (0.120) (0.107) (0.103) (0.100)
No. of Obs. 657 657 657 787 787 787

Note. CRP = C-reactive protein. Obs. = observations.

5.6. Conclusion

This chapter presents our empirical analysis of income inequality—health for China. The
major findings first are that Bakkeli’s conclusions hold with the updated CHNS dataset.

We extend the test with blood-based biomarkers and past inequalities. We then find
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several connections for the relationship between income inequality and health. Chapter

6 summarises and discusses our findings and considerations.



Chapter 6. Final Thoughts and Conclusions

In this study, we first extend Bakkeli’s study making two significant contributions: 1)
we employ the up-to-date dataset and 2) we extend the health measures with detailed
information on blood-based biomarkers. In the nurse-collected health measures analysis,
unlike the absolute conclusion that no association is found between income inequality
and nurse-collected health measures after controlling individual conditions, county and
city level fixed effects and year dummies, we find Gini coefficients significantly affect
individual health in few cases. This finding does not fully comply with the conclusion
by Bakkeli (2016). These results hold when we extend the study with blood-based
biomarkers. Due to the availability of dataset, we replaced fixed effects regression with
OLS analysis and found inequality was still disconnected with blood-based biomarkers.
This result further confirms Bakkeli’s findings.

To reveal more detailed responses and uncover the potential relationship between
income inequality and health outcomes, this study extends the measurement of income
inequality by adding past income inequalities. Then, we test how the lagged inequality
levels affect both types of health outcomes. Considering evidence from previous studies
(Blakely et al., 2000; Foverskov & Holm, 2016; Pickett & Wilkinson, 2015), we
employ three waves that typically equal nine year lag measures of inequalities. In the
analysis of nurse-collected health measures, we find little evidence of the outcome of
income inequality on health for both genders. Conversely, the blood-based biomarkers
analysis shows that the lagged inequality significantly affects blood-based biomarkers.
We find three interesting characteristics from the lagged inequalities analysis. First, all
significant Gini coefficients are lagged, which means none of the contemporary Gini

coefficients is significant. Second, mixed results are found in this case. Both positive
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and negative signs are attached to Gini coefficients. Third, significant coefficients on
individual income and county average income show a negative relationship with health,
as we expected. We assume an improvement in individual income and local economy
contribute to better individual health outcomes. Following this assumption, signs on
both variables are expected to be negative.

This study adopts a dynamic approach to understanding income inequality using the
objective measures of health and a multidimensional approach to individuals’
socioeconomic position in society. We include multiple individual control variables to
better understand how these details perform in the whole model. Age, marital status and
years of education are each found to play important roles in all analyses. The influence
of ethnic majority and location of residency are only observable in the analysis of
blood-based biomarkers. Age is an outstanding individual control variable and is almost
a statistically significant negative everywhere, especially for women. This confirms the
logic that body function discounts as our age increases. Another influential individual
control is marital status. We find people’s health overall tends to improve if they marry,
emphasising the importance of forming a family. Education level also shows its affect,
the prevailing trend is that a higher education level provides people with better health
conditions. The location where individuals live also touches people’s health status. Our
finding shows people living in urban areas are healthier than people living in rural areas.
This is in line with better infrastructure and medical treatment conditions in the cities
that offer residents a better chance of being healthy.

The feedback from occupations and employment sectors tell us first that men are
more sensitive to occupations than women. Almost all occupations affect men’s health,
with the majority harming health. Such a finding could be interpreted as men’s health

would be worse as long as they keep working. Second, in both nurse-collected measures
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analyses, all MAMC indicators are negatively connected with current and lagged
inequalities. MAMC is the indicator of malnutrition; therefore, we can conclude that
when we broaden the time range people’s nutrition status would improve as long as
they are working, no matter what and where they work. This finding is complementary
to the conclusion from Bakkeli (2016) that argues that men in rural areas are more likely
to be malnourished. Lastly, in the blood-based biomarkers analysis, although mixed
signs are found in the analysis without lags, after adding the lags all significant
occupations and employment sectors factors are allocated with negative signs. The
negative relationship shows in the long-term for both genders that working improves
their performance of blood-based biomarkers.

To find the mechanism of how inequality affects health, we attempt to control every
variable and obtain its response. Interestingly, we find the lag effects become stronger
when we remove the year dummies. The cases of significance of inequality doubles and
exhibit the trend that men are more exposed to the influence of lagged inequality. The
interpretation is that when year dummies are added into models, they extract the
significance and effect from each year and present these separately. The outcomes with
year dummies also highlight the aggregate longitudinal effects.

Although not shown in this thesis, we attempt the option to use actual values for
each health measures. By obtaining the weights of lagged inequality, we make the
substitution to try to provide a better interpretation of negative coefficients on
inequality (which means the controversial idea that inequality improves individual
health). The outcomes from this try are overall similar to the original results and
indicate there is no sufficient need to replace.

China has been experiencing fast economic growth. Following the path of already

developed nations, growing income inequality alongside the country’s development is
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currently emerging as an issue not to be ignored. Urban—rural diversity is a unique
characteristic of Chinese society structure and such a diversity initiated and currently
enlarges the inequality between rural and urban areas.

Previous studies (Bakkeli, 2016; Kawachi & Kennedy, 1999; Li & Zhu, 2006;
Marmot, 2007) and the experiences from developed countries tell us that consumption
patterns will change according to income change. Specifically, after people become
affluent, the consumption of cigarettes and alcohol goes up. Based on the path of
Chinese economy development, the first batch of rich people emerged after the reform
of Chinese economy in late 1980s. Therefore, it is worth focusing on such a cohort to
find out how income and income inequality affect this cohort’s specific health outcomes
related to their lifestyle change.

Due to the limited timeframe and availability of dataset, this study could not achieve
some of our initial targets. First, we could not apply the biomarker analysis to the whole
panel dataset. The author is aware that the biomarker data from CHNS wave 2015 will
be released in late 2019. Unfortunately, until the time this study is undertaken, we could
not access the latest biomarker data. Second, further extensions could be applied.
Pickett and Wilkinson (2015) pointed out future studies should focus on more detailed
measurements of income inequality as well as health. While we extend the measure of
health with the blood-based biomarkers and include past inequalities, we are aware that
the utilisation of relative deprivation and multidimensional inequality as the extension
measure of income inequality could help us observe more all-round findings on this
topic. The utilisation of multidimensional inequality as the measurement of inequality
will make a comparison between traditional income inequality and all-round inequality.
Lastly, instead of using income inequality as the key independent variable, future

researches could attempt to pick wealth as the substitution.
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Appendix A. Specification of Income Inequality Variables

This study employs the Gini coefficient and Theil indices (the Generalised Entropy
index) to measure income inequality level. We specifically use three types of Theil
indices namely: Theil L (GE(0)), Theil T (GE(1)), and Theil V (GE(2)). These four
income inequality variables are calculated through Stata code - inequal — which is
developed by Whitehouse (1995).

Gini coefficient is calculated by Stata code using the following equation

n
o 1 2 .
Gini =1+ <N) - WZ(N -1+ 1)yl
1=

where individuals are ranked by y; with ascending order. The Generalised Entropy

index is calculated by the following equation

GE(a) =ﬁ{[§fl(£)a] - 1},a +0,a# 1

then the Theil indices are given by

GE(0) = Zfi log (%)
GE(1) = z fi (%) log (i]—r;)

GE(2) = _%{[Zﬁ (%)2 - 1}.
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Test result of correlation
Gini (z- Mean county Income Age Married Majority Urban Years of
score) income (z- education
(z-score) score)
Gini (z-score) 1.0000
Mean county 0.1369 1.0000
income
(z-score)
Income (z-score) 0.0537 0.3874 1.0000
Age 0.0915 0.2591 0.0562  1.0000
Married 0.0517 0.1150 0.0414  0.5041 1.0000
Majority -0.0919 0.0791 0.0362 0.0134  0.0233 1.0000
Urban -0.0578 0.1917 0.1237  0.1021  0.0382  0.1044 1.0000
Years of education 0.0322 0.3170 0.2003 -0.2414 -0.1014 0.0923 0.3681 1.0000
Test result of multicollinearity
Variable VIF 1/VIF
Gini (z-score) 1.11 0.900936
Mean county income 1.59 0.629242
(z-score)
Income (z-score) 1.16 0.862993
Age 1.68 0.593876
Married 1.35 0.742318
Majority 1.04 0.962563
Urban 1.52 0.655907
Years of education 1.88 0.531285
Mean VIF 1.42
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Appendix B. Tables for Analysis of Nurse-collected Health Measures

(Chapter 5.2)

Table B.1 OLS and fixed-effects regressions with blood pressure.

Female Male
Blood pressure
1) (2) 3) 1) (2) 3)
County variables
Gini (z-score) 0.032%**  0.014**  0.019*%* | 0.030*** (.017*** 0.016
(0.006) (0.006) (0.009) (0.0006) (0.0006) (0.010)
Mean county income 0.101*** 0.051***  -0.012 | 0.110*** 0.067*** 0.003
(z-score) (0.009) (0.007) (0.020) (0.008) (0.008) (0.016)
Individual variables
Income (z-score) 0.032***  -0.007* -0.005 -0.000 0.003**  0.003**
(0.007) (0.004) (0.004) (0.001) (0.001) (0.001)
Age 0.013%** (.013*** 0.010***  0.010%***
(0.001) (0.000) (0.000) (0.000)
Married 0.060%**  (0.068*** -0.018 -0.027%*
(0.011) (0.012) (0.012) (0.013)
Majority 0.052* 0.014 0.023 -0.014
(0.027) (0.014) (0.026) (0.015)
Urban -0.004 0.016 0.005 0.035%**
(0.015) (0.015) (0.014) (0.013)
Years of education 0.001 -0.002%* 0.001 -0.002*
(0.002) (0.001) (0.002) (0.001)
Occupation
(ref.=farmer)
Service class -0.044*  -0.052%* 0.085***  0.046**
(0.025) (0.024) (0.024) (0.018)
Non-manual worker -0.024 -0.033 0.083***  (0.039%*
(0.022) (0.020) (0.026) (0.021)
Skilled-workers/ 0.022 0.018 0.075***  0.031*
supervisor (0.026) (0.023) (0.022) (0.016)
Semi-skilled/ 0.024 0.018 0.076***  0.038**
non-skilled worker (0.019) (0.018) (0.021) (0.018)
Others -0.013 -0.010 0.056** 0.041%*
(0.020) (0.018) (0.024) (0.021)
Sector (ref.=collective)
State 0.006 0.004 -0.004 -0.005
(0.013) (0.013) (0.017) (0.013)
Family farming 0.069***  0.034* 0.077%** -0.009
(0.016) (0.018) (0.018) (0.018)
Individual enterprise 0.024 0.003 0.035%* -0.013
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(0.017) (0.014) (0.017) (0.015)
Private/three-capital -0.051 -0.058 -0.032 -0.053
enterprises (0.042) (0.044) (0.037) (0.034)
Others -0.024 -0.039 -0.020 -0.067*
(0.024) (0.025) (0.034) (0.035)
Wave
1991 0.222%** -0.278%**
(0.050) (0.051)
1993 0.199%** -0.249%**
(0.048) (0.046)
1997 0.147%** -0.202%**
(0.046) (0.049)
2000 0.160%*** -0.173%**
(0.044) (0.039)
2004 0.155%** -0.108%**
(0.042) (0.035)
2006 0.159%** -0.137%**
(0.039) (0.033)
2009 0.099%** -0.093***
(0.029) (0.026)
2011 -0.066** -0.058*
(0.029) (0.030)
Constant 0.390%**  (.218*** 0.012 | 0.519***  -0.003  0.274%**
(0.011) (0.033) (0.041) (0.012) (0.035) (0.047)
Observations 29,438 22,345 22,345 28,903 24,612 24,612
R-squared 0.047 0.135 0.138 0.056 0.113 0.112
Number of groups 72 72
Robust standard errors in parentheses
% 50,01, ** p<0.05, * p<0.1
Table B.2 OLS and fixed-effects regressions with waist-hip ratio.
Waist-hip ratio Female Male
@) 2) A3) 1) 2) 3)
County variables
Gini (z-score) 0.023%*** 0.009 0.002 | 0.024%**  (.024*** 0.007
(0.005) (0.006) (0.008) (0.008) (0.007) (0.007)
Mean county income 0.039%**  (.027*** 0.002 | 0.092*** (0.066***  -0.003
(z-score) (0.005) (0.006) (0.017) (0.007) (0.008) (0.016)
Individual variables
Income (z-score) 0.021***  -0.002 -0.003 0.004 0.001 0.002
(0.005) (0.006) (0.005) (0.004) (0.003) (0.003)
Age 0.007%**  (0.008*** 0.005***  0.004%**
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(0.000) (0.000) (0.001) (0.000)
Married 0.050%**  (.049*** 0.046***  (0.033**
(0.017) (0.016) (0.015) (0.015)
Majority -0.023* -0.018 0.049** -0.012
(0.013) (0.016) (0.021) (0.018)
Urban 0.002 -0.017 0.006 0.019
(0.015) (0.016) (0.016) (0.016)
Years of education 0.005%**  0.004*** 0.004** 0.000
(0.001) (0.002) (0.002) (0.001)
Occupation
(ref.=farmer)
Service class -0.021 -0.027 0.108*** (.08 %**
(0.024) (0.022) (0.021) (0.020)
Non-manual worker -0.025 -0.027 0.086***  (.052%**
(0.026) (0.025) (0.023) (0.021)
Skilled-workers/ -0.024 -0.004 0.086***  0.060***
supervisor (0.030) (0.024) (0.020) (0.018)
Semi-skilled/ -0.007 0.005 0.061***  (0.037**
non-skilled worker (0.022) (0.021) (0.018) (0.017)
Others -0.018 -0.003 0.074***  (0.054**
(0.026) (0.025) (0.024) (0.022)
Sector (ref.=collective)
State -0.037**  -0.024* -0.002 0.001
(0.015) (0.014) (0.017) (0.013)
Family farming 0.025 -0.034 0.025*  -0.056%***
(0.017) (0.021) (0.014) (0.017)
Individual enterprise 0.030 -0.005 0.014 -0.030*
(0.019) (0.015) (0.018) (0.015)
Private/three-capital -0.053*  -0.056** -0.006 -0.014
enterprises (0.029) (0.027) (0.052) (0.049)
Others 0.047* 0.021 0.046* 0.006
(0.025) (0.023) (0.024) (0.026)
Wave
1993 -0.004 0.036*
(0.024) (0.018)
1997 0.027 0.078%**
(0.024) (0.016)
2000 0.075%* 0.145%**
(0.029) (0.022)
2004 0.076** 0.158%**
(0.029) (0.026)
2006 0.081* 0.188%**
(0.041) (0.029)
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2009 0.110%** (0.233%**
(0.041) (0.033)
2011 0.113* 0.289%**
(0.058) (0.048)
Constant 0.740%**  (0.426*** (0.373*** | 0.350***  -0.039 -0.013
(0.008) (0.032) (0.035) (0.010) (0.032) (0.031)
Observations 26,235 19,201 19,201 25,729 21,445 21,445
R-squared 0.011 0.074 0.068 0.043 0.071 0.060
Number of groups 72 72
Robust standard errors in parentheses
% 50,01, ** p<0.05, * p<0.1
Table B.3 OLS and fixed-effects regressions with MAMC.
MAMC Female Male
1) (2) 3) (1) (2) 3)
County variables
Gini (z-score) 0.000 0.002 -0.001 0.000 -0.000 0.001
(0.002) (0.002) (0.003) (0.003) (0.003) (0.003)
Mean county income 0.012%**  -0.008**  0.021** | 0.028*** (0.018***  0.017*
(z-score) (0.003) (0.003) (0.008) (0.004) (0.003) (0.010)
Individual variables
Income (z-score) 0.000 -0.001 -0.001 -0.001 0.001 0.000
(0.001) (0.002) (0.001) (0.001) (0.001) (0.001)
Age 0.001** 0.001* 0.002%**  (0.002%***
(0.000) (0.000) (0.000) (0.000)
Married 0.056%**  (.051*** 0.085%**  (.078***
(0.009) (0.009) (0.009) (0.009)
Majority -0.029* -0.007 -0.066** -0.027
(0.016) (0.005) (0.027) (0.022)
Urban 0.011 0.006 0.013 0.006
(0.009) (0.014) (0.012) (0.013)
Years of education -0.000 0.000 0.003***  -0.002*
(0.001) (0.001) (0.001) (0.001)
Occupation
(ref.=farmer)
Service class -0.001 -0.012 0.042%**  (.,038***
(0.010) (0.009) (0.010) (0.010)
Non-manual worker -0.008 -0.012 0.042***  (0,034%**
(0.008) (0.009) (0.012) (0.012)
Skilled-workers/ 0.001 0.000 0.041%**  (.037***
supervisor (0.011) (0.012) (0.009) (0.010)
Semi-skilled/ -0.013*  -0.017** 0.036%**  (.033***
non-skilled worker (0.007) (0.008) (0.008) (0.009)
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Others -0.009 -0.018 -0.026**  -0.023*
(0.010) (0.013) (0.011) (0.012)
Sector (ref.=collective)
State -0.001 0.002 -0.004 -0.001
(0.007) (0.007) (0.011) (0.011)
Family farming -0.020**  -0.014* 0.053***  -0.018*
(0.008) (0.008) (0.008) (0.009)
Individual enterprise -0.008 0.002 -0.025%* 0.003
(0.007) (0.006) (0.010) (0.009)
Private/three-capital -0.022* -0.014 -0.002 0.019
enterprises (0.012) (0.012) (0.017) (0.015)
Others -0.009 -0.005 0.045***  -0.024
(0.014) (0.013) (0.017) (0.017)
Wave
1989 0.067%#** 0.100%**
(0.025) (0.025)
1991 0.079%#** 0.119%**
(0.027) (0.028)
1993 0.084#** 0.137%#%*
(0.025) (0.024)
1997 0.061** 0.112%%*
(0.023) (0.027)
2000 0.055%** 0.085%**
(0.018) (0.022)
2004 0.077%#** 0.073%#**
(0.022) (0.022)
2006 0.060%#** 0.058%#**
(0.018) (0.020)
2009 0.035** 0.044**
(0.017) (0.017)
2011 0.020* 0.016
(0.011) (0.012)
Constant 0.052%**  (.107*** 0.032 | 0.088*** (0.205%**  (0.059**
(0.005) (0.022) (0.025) (0.007) (0.038) (0.028)
Observations 31,827 24,469 24,469 31,232 26,825 26,825
R-squared 0.003 0.010 0.009 0.010 0.035 0.026
Number of groups 72 72

Robust standard errors in parentheses
*H% p<0.01, ** p<0.05, * p<0.1

Table B.4 OLS and fixed-effects regressions with BMI.

BMI Female Male
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1) (2) 3) 1) (2) 3)
County variables
Gini (z-score) 0.011%** 0.004 0.006 0.011* 0.009* 0.003
(0.005) (0.006) (0.005) (0.006) (0.006) (0.004)
Mean county income 0.073***  0.041%**  -0.024* | 0.101*** 0.069*** -0.003
(z-score) (0.007) (0.007) (0.013) (0.007) (0.008) (0.012)
Individual variables
Income (z-score) 0.029***  (0.015%**  0.011%** 0.005 0.000 0.001
(0.005) (0.003) (0.003) (0.004) (0.003) (0.002)
Age 0.004*** (0,004 %** 0.002%**  (0.002%**
(0.001) (0.001) (0.000) (0.000)
Married 0.065%**  (0.059*** 0.066%**  (.054%**
(0.010) (0.010) (0.010) (0.010)
Majority 0.046 0.004 0.045* -0.004
(0.029) (0.016) (0.025) (0.026)
Urban -0.008 0.011 0.027*  0.052%**
(0.013) (0.013) (0.016) (0.015)
Years of education -0.003  0.005%** 0.006%**  0.002%*
(0.002) (0.002) (0.001) (0.001)
Occupation
(ref.=farmer)
Service class 0.070** 0.044 0.164%**  0.136%**
(0.029) (0.027) (0.021) (0.016)
Non-manual worker 0.064***  (.045%* 0.122%**  (.094***
(0.023) (0.021) (0.020) (0.016)
Skilled-workers/ 0.076%**  (0.070*** 0.097***  0.069%**
supervisor (0.021) (0.017) (0.018) (0.012)
Semi-skilled/ 0.106%**  (0.099*** 0.084***  (.059%**
non-skilled worker (0.019) (0.017) (0.019) (0.012)
Others 0.099***  (.110%** 0.063***  0.061***
(0.020) (0.017) (0.020) (0.016)
Sector (ref.=collective)
State -0.006 -0.008 0.000 -0.007
(0.016) (0.015) (0.016) (0.012)
Family farming 0.081***  (0.064%** 0.046%**  0.036%**
(0.012) (0.016) (0.011) (0.013)
Individual enterprise -0.003 -0.006 0.032%* -0.016
(0.015) (0.018) (0.015) (0.015)
Private/three-capital 0.123%** (. 102%** -0.028 -0.027
enterprises (0.027) (0.032) (0.044) (0.042)
Others 0.046 0.037 -0.000 -0.044*
(0.029) (0.028) (0.026) (0.025)

Wave
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1989 0.163*** 0.235%**
(0.027) (0.022)
1991 0.138%** 0.214%**
(0.028) (0.024)
1993 0.122%** 0.200%***
(0.026) (0.024)
1997 0.088*** 0.165%**
(0.025) (0.021)
2000 -0.054** 0.126%**
(0.022) (0.021)
2004 0.090%*** 0.080%**
(0.018) (0.017)
2006 0.089%* 0.069%**
(0.015) (0.015)
2009 0.057*** 0.039%x**
(0.012) (0.009)
2011 0.058*** 0.067%**
(0.019) (0.018)
Constant 0.241%**  -0.084** 0.056 | 0.237*** (.098***  (.146%**
(0.011) (0.034) (0.038) (0.012) (0.023) (0.033)
Observations 32,340 24,961 24,961 31,913 27,483 27,483
R-squared 0.027 0.054 0.056 0.062 0.107 0.086
Number of groups 72 72
Robust standard errors in parentheses
##% n<(.01, ** p<0.05, * p<0.1
Table B.5 OLS and fixed-effects regressions with waist circumference.
Waist circumference Female Male
1) 2) 3) 1) 2) 3)
County variables
Gini (z-score) -0.001 0.013 0.013* -0.016 0.007 0.006
(0.008) (0.012) (0.007) (0.012) (0.012) (0.007)
Mean county income 0.016*** 0.023***  -0.001 | 0.054*** (0.030*** 0.020
(z-score) (0.006) (0.009) (0.018) (0.010) (0.009) (0.019)
Individual variables
Income (z-score) 0.023***  -0.006 -0.005 0.006 0.003 0.002
(0.005) (0.005) (0.004) (0.004) (0.004) (0.003)
Age 0.001 0.005*** 0.004***  -0.000
(0.001) (0.000) (0.001) (0.000)
Married -0.031*  0.051%*** 0.006 -0.028**
(0.016) (0.014) (0.015) (0.011)
Majority 0.054* -0.027* 0.077%** 0.001
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Urban

Years of education

Occupation
(ref.=farmer)

Service class

Non-manual worker
Skilled-workers/
supervisor
Semi-skilled/
non-skilled worker

Others

Sector (ref.=collective)
State

Family farming
Individual enterprise
Private/three-capital
enterprises

Others

Wave
1989

1991
1993
1997
2000
2004

2006

(0.029)
0.032%*
(0.015)

0.016%**
(0.002)

0.034
(0.028)
0.013
(0.021)
0.074%**
(0.022)
0.070%**
(0.016)
0.138%**
(0.022)

0.033*
(0.017)
-0.046*
(0.024)
0.099%*
(0.022)
0.157%%*
(0.036)
-0.059*
(0.032)

(0.014)
-0.016
(0.010)
-0.002
(0.001)

0.072%**
(0.023)
0.069%**
(0.019)
0.107%**
(0.017)
0.141%%*
(0.016)
0.067%**
(0.019)

0.060%**
(0.014)
0.051 %+
(0.016)
0.049%**
(0.014)
20.104%*
(0.040)
0.041
(0.029)

0.537%%*
(0.037)
0.547%%*
(0.037)
L0.101%*
(0.040)
-0.054
(0.038)
-0.011
(0.029)
0.076%**
(0.024)
0.078%**
(0.025)

(0.027)
0.050%**
(0.014)
0.013%**
(0.001)

0.070%**
(0.023)
0.026
(0.024)
0.022
(0.020)
0.009
(0.018)
0.075%%*
(0.027)

0.065%**
(0.015)
0.165%**
(0.027)
0.120%**
(0.022)
-0.088**
(0.042)
0.118%**
(0.030)

(0.016)
0.007
(0.012)
0.003%**
(0.001)

0.144%%*
(0.017)
0.091***
(0.018)
0.107%**
(0.015)
0.104%**
(0.014)
0.089%**
(0.014)

0.038%**
(0.012)
-0.039%*
(0.015)
0.074%**
(0.015)
L0.077%*
(0.038)
-0.023
(0.026)

0.643 %%
(0.041)
0.641%%*
(0.041)
-0.078*
(0.042)
-0.051
(0.042)
-0.003
(0.029)
-0.062%*
(0.028)
20.052%*
(0.025)
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2009 -0.029* -0.032*
(0.017) (0.017)
2011 0.069%* 0.060**
(0.030) (0.026)
Constant 0.604***  0.628%***  (0.336%** | 0.491%** (.684%**  (.340%**
(0.011) (0.040) (0.037) (0.013) (0.039) (0.034)
Observations 36,605 28,759 28,759 38,365 33,549 33,549
R-squared 0.004 0.038 0.257 0.013 0.064 0.330
Number of groups 72 72

Robust standard errors in parentheses
*H% p<0.01, ** p<0.05, * p<0.1
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Appendix C. Tables for Analysis of Blood-based Biomarkers

(Chapter 5.3)

Table C.1 OLS and OLS with individual controls regressions with total cholesterol.

Female Male

(1) (2) D) (2)

Total cholesterol

County variables
Gini (z-score) -0.019 -0.012 -0.015 -0.015

(0.029)  (0.036) | (0.028)  (0.030)
Mean county

income -0.028 -0.097* -0.013 -0.039
(z-score) (0.044) (0.052) (0.044) (0.048)
Individual

variables

Income (z-score) 0.020%** 0.014 0.026** 0.011
(0.010)  (0.012) | (0.011)  (0.011)

Age 0.006%** -0.001
(0.001) (0.001)
Married -0.075 0.033
(0.046) (0.039)
Majority -0.037 -0.049
(0.050) (0.036)
Urban 0.027 0.050%*
(0.033) (0.027)
Years of education 0.007* 0.001
(0.004) (0.004)
Occupation
(ref.=farmer)
Service class -0.057 0.115%*
(0.082) (0.065)
Non-manual
worker 0.004 0.069
(0.080) (0.066)
Skilled-workers/ -0.026 0.079
supervisor (0.078) (0.057)
Semi-skilled/ -0.038 0.059
non-skilled
worker (0.076) (0.056)
Others 0.002 0.059
(0.083) (0.061)
Sector

(ref.=collective)
State 0.054 -0.039
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(0.058) (0.076)
Family farming -0.019 -0.044
(0.088) (0.084)
Individual
enterprise 0.008 -0.053
(0.048) (0.064)
Private/three-
capital -0.053 0.025
enterprises (0.082) (0.104)
Others 0.105* -0.055
(0.061) (0.076)
Constant 0.309***  0.103 | 0.310%** (.373%**
(0.034)  (0.126) | (0.038)  (0.106)
Observations 3,285 2,364 3,383 2,851
R-squared 0.047 0.135 0.138 0.056

Robust standard errors in parentheses

8% 5<0.01, ** p<0.05,

* p<0.1

Table C.2 OLS and OLS with individual controls regressions with C-reactive protein.

C-reactive protein Female Male
(1) (2) (1) (2)
County variables
Gini (z-score) 0.005 0.009 -0.004 -0.011
(0.009) (0.009) (0.010) (0.011)
Mean county income -0.007 0.001 0.009 0.007
(z-score) (0.015) (0.015) (0.019) (0.020)
Individual variables
Income (z-score) -0.005 -0.004 -0.000 0.002
(0.005) (0.005) (0.007) (0.008)
Age 0.002%** 0.001
(0.001) (0.001)
Married -0.005 -0.016
(0.021) (0.022)
Majority -0.047%** 0.016
(0.016) (0.018)
Urban 0.002 0.002
(0.017) (0.018)
Years of education 0.001 -0.002
(0.002) (0.002)
Occupation
(ref.=farmer)
Service class -0.054 -0.036
(0.051) (0.048)
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Non-manual worker -0.093** -0.061
(0.043) (0.045)
Skilled-workers/ -0.069 -0.040
supervisor (0.051) (0.037)
Semi-skilled/ -0.087* -0.021
non-skilled worker (0.046) (0.040)
Others -0.069 -0.002
(0.044) (0.051)
Sector (ref.=collective)

State 0.018 -0.014
(0.019) (0.032)

Family farming -0.053 -0.052
(0.045) (0.052)

Individual enterprise 0.043%* -0.032
(0.020) (0.032)

Private/three-capital -0.019 -0.042
enterprises (0.018) (0.061)
Others 0.053 -0.046
(0.050) (0.046)

Constant 0.077%*** 0.043 0.083#** 0.112*
(0.012) (0.065) (0.016) (0.058)

Observations 2,889 2,056 2,871 2,390
R-squared 0.00 0.021 0.000 0.006

Robust standard errors in parentheses
*H% p<0.01, ** p<0.05, * p<0.1

Table C.3 OLS and OLS with individual controls regressions with HbAlc.

HbAlc Female Male
1) 2) €] 2)
County variables
Gini (z-score) 0.002 0.003 -0.003 -0.005
(0.010) (0.008) (0.010) (0.012)
Mean county income 0.020 0.009 0.033 -0.007
(z-score) (0.013) (0.013) (0.025) (0.023)
Individual variables
Income (z-score) 0.011 0.015 0.004 0.002
(0.013) (0.015) (0.005) (0.006)
Age 0.002%*** 0.002%**
(0.001) (0.001)
Married 0.005 0.000
(0.009) (0.019)
Majority 0.016 0.042%%*
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(0.010) (0.018)
Urban 0.008 0.012
(0.014) (0.016)
Years of education -0.000 0.002
(0.002) (0.002)
Occupation
(ref.=farmer)
Service class 0.015 0.005
(0.050) (0.046)
Non-manual worker 0.005 0.024
(0.045) (0.053)
Skilled-workers/ 0.005 0.014
supervisor (0.046) (0.044)
Semi-skilled/ 0.019 -0.001
non-skilled worker (0.043) (0.044)
Others -0.006 0.022
(0.042) (0.052)
Sector (ref.=collective)
State -0.026 -0.049
(0.027) (0.036)
Family farming 0.008 -0.052
(0.056) (0.046)
Individual enterprise -0.006 -0.047
(0.024) (0.036)
Private/three-capital -0.049* -0.109%***
enterprises (0.025) (0.034)
Others 0.012 -0.087**
(0.040) (0.034)
Constant 0.048***  -0.068 | 0.068***  -0.051
(0.010) (0.052) (0.013) (0.064)
Observations 2889 2056 2871 2390
R-squared 0.002 0.019 0.002 0.018

Robust standard errors in parentheses
*H% p<0.01, ** p<0.05, * p<0.1
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Appendix D. Tables for Analysis of Nurse-collected Health Measures

with Lagged Inequality (Chapter 5.4)

Table D.1 OLS and fixed-effects regressions with blood pressure with lagged

inequality.
Female Male
Blood pressure (1) 2) 3) 1) 2) 3)
County variables
Gini (z-score) 0.022%* 0.008 0.023 0.003 0.004 0.007
(0.011) (0.011) (0.017) (0.011) (0.012) (0.016)
Gini lag 1 (z-score) 0.010 -0.009 0.011 -0.007 -0.027** -0.018
(0.013) (0.014) (0.017) (0.012) (0.012) (0.016)
Gini lag 2 (z-score) 0.026%* 0.010 0.031* 0.030** 0.019 0.017
(0.013) (0.017) (0.017) (0.015) (0.018) (0.019)
Gini lag 3 (z-score) -0.010 0.012 0.003 -0.023 -0.012 0.009
(0.017) (0.021) (0.020) (0.016) (0.019) (0.018)
Mean county income 0.101%** (0.052***  -0.056* | 0.125%** (.079%** 0.030
(z-score) (0.016) (0.016) (0.029) (0.015) (0.016) (0.025)
Individual variables
Income (z-score) -0.035%* -0.007 0.002 -0.007 -0.006 -0.007
(0.015) (0.011) (0.010) (0.008) (0.008) (0.008)
Age 0.014%**  (0.014%** 0.010%**  (0.010%***
(0.001) (0.001) (0.001) (0.001)
Married 0.090***  (0.068** -0.054 -0.058*
(0.032) (0.030) (0.036) (0.033)
Majority 0.041 -0.015 0.002 -0.008
(0.044) (0.032) (0.035) (0.036)
Urban -0.063** -0.030 0.005 0.034
(0.031) (0.036) (0.022) (0.024)
Years of education 0.002 0.001 -0.001 -0.001
(0.003) (0.003) (0.003) (0.003)
Occupation
(ref.=farmer)
Service class -0.057 -0.048 0.113**  0.086**
(0.055) (0.056) (0.046) (0.037)
Non-manual worker 0.015 0.014 0.158***  (.102**
(0.039) (0.038) (0.054) (0.044)
Skilled-workers/ 0.029 0.010 0.082%* 0.035
supervisor (0.058) (0.052) (0.044) (0.035)
Semi-skilled/ 0.057* 0.041 0.110%**  (0.072**
non-skilled worker (0.032) (0.034) (0.038) (0.033)
Others 0.067 0.029 0.120%**  (.099**
(0.046) (0.051) (0.045) (0.045)

Sector (ref.=collective)
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State -0.017 -0.001 0.001 0.017
(0.030) (0.034) (0.028) (0.025)
Family farming 0.062**  (0.099*** 0.061* 0.035
(0.029) (0.035) (0.036) (0.030)
Individual enterprise -0.014 0.023 0.004 0.004
(0.032) (0.030) (0.027) (0.027)
Private/three-capital -0.014 -0.038 0.072 0.057
enterprises (0.107) (0.118) (0.069) (0.066)
Others -0.002 0.037 -0.031 -0.038
(0.068) (0.076) (0.049) (0.049)
Wave
1997 -0.139 -0.132*
(0.093) (0.067)
2000 -0.154* -0.083
(0.088) (0.061)
2006 0.218%** -0.094**
(0.074) (0.045)
2009 0.166*** -0.046
(0.055) (0.044)
2011 -0.097* -0.055
(0.053) (0.043)
Constant 0.435%**  (.389***  -0.217** | 0.554%** 0.048 0.168%*
(0.016) (0.065) (0.090) (0.014) (0.082) (0.084)
Observations 6,490 4,998 4,998 6,744 5,764 5,764
R-squared 0.041 0.107 0.108 0.047 0.086 0.080
Number of groups 54 54
Robust standard errors in parentheses
#%% n<(.01, ** p<0.05, * p<0.1
Table D.2 OLS and fixed-effects regressions with waist-hip ratio with lagged
inequality.
c v . Female Male
Waist-hip ratio 1) 2) 3) 1) 2) 3)
County variables
Gini (z-score) 0.014** 0.004 -0.006 0.020*  0.026** -0.008
(0.007) (0.007) (0.010) (0.010) (0.011) (0.013)
Gini lag 1 (z-score) 0.017** 0.007 0.000 0.012 -0.001 -0.013
(0.008) (0.011) (0.012) (0.011) (0.010) (0.011)
Gini lag 2 (z-score) 0.028** 0.018 0.015 0.024**  0.026** 0.019
(0.011) (0.013) (0.014) (0.010) (0.011) (0.013)
Gini lag 3 (z-score) -0.014 -0.011 -0.007 -0.012 0.002 -0.005
(0.010) (0.011) (0.013) (0.012) (0.012) (0.013)
Mean county income 0.031%*** 0.011 -0.015 | 0.085%** (.049%** -0.008
(z-score) (0.010) (0.015) (0.030) (0.017) (0.017) (0.035)

Individual variables
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Income (z-score)

Age

Married

Majority

Urban

Years of education

Occupation

(ref.=farmer)
Service class
Non-manual worker
Skilled-workers/
supervisor
Semi-skilled/
non-skilled worker

Others

Sector (ref.=collective)
State

Family farming
Individual enterprise
Private/three-capital
enterprises

Others

Wave
1997

2000
2006
2009

2011

-0.009
(0.009)

0.010
(0.008)
0.007%**
(0.001)
0.033
(0.043)
-0.046%*
(0.019)
0.031
(0.027)
-0.004*
(0.003)

-0.057
(0.048)
-0.052
(0.042)
-0.053
(0.036)
0.012
(0.024)
0.011
(0.038)

-0.011
(0.024)
0.026
(0.026)
0.029
(0.033)
0.045
(0.070)
0.095%*
(0.037)

0.011
(0.007)
0.007%**
(0.001)
0.040
(0.042)
-0.029
(0.027)
0.017
(0.027)
-0.004
(0.003)

-0.070
(0.048)
-0.064
(0.043)
-0.047
(0.034)
0.022
(0.023)
0.030
(0.042)

-0.004
(0.025)
-0.011
(0.037)
0.007
(0.037)
0.062
(0.059)
0.070
(0.044)

L0.132%*
(0.064)
-0.090
(0.060)
-0.035
(0.046)
-0.058*
(0.031)
-0.038
(0.030)

0.024%**
(0.007)

0.014%*
(0.007)
0.005%**
(0.001)
0.029
(0.043)
0.085%**
(0.028)
0.012
(0.024)
0.007%**
(0.002)

0.092%*
(0.039)
0.083%*
(0.036)
0.110%**
(0.035)
0.071%*
(0.029)
0.087%**
(0.041)

-0.018
(0.026)
0.004
(0.020)
-0.002
(0.032)
-0.085
(0.156)
0.095*
(0.047)

0.012*
(0.007)
0.005%%**
(0.001)
0.011
(0.040)
-0.038
(0.029)
0.022
(0.026)
0.004*
(0.002)

0.084%**
(0.037)
0.056
(0.037)
0.082%*
(0.034)
0.046
(0.030)
0.071%
(0.041)

-0.027
(0.028)
-0.044*
(0.026)
-0.021
(0.033)
-0.103
(0.132)
0.057
(0.051)

L0.296%%*
(0.076)
~0.268%%*
(0.077)
0.161%*
(0.067)
20,114
(0.051)
~0.106%**
(0.035)
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Constant 0.790%**  (0.483***  (.537*** | 0.370***  -0.092  0.201***
(0.009) (0.058) (0.084) (0.016)  (0.067) (0.083)
Observations 6,553 5,032 5,032 6,819 5,834 5,834
R-squared 0.014 0.052 0.048 0.041 0.066 0.060
Number of groups 54 54

Robust standard errors in parentheses
*H% p<0.01, ** p<0.05, * p<0.1

Table D.3 OLS and fixed-effects regressions with MAMC with lagged inequality.

Female Male
MAme () @ G) () @ G)
County variables
Gini (z-score) 0.003 0.001 -0.007 0.003 0.004 -0.002
(0.004) (0.004) (0.005) (0.005) (0.004) (0.006)
Gini lag 1 (z-score) -0.008* -0.008 -0.007 0.002 0.004 0.013*
(0.004) (0.005) (0.005) (0.005) (0.005) (0.007)
Gini lag 2 (z-score) -0.001 -0.001 0.003 -0.002 -0.008 -0.002
(0.005) (0.006) (0.007) (0.008) (0.008) (0.008)
Gini lag 3 (z-score) 0.018***  (0.015%* 0.010 0.005 0.000 -0.010
(0.006) (0.006) (0.008) (0.007) (0.006) (0.009)
Mean county income 0.019***  0.016%** 0.007 0.028***  (.027%** 0.002
(z-score) (0.006) (0.006) (0.011) (0.008) (0.008) (0.016)
Individual variables
Income (z-score) 0.001 -0.004 -0.002 -0.003 0.005 0.005
(0.003) (0.003) (0.003) (0.004) (0.004) (0.004)
Age 0.002%***  (.002%** 0.003***  (.003***
(0.000) (0.001) (0.001) (0.001)
Married -0.034 -0.037 -0.019 -0.009
(0.027) (0.027) (0.019) (0.020)
Majority -0.025%* 0.004 -0.067** -0.022
(0.015) (0.013) (0.025) (0.036)
Urban 0.007 0.002 0.002 -0.001
(0.014) (0.016) (0.017) (0.018)
Years of education -0.000 -0.000 -0.004** -0.002
(0.001) (0.001) (0.002) (0.002)
Occupation
(ref.=farmer)
Service class 0.021 -0.002 0.047%**  .0.044**
(0.022) (0.019) (0.017) (0.019)
Non-manual worker 0.005 -0.010 -0.051** -0.041
(0.017) (0.015) (0.023) (0.025)
Skilled-workers/ -0.023*  -0.030%** -0.033* -0.028
supervisor (0.014) (0.015) (0.018) (0.020)
Semi-skilled/ -0.019* -0.023* -0.034*%*  -0.028*
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non-skilled worker (0.011) (0.012) (0.015) (0.015)
Others -0.017 -0.034 -0.015 -0.007
(0.018) (0.021) (0.022) (0.022)
Sector (ref.=collective)
State 0.003 0.009 0.021 0.022
(0.013) (0.013) (0.017) (0.016)
Family farming 0.023%**  (.039*** -0.042%** -0.008
(0.008) (0.014) (0.017) (0.022)
Individual enterprise 0.001 -0.001 -0.024* 0.002
(0.012) (0.014) (0.012) (0.014)
Private/three-capital 0.055 0.057 0.051 0.082
enterprises (0.041) (0.042) (0.072) (0.058)
Others -0.018 -0.026 0.069***  (0.059%**
(0.024) (0.025) (0.016) (0.016)
Wave
1997 0.039 0.096**
(0.033) (0.038)
2000 0.033 0.070*
(0.027) (0.039)
2006 0.064*** 0.031
(0.023) (0.029)
2009 0.029 0.015
(0.019) (0.022)
2011 0.006 0.000
(0.014) (0.020)
Constant 0.049%** 0.020 -0.023 | 0.087***  0.070* -0.065
(0.006) (0.040) (0.044) (0.009) (0.039) (0.055)
Observations 6,612 5,077 5,077 6,871 5,878 5,878
R-squared 0.008 0.021 0.017 0.007 0.041 0.032
Number of groups 54 54
Robust standard errors in parentheses
##% 50,01, ** p<0.05, * p<0.1
Table D.4 OLS and fixed-effects regressions with BMI with lagged inequality.
Female Male
o o @ G) o @ @)
County variables
Gini (z-score) 0.005 0.002 0.008 0.013 0.018* -0.002
(0.008) (0.010) (0.012) (0.010) (0.010) (0.010)
Gini lag 1 (z-score) 0.012 0.012 0.007 0.013 0.008 0.013
(0.008) (0.011) (0.012) (0.009) (0.009) (0.010)
Gini lag 2 (z-score) -0.012 -0.010 -0.008 -0.009 -0.007 0.002
(0.010) (0.011) (0.009) (0.009) (0.010) (0.010)
Gini lag 3 (z-score) -0.021**  -0.016 0.003 -0.005 0.001 0.008
(0.009) (0.011) (0.013) (0.011) (0.010) (0.012)
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Mean county income

(z-score)

Individual variables

Income (z-score)

Age

Married

Majority

Urban

Years of education

Occupation

(ref.=farmer)
Service class
Non-manual worker
Skilled-workers/
supervisor
Semi-skilled/
non-skilled worker

Others

Sector (ref.=collective)
State

Family farming
Individual enterprise
Private/three-capital
enterprises

Others

Wave
1997

2000
2006

2009

0.087%**
(0.015)

0.062%**
(0.020)

20.022%*
(0.009)

-0.013
(0.009)
0.001
(0.001)
0.043
(0.043)
0.046
(0.044)
0.019
(0.031)
-0.007%*
(0.003)

0.115*
(0.061)
0.103*
(0.052)
0.121%*
(0.052)
0.184%*x
(0.039)
0.204%%*
(0.048)

-0.056
(0.037)
0.070%**
(0.025)
-0.035
(0.033)
0.141*
(0.082)
0.051
(0.064)

~0.051%
(0.029)

-0.005
(0.010)
0.002
(0.001)
0.023
(0.044)
-0.032
(0.044)
0.043
(0.034)
-0.005%*
(0.002)

0.075
(0.059)
0.086
(0.052)
0.106%*
(0.049)
0.163%%*
(0.039)
0.228%**
(0.047)

-0.064
(0.041)
0.077%*
(0.035)
-0.009
(0.036)
0.118
(0.094)
0.082
(0.056)

~0.186%**
(0.061)
20.142%%
(0.059)
~0.194%**
(0.046)
-0.086%*

0.085%**
(0.015)

0.039%**
(0.007)

0.054%**
(0.017)

0.018%**
(0.006)
0.002%*
(0.001)

0.041
(0.031)
0.055*
(0.029)

0.029
(0.026)

0.010%**
(0.003)

0.145%%*
(0.035)
0.137%%*
(0.039)
0.126%**
(0.026)
0.075%*
(0.031)
0.036
(0.041)

0.024
(0.023)
0.042*
(0.021)
0.033
(0.030)
0.020
(0.148)
-0.044
(0.044)

0.000
(0.024)

0.017%*
(0.007)
0.002%*
(0.001)
0.019
(0.027)
-0.036
(0.041)
0.042*
(0.024)

0.008%%**
(0.002)

0.146%**
(0.034)
0.119%**
(0.037)
0.112%%*
(0.025)
0.064%**
(0.026)
0.046
(0.039)

0.009
(0.023)
0.011
(0.022)
0.021
(0.030)
0.037
(0.143)
-0.056
(0.038)

L0.158%%*
(0.051)
L0.127%*
(0.050)
-0.098*
(0.050)
-0.078*
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(0.033) (0.040)
2011 -0.041 -0.063*
(0.026) (0.034)
Constant 0.257%**  0.113 0.254*** | 0.243*%**  -0.099*  0.129**
(0.015) (0.083) (0.093) (0.016)  (0.051) (0.064)

Observations 6,659 5,119 5,119 6,935 5,940 5,940

R-squared 0.022 0.040 0.039 0.043 0.094 0.070

Number of groups 54 54

Robust standard errors in parentheses
*H% p<0.01, ** p<0.05, * p<0.1

Table D.5 OLS and fixed-effects regressions with waist circumference with lagged

inequality.
., . Female Male
Waist circumference ) 2) (3) 0 2) (3)
County variables
Gini (z-score) 0.016 0.013 0.007 0.021 0.032%** 0.007
(0.012) (0.014) (0.019) (0.015) (0.014) (0.011)
Gini lag 1 (z-score) 0.017 0.011 0.007 -0.016* -0.001 0.013
(0.011) (0.013) (0.014) (0.009) (0.010) (0.013)
Gini lag 2 (z-score) 0.006 0.008 0.008 -0.004 0.009 0.020
(0.016) (0.017) (0.015) (0.012) (0.013) (0.014)
Gini lag 3 (z-score) -0.020 -0.010 0.027 0.003 0.000 0.020
(0.017) (0.018) (0.017) (0.015) (0.014) (0.013)
Mean county income 0.083***  0.050** -0.042 0.029 0.018 0.047*
(z-score) (0.018) (0.024) (0.042) (0.018) (0.016) (0.027)
Individual variables
Income (z-score) -0.013 -0.004 0.003 0.033***  (0.014**  0.014**
(0.011) (0.011) (0.010) (0.006) (0.006) (0.007)
Age 0.004%**  (0.006%** -0.001 -0.001
(0.001) (0.001) (0.001) (0.001)
Married -0.039 -0.055 -0.038 -0.047
(0.049) (0.048) (0.039) (0.037)
Majority 0.084* -0.038 0.126*%**  -0.040
(0.043) (0.052) (0.034) (0.048)
Urban 0.073** 0.067** 0.021 0.023
(0.034) (0.028) (0.028) (0.028)
Years of education -0.007**  -0.004* 0.008***  (,008%**
(0.004) (0.003) (0.003) (0.002)
Occupation
(ref.=farmer)
Service class 0.114%* 0.093 0.140%** (), 173%**
(0.058) (0.056) (0.048) (0.039)
Non-manual worker 0.121%*  (0.138%** 0.091* 0.115%*
(0.046) (0.044) (0.051) (0.043)
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Skilled-workers/ 0.063 0.082* 0.121%***  (.143%**
supervisor (0.052) (0.048) (0.031) (0.026)
Semi-skilled/ 0.161***  (0.167*** 0.105%**  (.134%**
non-skilled worker (0.031) (0.031) (0.036) (0.029)
Others 0.181***  (.203%** 0.062 0.085%*

(0.037) (0.036) (0.051) (0.044)
Sector (ref.=collective)
State 0.102%**  (.119%** -0.035 -0.023
(0.034) (0.034) (0.030) (0.027)
Family farming 0.053 0.067** -0.058%** 0.003
(0.036) (0.028) (0.026) (0.029)
Individual enterprise -0.050 -0.029 -0.069**  -0.045
(0.042) (0.037) (0.033) (0.036)
Private/three-capital -0.026 0.004 -0.224* -0.140
enterprises (0.089) (0.093) (0.120) (0.127)
Others 0.009 0.021 -0.077* -0.042
(0.065) (0.058) (0.044) (0.046)
Wave
1997 -0.176* 0.043
(0.094) (0.092)
2000 -0.099 0.077
(0.082) (0.079)
2006 -0.158** 0.001
(0.077) (0.070)
2009 -0.082 -0.018
(0.061) (0.047)
2011 -0.070 -0.046
(0.055) (0.040)
Constant 0.499%**  (0.229%**  (.365%** | (0.333%** (227*** (.33]***
(0.020) (0.083) (0.101) (0.020) (0.061) (0.083)
Observations 7,103 5,481 5,481 7,842 6,778 6,778
R-squared 0.024 0.040 0.045 0.012 0.054 0.043
Number of groups 54 54

Robust standard errors in parentheses
*H% p<0.01, ** p<0.05, * p<0.1
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Appendix E. Tables for Analysis of Blood-based Biomarkers with

Lagged Inequality (Chapter 5.5)

Table E.1 OLS and OLS with individual controls regressions with total cholesterol

with lagged inequality.
Female Male
Total cholesterol 1) 2) 1) @)
County variables
Gini (z-score) -0.007 -0.015 -0.012 -0.017
(0.050) (0.055) (0.027) (0.033)
Gini lag 1 (z-score) -0.108**  -0.135** | -0.078**  -0.067*
(0.047) (0.063) (0.035) (0.038)
Gini lag 2 (z-score) 0.074* 0.082* | 0.090%** (.097***
(0.038) (0.048) (0.029) (0.034)
Gini lag 3 (z-score) 0.018 0.016 0.065%**  (0.065***
(0.026) (0.035) (0.022) (0.022)
Mean county income -0.091 -0.178* -0.021 -0.053
(z-score) (0.064) (0.092) (0.046) (0.075)
Individual variables
Income (z-score) 0.021 0.029 0.035 0.009
(0.025) (0.027) (0.021) (0.019)
Age 0.01 1*** -0.000
(0.003) (0.002)
Married -0.268 -0.021
(0.566) (0.114)
Majority 0.011 0.026
(0.078) (0.042)
Urban 0.174* 0.048
(0.093) (0.042)
Years of education 0.008 0.010*
(0.007) (0.006)
Occupation
(ref.=farmer)
Service class -0.292%* -0.027
(0.134) (0.134)
Non-manual worker -0.265%* -0.102
(0.117) (0.140)
Skilled-workers/ -0.002 -0.015
supervisor (0.146) (0.145)
Semi-skilled/ -0.088 -0.082
non-skilled worker (0.103) (0.126)
Others -0.045 -0.163
(0.146) (0.135)

Sector (ref.=collective)
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State 0.115 -0.061
(0.121) (0.099)

Family farming -0.027 -0.091
(0.151) (0.151)

Individual enterprise 0.008 -0.029
(0.125) (0.088)
Private/three-capital 0.047 -0.096
enterprises (0.095) (0.216)
Others 0.189 0.050
(0.185) (0.151)
Constant 0.329%** 0.018 0.311%**  0.337*
(0.043) (0.590) (0.033) (0.201)
Observations 958 714 1,037 883

R-squared 0.012 0.081 0.024 0.036

Robust standard errors in parentheses

4% p<0.01, ** p<0.05, * p<0.1

Table E.2 OLS and OLS with individual controls regressions with C-reactive protein

with lagged inequality.
C-reactive protein Female Male
A 2) 1) 2)
County variables
Gini (z-score) -0.016 -0.017 -0.019 -0.018
(0.012) (0.012) (0.019) (0.019)
Gini lag 1 (z-score) 0.023 0.040%* -0.002 -0.003
(0.018) (0.016) (0.024) (0.023)
Gini lag 2 (z-score) -0.001 -0.001 -0.013 -0.012
(0.016) (0.016) (0.017) (0.017)
Gini lag 3 (z-score) -0.034**  -0.043*** | -0.019 -0.016
(0.013) (0.013) (0.016) (0.015)
Mean county income -0.022 -0.036 -0.017 -0.034
(z-score) (0.026) (0.030) (0.036) (0.045)
Individual variables
Income (z-score) 0.007 0.015 -0.011 -0.015%*
(0.015) (0.014) (0.008) (0.007)
Age 0.001 0.002%*
(0.002) (0.001)
Married -0.84 1 *** -0.037
(0.120) (0.099)
Majority -0.023 0.025
(0.022) (0.026)
Urban -0.018 0.009
(0.037) (0.028)
Years of education 0.002 0.001
(0.002) (0.004)
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Occupation
(ref.=farmer)

Service class -0.082 -0.069
(0.081) (0.069)
Non-manual worker -0.106 -0.092
(0.071) (0.063)
Skilled-workers/ -0.131* -0.021
supervisor (0.073) (0.067)
Semi-skilled/ -0.101 -0.060
non-skilled worker (0.075) (0.062)
Others -0.032 -0.085
(0.087) (0.069)
Sector (ref.=collective)
State 0.016 -0.067
(0.029) (0.058)
Family farming -0.049 -0.140*
(0.069) (0.082)
Individual enterprise 0.034 -0.078
(0.024) (0.049)
Private/three-capital 0.006 -0.106**
enterprises (0.022) (0.052)
Others 0.028 -0.091
(0.137) (0.070)
Constant 0.072%**  (.889%** | (.101*** 0.130
(0.017) (0.165) (0.024) (0.143)
Observations 878 657 933 787
R-squared 0.007 0.051 0.007 0.022

Robust standard errors in parentheses
*H% p<0.01, ** p<0.05, * p<0.1

Table E.3 OLS and OLS with individual controls regressions with HbA 1c with lagged

inequality.
Female Male
HbATe OO Ne) W N -
County variables
Gini (z-score) -0.006 -0.019 -0.001 -0.004
(0.011) (0.011) (0.016) (0.016)
Gini lag 1 (z-score) -0.038*  -0.064** | -0.020 -0.006
(0.020) (0.025) (0.027) (0.029)
Gini lag 2 (z-score) 0.056***  0.073*** | (0.043* 0.048*
(0.015) (0.019) (0.022) (0.024)
Gini lag 3 (z-score) 0.016 0.034%* 0.023 0.028
(0.011) (0.015) (0.018) (0.018)
Mean county income 0.005 -0.017 0.050 -0.010
(z-score) (0.021) (0.024) (0.031) (0.034)
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Individual variables

Income (z-score) -0.016* -0.012 0.012 0.010
(0.010) (0.011) (0.015) (0.016)
Age 0.003** 0.003%%*
(0.001) (0.001)
Married 0.042 -0.061
(0.083) (0.085)
Majority 0.058*** 0.051*
(0.017) (0.028)
Urban 0.056 0.026
(0.046) (0.033)
Years of education 0.001 0.003
(0.003) (0.003)
Occupation
(ref.=farmer)
Service class 0.022 -0.039
(0.085) (0.070)
Non-manual worker 0.031 0.033
(0.079) (0.079)
Skilled-workers/ 0.015 0.010
supervisor (0.073) (0.061)
Semi-skilled/ 0.058 0.002
non-skilled worker (0.081) (0.062)
Others -0.000 -0.045
(0.077) (0.074)
Sector (ref.=collective)
State -0.010 -0.058
(0.070) (0.044)
Family farming 0.078 -0.081
(0.097) (0.068)
Individual enterprise 0.051 -0.042
(0.075) (0.053)
Private/three-capital -0.003 -0.137%**
enterprises (0.085) (0.050)
Others 0.061 -0.129%**
(0.107) (0.043)
Constant 0.065%**  -0.234* | 0.063*** 0.008
(0.015) (0.118) (0.019) (0.101)
Observations 878 657 933 787
R-squared 0.018 0.047 0.018 0.045

Robust standard errors in parentheses
*H% p<0.01, ** p<0.05, * p<0.1
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