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Abstract
The epidemiological transition, which has already passed the developed world, is still progressing
in many developing countries. A particular problem associated with this transition is the
under-diagnosis and lack of treatment of chronic diseases, and these may exhibit SES gradients
and exacerbate social inequality. Using hypertension as an example and data from China (CHNS),
we find that the prevalence of hypertension in China is already close to levels in developed
countries, under-diagnosis is pervasive, treatment is rare, and failure to control is widespread.
Consistent with the literature, we find no income and education gradients in the prevalence of
hypertension. However, there are strong education gradients in diagnosis and treatment in urban
areas. The income gradients in all aspects of hypertension are relatively weak and sometimes
nonexistent. Interestingly, we find that access to health care does not contribute to the diagnosis of
hypertension, nor does it aid much in the treatment and control of hypertension. Our results
suggest that the epidemiological transition has indeed occurred, but both the Chinese public and
its health care system are ill-prepared. There is an urgent need to educate the public on chronic
illnesses, and to raise the quality of health care so that patients receive proper diagnoses and
guidance on how to treat and control those chronic illnesses.
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. Patterns of SES Health Gradients during the Epidemiological Transition: The Case of
China

1. Introduction

The epidemiological transition, characterized by a shift in the disease profile from acute infectious
diseases to chronic and degenerative diseases, is currently underway in most developing countries
(Gribble ad Preston, 1993). China is no exception. With a rapid decline in fertility and falling infant
and child mortality rates, the population is aging rapidly. The disease profile thus increasingly
reflects that of an older population. The transition is accelerated by a rapid shift in dietary intake
from malnutrition to over-nutrition, due to economic growth and poverty reduction (Popkin et al.,
1993; Wagstaft et al., 2003). As evidence of this transition, vascular disease has recently emerged

as a leading cause of death among Chinese adults (He et al., 2005).

The epidemiological transition poses special challenges to the health system. Unlike with
acute infectious diseases which are easy to recognize, it is easy to overlook the symptoms of
chronic and degenerate diseases until there are in their advanced stages. In addition, unlike acute
infectious diseases which have been around as long as humans have, chronic diseases are a
relatively new phenomenon, making them harder to recognize. In China, both demographic
transition and economic growth occurred at breakneck speeds, resulting in a particularly fast
epidemiological transition. Therefore, under-diagnosis may be especially serious. The first goal

of this paper is to confirm this hypothesis.

In the midst of the epidemiological transition, when the general public lacks experience in
dealing with emergent diseases, it is likely that the better endowed are more successful in
overcoming these diseases, either through better diagnoses or better treatment and control. If this
is true, then there is an added health component to the already large income inequality in
developing countries. Using hypertension as an example, the second goal of this paper is to
investigate whether the actual prevalence, awareness, treatment, and control of newly emerging
chronic diseases have an SES gradient, and what roles health behavior and access to health
services play in any aspect of those chronic diseases. We use income and education as indicators

of SES because they are the defining indicators of socioeconomic status in the literature, and are



distributed unequally within society. Hypertension is chosen because it is easier to physically

measure (in the form of blood pressure) than diabetes or lipoprotein in a household survey.'

Known as a “silent killer,” hypertension is a serious chronic disease. It kills by placing
extra stress on the heart, leading to coronary artery diseases and precipitating strokes. In recent
decades, the number of hypertension cases has skyrocketed, growing from 30 million cases in
1960 to 94 million in 1990 (He et al., 1996). One study conducted between 2000-2001 of a
nationally representative sample of 15,540 adults aged 35 to 74 years, showed that the prevalence
rate of hypertension was 27.2 percent, exceeding that of many developing countries, and similar
to the rates often seen in industrialized countries (Gu et al., 2002). Despite being a serious risk
factor for vascular diseases, hypertension is preventable and treatable, and successful prevention
and control of hypertension can significantly reduce premature mortality (JNC7, 2004). However,
hypertension can be easily overlooked. It has no major symptoms except when blood pressure
becomes excessively high. Hypertension can also be difficult to control — one study found that
blood pressure goals may be difficult to achieve in as many as 40 percent of patients. Resistant or
difficult-to-control systolic hypertension is more common in patients over the age of 60 years

than in younger patients (Moser and Setaro, 2006).

The paper proceeds as follows: Section 2 describes the China Health and Nutrition Survey
(CHNS), the dataset used for this study, and shows statistics on the prevalence of hypertension
and the degrees of under-diagnosis and lack of treatment and control. Section 3 presents
regression results on the SES gradients on the prevalence, awareness, treatment, control, and

eventual rate of uncontrolled hypertension. Section 4 concludes with policy implications.

2. Data and Descriptive Statistics

The CHNS is a longitudinal household survey, conducted in nine Chinese provinces: Guangxi,
Guizhou, Heilongjiang, Henan, Hubei, Hunan, Jiangsu, Liaoning, and Shandong. The survey
contains an extensive set of questions on health status and health behaviors, as well as
socioeconomic statuses of the respondents. The community survey provides a detailed picture of

the local environment in which CHNS households and individuals live, including health services

' Our data contain measures of blood pressures as well as self-reported hypertension so that we can examine the issue of
awareness and control.



infrastructure such as distances to medical facilities, and number of doctors. Waves 2004 and
2006 are used in our study, and subjects are restricted to older individuals aged 45 to 80, an age

group more likely to be affected by hypertension.

We use actual, not self-reported prevalence of hypertension in this paper, which is defined
through physical examination accompanying the survey. Blood pressures were taken three times
by medical professionals. As is standard in the medical literature, we use the average of the
second and the third blood pressure readings. Hypertension is defined the same as in the literature:
systolic blood pressure greater than or equal to 140 mm Hg, or corresponding diastolic blood
pressure greater than or equal to 90 mm Hg. Additionally, if a subject yields normal blood
pressure readings but is taking anti-hypertensive medication at the time, we consider him/her a

hypertensive patient’.

Awareness of hypertension is defined within the subset of the population that is
hypertensive as described in the previous paragraph. This information is directly obtained from
the survey question, “Did a doctor ever tell you that you were hypertensive?” If the answer to this
question is “Yes,” then the respondent is considered aware of the condition; otherwise he/she is
considered to be unaware. In other words, “awareness” is acknowledgement of one’s condition

when the condition is present.

Treatment and successful control are defined only among diagnosed hypertension patients.
If a hypertensive patient is currently taking anti-hypertension medicine, he/she is considered to be
under treatment. If the blood pressure readings of a hypertensive patient are within the normal

range, then his/her hypertension is under successful control.

The final outcome we examine is uncontrolled hypertension. It indicates a subject having
hypertension readings regardless of awareness or medicating status. This includes those who had
never been diagnosed, those who had been diagnosed but not treated, and those who had been
diagnosed and treated but not under control. It is the outcome after all possible actions had been
taken by the individuals to get diagnosed with or to control hypertension, and is ultimately

responsible for causing cardiovascular disease. Under this definition, a once-diagnosed patient

% This definition follows JNC 6, which is adopted by most of the literature. An alternative way to define hypertension is to sum
over those who are self-reported and those who are clinically diagnosed. We tried the alternative way and found little difference in
the number of hypertensive patients defined in these two ways, and thus no difference in our results.



does not belong to this category if blood pressure is successfully controlled. An undiagnosed
patient will be considered to be uncontrolled, because no action to control the hypertension is
being taken. The difference between this term and the aforementioned “control among diagnosed
hypertension patients” is that “uncontrolled hypertension” is defined among the whole sample,
whereas the other is defined over the subset of hypertensive patients who are aware of their
conditions. In short, uncontrolled hypertension is a summary health measure revealing the degree

to which people actually suffer, and is the heath condition that we are ultimately concerned with.

The CHNS is a panel survey. The overall sample of people aged 45 to 80 in waves 2004
and 2006 is 10,737. After deleting observations without objective measures of hypertension, we
are left with 10,269 observations. Some hypertensive patients underwent physical examinations
in wave 2000 (2004), and as a result were informed of their condition by the survey; thus their
awareness of hypertension in the subsequent wave 2004 (2006) was contaminated by the survey.
We exclude 325 such observations from our analysis. Our results, however, are not sensitive to
this exclusion. After these exclusions, we end up with a total of 9,944 observations.® In addition
to the aforementioned variables denoting prevalence, awareness, treatment and control given a
diagnosis of hypertension, and ultimate uncontrolled hypertension, we consider socioeconomic
characteristics (age, gender, ethnicity, education, marital status, income quartiles), behavioral risk
factors (smoking, weight, alcohol consumption), health care access (distance to the nearest
medical facility, the availability of health insurance, etc.), and county/city dummies. Detailed

definitions of these variables can be found in Appendix Table 2.4

We first present basic descriptive statistics of the main explanatory variables then turn our
attention to our key hypertension indicators. The first column of Table 1 shows a general picture
of the whole sample of people aged 45 to 80, while the remaining two pairs of columns
disaggregate the sample by residency and gender. The significance signs indicate that the
characteristic in that row (e.g., age) is significantly different between the two groups of people
within that pair (e.g. urban/rural). On average, sample respondents were 58.5 years of age, 47.4
percent were male, and 50.9 percent were residing in urban areas. The mean number of years of

schooling was 6.2, with a gap of 2.4 years between urban and rural residents and 2.7 years

3 For more detailed information on restriction rules and number of observations, please see Appendix Table 1.
* Our definition of urban vs. rural areas deviates a little from the definition provided in the data. We defined county town as urban
instead of rural as CHNS does. And suburban village is defined as rural, which is also different from CHNS.



between men and women. The mean per capita income was 7008.9 Yuan, and urban income was
86 percent higher than rural income.” Most (85.9 percent) were married at the time. A substantial
proportion of men exhibited risky behavior: 34.9 percent reported having ever smoked and 17.4
percent reported heavy alcohol consumption.® Women hardly smoked or drank heavily. Overall,
25.8 percent were overweight (30>BMI >25.0 kg/m?) and 4.9 percent were obese (BMI >30.0
kg/m?®) with a higher rate among urban residents and women.” 41.2 percent had medical
insurance, 14.8 percentage points more common among urban than rural residents. ® To gauge
access to medical services, we consider several measurements. The first is whether the nearest
facility to the community is a hospital beyond county level, representing the quality of the facility.
The second is the distance to the nearest medical facility, which represents convenience of
approaching medical services. The average distance is 0.19 kilometers. The nearest health
facilities used in the rural areas are less likely to be at county level or above and more likely to be
within a community, and the average distance between the facility and the community center is
shorter in general. Since a substantial fraction (68.5 percent) of the nearest medical facilities are
located within the community, and thus have a distance of zero, in regression models we use a

dummy variable to capture this difference.

Because urban/rural differences dominate gender differences among the main SES
variables, in this paper we focus on urban-rural differences by running separate analyses for the

two areas, but discuss gender differences along the way.

Table 2 reports basic indicators about hypertension. As Panel A shows, 12.4 percent of
respondents had been diagnosed with hypertension, but the actual prevalence rate was as high as
32.7 percent, and the uncontrolled hypertension rate was 29.1 percent, meaning that these people
were still suffering from hypertension at the time the survey was administered. The huge
difference between diagnosis and actual prevalence was caused by the low rate of awareness: Of
all the hypertensive patients in our sample, only 37.9 percent were aware of their condition. 77.0
percent of those who were aware were medicated with anti-hypertension medicine, but a mere

11.0 percent of those aware had their blood pressures controlled successfully.

> All incomes are evaluated at 2006 prices.

% Heavy drinking is defined as drinking 3 times or more per week.

7 Body Mass Index is defined as BMI=weight(kg)/height’(m?) (Inoue et al., 2002).

% The difference is much greater if wave 2004 (47.2 versus 20.2) is considered alone; this change is mainly caused by the spread
of New Corporate Medical Scheme in rural site since 2003.



The lack of awareness and control of chronic illnesses is not unique to China. They occur
even in developed countries such as the United States. As expected, rates of awareness and
control of chronic diseases are much lower in China than in the United States, at least in the case
of hypertension. Between 1999-2000, 68.9 percent of hypertensive Americans were aware of
their condition, 54 percent higher than in China. 31.0 percent of cases were under control in the
U.S., nearly three times higher than in China (Hajjar and Kotchen, 2003).” The differences can
partly attribute to the different stages of epidemiological transition. As the public gradually
becomes aware of the diseases, diagnosis improves. Smith (2007) found that diagnoses of
diabetes, another common and serious illness afflicting the elderly, have improved significantly

in the U.S. over a period of 25 years.

Figure 1 shows diagnosed prevalence rate, actual prevalence rate and uncontrolled rate of
hypertension in subjects aged 20 to 80. As expected, all three indicators rise with age, with actual
prevalence rate being the highest and diagnosed prevalence rate the lowest. The discrepancy
between actual prevalence and diagnosed prevalence of hypertension increases with age as a
result of rapid increases in actual hypertension prevalence in comparison to diagnosis. The
uncontrolled hypertension rate is identical to the actual prevalence rate before age 50, and the
difference between the two measures remains very small thereafter. This suggests that the lack of
effective control is a serious problem in all ages, and is even more serious among younger

people.

Figure 2 shows age patterns of awareness, treatment and control more clearly: older
patients are more aware of their condition and more likely to get it treated than younger ones
once they are aware, but the rate of control, conditional on awareness, barely changes across age,
suggesting that it is much more difficult to control hypertension than to learn about it. Control
rate even appears to have a slightly declining trend, suggesting that it is even more difficult for

older people to get their condition under control.

Panel A of Table 2 also presents rural/urban and male/female differences in the diagnosis,
prevalence, awareness, treatment and control of hypertension. The diagnosis is much lower than

actual prevalence among all groups, while the urban/rural difference in the former is larger than

9 Awareness and control rates in the UK seem surprisingly low - the awareness rate being 46.2 percent and the control rate being
9.3 percent in 1998 (Primatesta and Poulter, 2001). Johnston et al. (2009) reports an extremely low awareness rate of hypertension
in England (about 15percent), but the authors measure awareness differently.



that in the latter. Consistent with Hou (2008), urban residents are more hypertensive (36.8
percent urban versus 28.5 percent rural), better aware of their condition (46.2 percent versus 26.8
percent), more likely to get their condition treated (80.7 percent versus 68.5) and controlled (14.0
percent versus 6.9 percent) given awareness. Although the share of people with uncontrolled
hypertension is higher among the urban than the rural (31.6 percent versus 26.6 percent), because
of better awareness and control among urban subjects, the gap is much smaller than that of actual

prevalence.

As for differences between the genders, men are more hypertensive than women (34.0
percent versus 31.5 percent), are significantly less aware if they are hypertensive (32.5 percent
versus 43.2 percent) , are less likely to seek treatment (73.7 percent versus 79.4 percent), and
have a lower control rate (9.8 percent versus 12.1 percent) given awareness. As a result, the
gender gap in the uncontrolled rate (30.7 percent versus 27.7 percent) is similar to that of the

prevalence rate.

Panels B and C of Table 2 further disaggregate by residence and sex. We observe that
urban men are the most hypertensive (38.3 percent), and rural women the least hypertensive (27.4
percent). In contrast, urban women have the highest rate of awareness (51.4 percent) and control
(15.2 percent), and rural men the lowest rate of awareness (21.9 percent) and control (6.0

percent).
3. Estimation Results
3.1. Actual Prevalence of Hypertension

Table 3 illustrates the probit estimates of actual prevalence of hypertension based on SES,
risk factors and access to medical facilities for elderly people aged 45 to 80. Because urban and
rural patterns are very different, we run separate estimates for urban and rural data. For both
urban and rural estimations, we present one model with and one without health behavior and
health care access indicators. As most of the explanatory variables are dummy variables, average

marginal effects are calculated and reported.

Age is important in explaining hypertension across all models. Model 1 shows that as an

urban person ages by 1 year, his/her probability of being hypertensive increases by 1.2



percentage points. Since the average rate of hypertension in the urban population is 36.8 percent
in our sample, this represents a 3.3 (=1.2/36.8) percent increase in risk. In rural areas, aging by 1
year increases the probability of being hypertensive by 1.1 percentage points, resulting in a 3.9
(1.1/28.5) percent increase in risk. We try to also include quadratic terms, but there is little
difference in results. In both urban and rural areas, men are more likely to be hypertensive. In
urban areas, this gender difference is fully explained with the inclusion of health behaviors and
access variables. In rural areas, however, the gender difference is reinforced after this inclusion,

indicating that the gender difference in behavior and access are different in these two areas.

We find no education and income gradients. This is surprising at first sight because most
studies do find SES health gradients. However, the literature on hypertension in developing
countries has reported the lack of an SES gradient (Witoelar, Strauss and Sikoki, 2009). The
likely explanation is that cardio-vascular diseases originate more from in-utero and childhood
conditions than from present-day socio-economic conditions (Barker, 1997), and at the time

when these respondents were young the SES conditions in China were more or less equal.

In all regression models we present, causality may run both ways. Liu et al. (2008) has
shown that good health is associated with higher income. Additionally, there may be other
omitted variables at the local and household levels that affect both SES status and health
outcomes. All regressions discussed so far have included county/city fixed effects.'” Not being
able to completely control for endogeneity, we will refrain from making strong causal

interpretations.

Models 2 and 4 include risk behaviors and variables indicating access to health care. The
coefficients of risk factors are different between urban and rural areas. In rural areas, former
smokers are no more hypertensive than lifetime non-smokers, and current smokers are the least
likely to be hypertensive, suggesting that people who remain smoking are likely those who are
relatively healthier. Being overweight or obese have large positive effects on actual prevalence
— an overweight person is 15.3 percentage points, or 42 percent (=15.3/36.8) more likely to be
hypertensive than a person of normal weight in urban areas, and even greater effects are found in

rural samples (17.5 percentage points, or 61.4 percent). The effects of obesity are much larger —

1% We also estimate with community fixed-effects models and find very similar results. Because with community fixed effects,
we are not able to examine the effects of community-level variables, we only report results with county fixed-effects.



24.6 and 24.8 percentage points (or 67 and 87 percents) respectively in the urban and rural areas.
As projected by the WHO, obesity rates (defined as BMI>=30kg/m”, the same as the definition in
our paper) for Chinese men will increase from 1.8 percent in 2005 to 9.4 percent in 2015 and for
Chinese women will increase from 2.6 percent to 8.6 percent (WHO, 2009)"". Assuming the
growth rate of obesity in our study population is 6.8 percentage points, or the average of the two
growth rates, all other things being equal, this will result in an increase in hypertension
prevalence by 1.7 percentage points (=6.8%0.246 and 6.8*(0.248) among both the urban and rural
populations (from 36.8 to 38.5 percent and 28.5 percent to 30.2 percent respectively).We also see

.. .. ol . 12
a positive association between heavy drinking and prevalence in both areas.

Whether or not one has health insurance is not correlated with hypertension prevalence. A
natural explanation is that health insurance is used as treatment rather than preventive care, so
unless moral hazard is strong enough to alter health behavior, we do not expect to see a
correlation between health insurance and prevalence of hypertension. Measures of medical
facilities are generally insignificant with two exceptions. One is a distance measurement for
urban residents and the other is the level of medical facility for rural residents. However, both of
these have unexpected signs. The farther the nearest facility, the lower the prevalence rate in
urban residents; and the higher the grade of the facility, the higher the prevalence rate in rural
residents. One possible explanation is selection on residence and medical utilization based on
health status: the less healthy may be more likely to live closer to a medical facility and this
selection effect is more significant in urban areas because urban residents are more flexible in
location selection than their rural counterparts. Meanwhile, less healthy people may also be more
likely to choose a medical facility of a higher grade, but as there is greater variation in level of
the nearest medical facilities in rural areas, we see a larger selection effect of this kind in rural
areas. The other possibility is that since urbanization is a gradient from rural to urban rather than
a distinct cut-off, this may capture the gradient in location and adoption of urban sedentary
lifestyles, with the anomalous results reflecting rural residents closest to cities and urban

residents closest to the countryside."

" See Appendix Table 5.

2 To see how health behavior varies by sex and SES variables, we run a regression of health behavior against sex and a host of
SES variable (Appendix Table 4). As expected, health behaviors vary substantially by gender. We also see some variations by
education and income.

"> We thank Karen Eggleston for suggesting this explanation.



3.2. Awareness of Hypertension

As discussed earlier, less than half of all hypertensive patients are diagnosed. Even if no
SES gradients exist in the prevalence of hypertension, significant SES gradients in diagnosis
could cause the less disadvantaged group to receive less medical attention. In this section,
therefore, we estimate determinants of awareness of hypertension among hypertensive patients in

Table 4 for the urban and rural samples separately.14

We first note that older hypertensive patients are more likely to be aware of their
conditions. This may be a form of network effect: when peers are diagnosed, they increasingly
seek diagnosis of their own conditions as well. Men are much less likely to be aware of their
condition than are women, conditional on being hypertensive. Urban men in particular face a
tough situation compared to rural men: they are 11.6 percentage points, or 25.1 percent less likely
to be aware of their condition than urban women. The gender difference is comparatively smaller
in rural areas, but still quite large (10.2 percentage points, or 37.7 percent). Controlling for
behavioral and access variables, men are still significantly less likely to be aware of their
condition. Marital status does not show a significant effect on awareness. The signs for ethnic
minorities are opposite between urban and rural residents: urban minorities are less aware but
rural minorities are more aware. Because the composition of ethnic minorities is likely different
between urban and rural areas, we merely control for this variable and do not try to interpret this

result.

As expected, education is positively correlated with awareness in the urban sample,'’ but
the gradient is quite weak among rural residents with a slight difference between the illiterate (the
reference group) and those with a primary school level education. Income gradients also show up
for awareness. For urban (rural) residents, the richest quartile are 7.6 (8.0) percentage points (or

16.5 (29.9) percent) more likely to be aware of their condition than those in the 1* quartile.

How do we explain these patterns of education and income gradients of hypertension

awareness? Possible candidates are health risk behaviors and access to health care services.

' Because hypertensive patients are a selected sample and the process governing their selection may be different in urban versus
rural areas, we must be careful in comparing results between urban and rural models. Nevertheless, the selection does not prevent
us from using the hypertensive sample to analyze awareness among hypertensive patients.

'S This result is similar to that in Smith (2007) where the author finds that higher educated patients are more likely to be aware or
to be diagnosed of their diabetic condition.
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Perhaps people who are obese, are heavy drinkers, or are smokers are more likely to know it
when they are hypertensive. Where health services are more accessible, perhaps people are more
likely to get physical examinations and learn about their health conditions. Because income and
education are correlated with risk behaviors and access to health care services (Appendix Table

4), including these variables is expected to weaken the income and education gradients.

Sure enough, when we include health behavior and access to health care services in
Columns 2 and 4 for the urban and the rural samples respectively, income gradients disappear.
This implies that the income gradients are fully explained by behavioral and access differences.
As for the effects of education, in urban areas, after adding behavior and health care access
variables, education remains significant with a slight decline in magnitude; in rural areas, the
educational advantage for people with a primary school education remains unchanged. These
imply that education has independent effects on the diagnosis of hypertension, most likely
through information. The weaker effect of rural education indicates that rural education confers

less information on health but it is puzzling as to why this is so.

Being overweight and obese has direct and significant roles in hypertension awareness for
both the urban and rural populations. In urban areas, an overweight person is 8.4 percentage
points (or 18.1 percent) more likely to be aware of his/her condition; in rural areas, this number is
6.5 percentage points (or 24.3 percent).'® For an obese person the numbers are much higher, 20.5
and 25.2 percentage points (or 44.4 and 94.0 percent) in the two areas respectively. A possible
explanation for the effect that obesity has is that a high correlation between hypertension and
obesity is already public knowledge. Thus, an obese person is more likely to be on the lookout
for its emergence. An urban smoker who has quit smoking is significantly more likely to be
aware of his/her condition. This causality is likely the reverse: smokers are more likely to quit
once they are diagnosed with hypertension. Rural smokers do not show this tendency, however.
Interestingly, opposite to obesity and smoking behavior, a heavy drinker is slightly less likely to
be aware in the rural area, which could be either due to ignorance of this risk or due to

self-selection into drinking (i.e., those who are unaware likely choose to drink heavily).

Because awareness is diagnosis by a doctor, access to medical service is potentially the

most important factor contributing to one’s awareness. Surprisingly, only distance to the nearest

!6° As shown in Table 2, the awareness rates are 46.2 percent and 26.8 percent respectively, in the urban and rural areas.
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medical facility is weakly significant for rural residents; no other indicators are significant.
Having medical insurance increases the probability of awareness only in urban areas with

marginal significance.

One possible explanation to this puzzle is that clinics and doctors in both urban and rural
areas do not routinely test for hypertension during a visit by a patient. We searched for medical
regulations and found that testing for blood pressure is required for all inpatient visits, but not for
most outpatient visits. At a typical outpatient care unit in large hospitals, there is no nurse taking
blood pressure, and doctors usually spend very little time with a patient.'” Therefore, unless a
patient sees a doctor for a cardiovascular complaint, a doctor is unlikely to test blood pressure.
Even in inpatient care, a nurse may not voluntarily tell a patient his/her blood pressure if it is

unrelated to the treatment.

To learn whether seeing a doctor contributes to the awareness of hypertension, and by
how much, we run a regression of hypertensive awareness and include whether a respondent has
had any inpatient or outpatient visits in the previous four weeks. As shown in the bottom of Table
4-1, compared with people who have never had any medical care in the previous 4 weeks, both
patients with inpatient and outpatient visits are more likely to be aware of their hypertension,
with the effect of the former larger than the latter, suggesting that inpatient visits are indeed more
likely to result in blood pressure tests in both urban and rural areas. Not surprisingly, the effects
of both outpatient and inpatient visits are smaller in rural than in urban areas, suggesting that
doctors in rural areas are less likely to test for blood pressure or tell patients about their condition.
However, in terms of magnitude, neither effect is very large. If doctors routinely measure blood
pressure and tell patients about it, then the marginal effects should be close to 1; however, they

are only between 21.0 and 27.9 percent in our model.

Our results confirm the conclusion by Eggleston et al. (2008) that quality of care in
China has room for improvement. The results also have important policy implications: to
improve the awareness of diseases, it is not enough to move medical facilities closer to

people; attention to specifics of clinical practice should also be paid.'® Blood pressure

7 The outpatient care in China has been pictured as “three hours of waiting and three minutes seeing by a doctor”.
http://www.cmda.gov.cn/News/redianhuati/redianhuatiwenzhang/2009-09-18/6275 .html

18 Wagstaff et al. (2003) contains an excellent discussion on where the problems in the health care sector are and how to improve
service delivery.
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should be a part of the routine checkup for any patient over a certain age, and results should

be communicated to the patients.
3.3. Treatment and Control of Hypertension among Diagnosed Hypertension Patients

Being aware of hypertension does not necessarily imply treatment or control of
hypertension. As shown previously in Table 2, the rate of treatment, conditional on awareness is

77 percent (80.7 percent in urban areas and 68.5 percent in rural areas).

Table 5 reports the estimation on treatment and control of hypertension with the sample of
hypertensive patients who are aware of their condition, reported in Columns 1-4 and Columns
5-8 respectively. Let us consider treatment first. In the urban areas, older residents are more
likely to be treated for hypertension once they are aware of it. However, in rural areas the
coefficient of age is insignificant. Getting medical treatment requires both time and financial
resources. Under normal conditions, age effect is supposed to be positive because older people
have more time to spare than younger people. In China, the rural elderly retire much later. They
also have fewer resources available to them to treat hypertension because rural medical insurance
usually does not cover chronic diseases such as hypertension. Additionally, given tight budget
constraints, rural families may place less importance on the health of the elderly, because they are

less productive than younger members of the family.

Among urban residents, men are 12.7 percentage points (15.6 percent) less likely to seek
treatment, suggesting that urban men are not only less likely to be aware of their condition, but
also less likely to seek treatment even if they are aware of it. This may reflect the relatively
high opportunity cost of spending time in seeking medical treatment for urban men. The gender

difference is nearly insignificant in rural areas, however.

Looking at the SES variables, we observe strong, positive education gradients in urban
areas, but not in rural areas. Income does not matter much for treatment in urban areas and only a
weak significance appears in the third quartile of rural residents, with a negative sign. We do not
have strong priors as to the sign of these variables because although people with higher education
levels and more income can better afford medical care, they also face higher opportunity cost in

seeking treatment.
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Looking into behavioral risks is of interest as well. In urban areas, the overweight and
obese are more likely to seek treatment, but in rural areas, they are less likely. Heavy drinkers are
less likely to seek treatment in both urban and rural areas, possibly because these people are more
carefree and are less risk-averse. Smoking behavior does not significantly correlate with
decisions to seek treatment, however. None of the facility variables are significant, indicating that

medical facilities may not play an important role in increasing hypertension treatment.

We now turn to Columns 5-8 for estimation on control of hypertension among
diagnosed patients. As mentioned above (Table 2), the rate for successful control is extremely
low. Conditional on awareness, the success rate in controlling hypertension is only 11.0 percent
on average, 14.0 percent among the urban sample, and 6.9 percent among the rural sample. Given
the difficulty in controlling hypertension, it is interesting to know which factors, if any, make a
difference. Columns 5-8 of Table 5 tell us that predicting control is equally difficult. Hardly
anything in our model has a significant sign in the urban sample. No educational difference is
observed either in urban or in rural areas. Several variables show up as being significant in the
rural sample. Age is negative and significant. Those with a higher income, especially in the third

quartile, are more likely to have their condition under control.

Despite the fact that they enjoy higher awareness and treatment rates, the obese are less
likely to have their blood pressures controlled. This is true for both urban and rural areas. The
lower control rates for the obese suggests that being aware of one’s condition alone does not
necessarily transfer into effective control. It requires medication and proper administration of

treatment.

Again, almost all medical facility variables are insignificant, with only one exception:
having a medical facility within a community in urban areas increases the probability of

successful control of hypertension for people living in the community.
3.4. Uncontrolled Hypertension

As mentioned earlier, the harmful effects of hypertension can be contained only if blood
pressure is under control. Therefore, although prevalence of hypertension is a measure of whether
a person is at risk for cardiovascular disease, what matters is whether or not the condition is

ultimately controlled. Having studied factors contributing to treatment and control, conditional on
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awareness, we now turn to the outcome that we are ultimately interested in, uncontrolled
hypertension. It is also the outcome measuring the overall suffering from hypertension. Different
from the one defined in the previous section, this variable is defined among the whole sample

regardless of their hypertension condition or awareness status.

Table 6 presents the estimation results. Older people are more likely to have uncontrolled
hypertension and the age effect is similar in both urban and rural areas. Each year, a person’s
likelihood of having uncontrolled hypertension increases by about 1.0 percentage points (or 3.4
percent). Men are more likely to suffer than women: urban men are 4.9 percentage points (15.7
percent) more likely to have uncontrolled hypertension than urban women, and rural men are 3.3

percentage points (or12.4 percent) more likely than rural women.

After controlling for socioeconomic status and behaviour risks, rural men are still 4.6
percentage points (or 17.3 percent) more likely to suffer from hypertension than rural women,
compared to a 4.2 percentage point (or 13.3 percent) difference in urban areas. It is interesting to
note that after controlling for health behaviours, the gender difference becomes significantly
larger in the rural sample, jumping from 3.3 percentage points to 4.6 percentage points, while the
effects decrease in the urban sample from 4.9 to 4.2 percentage points. This means that the

gender difference in health behavior is different in the two areas (see Appendix Table 4).

Education has some effect on the final non-control of hypertension among the urban
sample. This result is interesting since there is no education gradient in actual prevalence.
However, educated urban residents have an advantage in each step towards successful control:
awareness, conditional treatment and conditional control. Thus turning to overall suffering, the
cumulative advantages become statistically significant. No significant income gradient has been

found in either area.

As for the behavioural variables, being overweight, obese, or a heavy drinker still have
significant positive effects on ultimate non-control. The effects of being overweight and obese
are about 12.9 and 23.2 percentage points (or 40.8 and 73.4 percents) in urban areas, and 16.1 and
23.0 percentage points (or 60.5 and 86.4 percents) in rural areas. The effects of heavy drinking
are also important in rural areas, but much smaller in magnitude compared to obesity. Except for

the distance variable in the urban areas, all access variables are insignificant.
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Having presented results from various models, we now summarize the results across

models.

I.

Age. There is a large positive age gradient in the prevalence of hypertension, but a
much smaller and positive age gradient in awareness, resulting in a significant age

gradient in overall suffering from hypertension both in rural and urban areas.

Gender. Men are among the most disadvantaged group with respect to
hypertension. Men have higher prevalence, lower awareness and are not more likely to
have their hypertension under control. As a result, in both urban and rural areas, men

end up suffering more than women.

Income and education. Income gradients are relatively weak compared to
education. A significant education gradient exists in the awareness of hypertension
although no gradient is found in actual prevalence. An education gradient is also
observed with treatment of hypertension in urban areas; however, this educational
advantage does not transfer to effective control. Therefore, only a small educational
advantage for the highly-educated is observed in final uncontrolled hypertension. In
rural areas, however, no education gradient is found in any stage of hypertension,
suggesting that little useful information is available in rural areas, not even to the

better educated.

Health behavior and access to health care. Health behavior (mostly obesity and
heavy drinking) has significant effects on nearly every aspect of hypertension, while
for the access variables examined, we find what matters on hypertension awareness is
not distance to the nearest facility or the grade of a medical facility, but whether a
doctor tests for blood pressure during a medical visit. These results suggest that the
most important consideration of public policy aiming at reducing the linkage between
income inequality and health inequality is to strengthen the public health care system
to improve health education, and to provide better prevention, screening, treatment

and effective control of chronic diseases.
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4. Conclusions

Many developing countries are undergoing epidemiological transitions from infectious to
chronic diseases. The emergent nature of chronic diseases implies that under-diagnosis is likely
to be widespread, and due to differing degrees of diagnosis and disease management by social
economic class, health inequality may exacerbate social inequality. Using data from China, and
using hypertension as an example, we find that the prevalence of hypertension in China is close
to levels in developed countries, suggesting that China is indeed well underway in, if not close to,
completing the epidemiological transition. However, under-diagnosis is pervasive, treatment is
rare, and control is highly ineffective. This is strong evidence that the transition has caught China
by surprise, and the country is ill-prepared to handle the challenges posed by the emergence of

illnesses associated with an affluent society.

Our second major goal has been to explore SES gradients in the prevalence, awareness,
control of, and suffering from chronic diseases among our study population, with SES

represented by incomes and education. Our results highlight the following major points.

First, consistent with evidence from other developing countries, we do not find significant
income and education gradients in the actual prevalence of hypertension, indicating that
hypertension affects all socioeconomic classes. The key is in finding who is most aware of their
condition, and whose condition can be treated and successfully controlled. We find that income
gradients are absent or weak in almost all aspects of hypertension, suggesting that prevention and
control of hypertension is not constrained by income in our study population'. However, we find
significant education gradients in diagnosis and treatment in urban areas but not in rural areas.
Therefore, the better educated in urban areas are most capable of escaping the harm of chronic
illnesses if the higher treatment percentages can be effectively translated to successful control.
This suggests that in places where rapid epidemiological transition is happening, better endowed
have an information advantage, and public awareness campaigns are needed to teach people how

to discover hypertension and receive proper treatment and care.

Secondly, at least in China, public health care services contribute little in informing

patients of their hypertension status. This indicates that the public health care system needs to

1 Since the CHNS data under sample western, poor provinces, it is likely that income constraint still exists in some parts of
China.
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acknowledge the epidemiological transition and pay more attention to the prevention, screening,
and treatment of chronic diseases. Furthermore, we find that health behavior, and obesity in

particular, has large and significant effects on the prevalence of hypertension.

Overall, our results suggest that along with rapid economic growth China has already
entered an era where over-nutrition and chronic illnesses have become major health issues. There
is an urgent need to re-prioritize health investment and to educate the public about chronic
illnesses, and to raise the quality of health care so that patients receive proper diagnosis and

guidance on how to treat and control these chronic illnesses.

Additionally, the extremely low rate of awareness is a warning against using
self-reporting as a reliable indicator of health conditions in countries undergoing rapid
epidemiological transition. Thus measuring health conditions through health examinations is

particularly important in these countries.
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