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Abstract

Objective. Cardiovascular risk factors increase risk for stroke recurtence. Secondary prevention of stroke may be affected not
only by established risk factors, but also socioeconomic status. This study evaluates relationships between socioeconomic
status and cardiovascular and behavioral factors.

Design. Cross-section study.
Setting. Public Health and Education Institute, Peking University.
Participants. Outpatients (# = 2354) with a past diagnosis of stroke or transient ischemic attack.

Intervention(s). The investigation consisted of a questionnaite regarding patients’ socioeconomic and living status, and a clini-
cal examination at the research center.

Main outcome measure(s). Control rates of risk factors for cardiovascular disease.

Results. With regard to hypertension patients, 67.0% were aware of having hypertension, 63.6% wete treated and 53.9% had
controlled hypertension; for patients with hypercholesterolemia, 46.7% were aware of having hypercholesterolemia, 38.6%
were treated and 3.8% had controlled hypercholesterolemia; for patients with diabetes mellitus, 28.0% were aware of having
diabetes mellitus, 25.7% were treated and 3.5% had controlled diabetes mellitus. After multivariate analysis, education was the
strongest associated factor for controls of hypertension and diabetes mellitus. After adjustment for sex and age, strong and
graduated relationships were noted between the level of education and control of risk factors, with the odds ratios increasing
at every increment.

Conclusion. Education exetts the most important effect on the control of established cardiovascular risk factors; Successful
intervention to reduce these risk factors will have to be addressed, not just with regard to specific risk factors, but also with
the societal conditions that lead to the adoption and maintenance of high-risk behaviors.
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Introduction

Stroke is the third leading cause of morbidity and mortality in
both men and women after heart disease and cancer [1]; with
an estimated 1 million cases per year in Europe, 1.2 million in
North America and 10 million in the rest of the world, the
burden of stroke is enormous. A quarter of all stroke patients
have a history of a symptomatic coronary event [2]; these
patients ate prone to tecurrent stroke and coronary heart
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disease (CHD) events. In the perindopril protection against
recurrent stroke study trial, in the subset of patients with recent
stroke and a history of CHD, the risk of a new CHD event was
as high as the risk of a new stroke [3]. After a stroke/transient
ischemic attack, patients are at high risk of short-term non-fatal
stroke and of long-term fatal coronary heart disease [4]. The
incidence of stroke is likely to increase despite the understand-
ing of underlying risk factors, extensive well-tolerated drug
therapy options and the availability of published practice
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guidelines for the prevention of stroke. Some data suggest that
‘traditional risk factors’ such as cigarette smoking, hypertension,
unfavorable lipid profile, obesity and diabetes would explain as
much as 85% of the world’s experience of atherosclerosis [5].
Optimal management of risk factors, especially the modifiable
ones and appropriately targeted pharmacotherapy, have been
shown to play a significant role in improving the outcomes and
quality-of-life as secondary prevention in patients who have a
history of stroke.

There are large differences in health outcomes by socioe-
conomic status (SES) that cannot be explained fully by tra-
ditional arguments, such as access to care or poor health
behaviors. We consider a different explanation—better self-
management of disease by the more educated. We examine
differences with respect to education in awareness of risk
factors and treatment adherence among patients with diag-
nosed stroke, and then assess the impact of SES on health
status. We believe that patient’s perception level holds the key
to enhancing the compliance for secondary prevention of
stroke.

Method

Study process

The public health and education institute of Peking University
was the general coordinator and the cross-section study was
approved by the Medical Ethics Committee of Peking
University (Beijing, China). Questionnaires used in the study
were developed from the INTERHEART study [0].

Participating centers and sampling methods

A total of 16 hospitals in Beijing, Tianjin and Hebei province
were recruited to establish the collaborating network, and
data collection was carried out between June 2008 and
October 2009. Eligible patients were tegistered with the use
of uniform questionnaires, and core data from each center
were reported to the Data Center in Peking University
according to a common protocol.

Patient identification and data abstraction

Cases were recruited from the community of those who were
discharged from collaborating hospitals. Any stroke patients
who had suffered a stroke within the past 5 years were
eligible to participate in the study. All patients had medical
records with diagnosis by brain computed tomography/
magnetic resonance imaging, Patients with ischemic stroke,
cerebral hemorrhage, subarachnoid hemorrhage or transient
ischemic attacks were included. Uniform questionnaires were
filled out according to their medical record and face-to-face
interview. Informed consent was obtained from the patients
at enrollment. Patients who refused to participate in the
study or had difficulties with going to the index hospitals,
were thereby excluded from study consideration at the sites
where active case ascertainment was to be carried out.
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Information collection was undertaken on patient demo-
graphic characteristics, medical history, biochemical examin-
ations, medications, lifestyle and SES. Standardized
definitions for patient-related variables and clinical diagnoses
were applied following the manual of INTERHEART
project [6].

Measurements

Lifestyle. Lifestyle items included in this analysis were
current and past smoking habits, weight control and exercise
habits. Current smokers were defined as those who smoked
any tobacco in the previous 12 months. Former smokers
were defined as those who had quit more than a year ago.
The rate of smoking cessation was calculated as numbers of
former smokers divided by numbers of former and current
smokers. Individuals were considered physically active if they
were regularly involved in moderate or strenuous exercise for
>4 h per week.

Vascular risk factors. Non-fasting blood samples (20 ml)
were drawn from every individual after admission and
analyzed for total cholesterol and glucose at recruited
hospitals. The analytical laboratories in the research sites had
closely coordinated, standardized and calibrated their
techniques with the quality control center of Peking
University in Beijing.

The following definitions were used. Diabetes—fasting
glucose >126 ml/dl, non-fasting glucose >200 ml/dl or
self-reported use of diabetes medications; high cholesterol—
total cholesterol >240 ml/dl; hypertension—systolic blood
pressure  >140 mmHg or diastolic blood pressure
>90 mmHg (average of two blood pressure measurements),
or self-reported use of hypertension medications; obesity—
categorized as normal (body mass index <25 kg/m?) or over-
weight (25 kg/m® < body mass index <30 kg/m?)/obese
(body mass index >30 kg/m”).

Sociodemographic  factors.  Information on  education,
occupation and household income as indicators of SES
was obtained during the clinic interview. Outpatients were
asked about their formal education, the number of years
of each type of education and whether their education had
been completed. From this information, the level of
education was classified into three categories: low (education
<6 years), medium (6 years < education < 12 years), and
high (education > 12 years). The other sociodemographic
factors (i.e. ‘having a partner’ and health insurance status)
were assessed during  the
questionnaire. On the basis of the question regarding
partnership, subjects were categorized into two groups: those
currently with a partner and those without a partner,
including widowed and divorced persons. Health insurance
was dichotomized into those with health insurance (including
medical insurance and commercial insurance) and those
without insurance (self-paid treatment). Current occupation
was collected as a open-ended variable and classified into
three groups: professionals/clerks, owners/
merchant and unskilled workers/homemakers. Individuals
were judged to have routine exercise if they were regularly

same interview with a
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involved in moderate (walking, cycling or gardening) or
(jogging, football and
swimming) for 4 h or more a week.

On the basis of patients’ awareness, treatment status and
control of risk factors, patients were classified into three sub-
groups: controlled, treated and awareness. Awareness of
hypertension was defined as a self-report of any prior diag-
nosis of hypertension by a health-care
Treatment of hypertension was defined as self-reported
current use of pharmacological medication to manage high
blood pressure. Control of hypertension was defined as
having an average systolic blood pressure of <140 mmHg
and an average diastolic blood pressure of <90 mmHg in
the context of pharmacological treatment of hypertension.

Awareness of high total cholesterol was defined as a self-
report of any prior diagnosis of hypercholesterolemia by a
health-care professional. Treatment of high cholesterol was
defined as self-reported current use of cholesterol-lowering
medication. Controlled cholesterol was defined as total
cholesterol concentration of <240 mg/dl in the context of
pharmacological treatment.

Awareness of diabetes was defined as a self-report of any
prior diagnosis of diabetes by a health-care professional.
Treatment of diabetes mellitus was defined as self-reported
current use of insulin or antidiabetic pills and diabetes
control was defined as a fasting glucose <120 ml/dl.

strenuous  exercise vigorous

professional.

Data analysis. All analyses were performed with SPSS 13.0
and focused on five modifiable risk factors (hypertension,
hypercholesterolemia, diabetes mellitus, current smoking and

Disparities in health care

absence of exercise). Demographic and socioeconomic
characteristics (age, gender, education, income, occupation
and living status) and the prevalence of stroke risk factors
were calculated for patients according to laboratory tests in
research centers. Next, we calculated the proportion of
stroke survivors with hypertension who (i) were awate of
their diagnosis of hypertension, (i) were treated with
pharmacological anti-hypertensive medication and (iif) had
achieved blood pressure control. Analogous calculations were
performed for those with high cholesterol or with diabetes
mellitus.

Differences in the prevalence of any risk factor, in reports
of awareness of individual stroke risk factor, and in control
rates of risk factors among people with impaired SES were
assessed using X~ statistics. Logistic regression models were
used to determine univariate and multivariate relationships
between control rates of those risk factors and SES. Adjusted
odd ratios with 95% confidence intervals were estimated. For
multivariable analyses, all the tests used in this study were
double sided and considered significant at o < 0.05.

Results

Distribution of stroke risk factors, socioeconomic charactets,
health behaviors and living statuses of patients appears in
Table 1 with probability values for differences by sex. The
sample of 2354 had a mean age of 64.9 years (standard
deviation 10.4); 68.6% were male; 75.5% lived with partners;

Table | Demographic and socioeconomic character of patients with diagnosed stroke history

Male (7 = 1614)

Female (7 = 740) Overall (n = 2354)

Age (years) 64.34 + 10.71
Body mass index (kg/m”) 2427 4 3.22
Monthly income (RMB) 1269.85 + 879.12
Obesity (%o) 3.5
Overweight (%0) 38.9
Hypertension (%) 90.5
Diabetes (%0) 78.0
Dislipidemia (%o) 87.1
Current smoker (%0) 16.5
Former smoker (%b) 55.9
Education (%)

<6 years 22.6

6—12 years 54.3

>12 years 23.1
Occupation (%)

Professionals /clerks 51.9

Business owners/merchants 12.2

Unskilled workers/homemakers 35.9
Medical insurance (%o) 75.3
Routine exercise (7o) 62.0
Lived with partner (%) 76.3

66.32 £ 9.64** 64.96 + 10.43
2448 £ 3.43 2433 £+ 3.29
1048.12 + 741.19%* 1201.62 + 845.15
5.5% 42
40.3 39.4
91.5 90.8
79.3 78.4
87.2 87.1
4.2% 12.7
12,7+
474 30.4
42.4 50.6
10.1%** 19.0
282 44.4
14.5 12.9
57.3 42.7
61.5%* 70.9
52.0%* 58.9
74.5 75.5

*P < 0.05; #+P < 0.01.
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the prevalence of hypertension, hypercholesterolemia and
diabetes mellitus were 90.8%, 87.1% and 78.4%, respectively.
The rates of higher educational level, having health insurance
and current smoking were higher in males than that in
females (23.1% and 10.1%; 75.3% and 61.5%; 16.5% and
4.2% respectively, P << 0.05), whereas women had higher
rates of obesity (5.5%) than men (3.5%). Men tended to
have more professional/clerical occupations (51.9%) and
routine exercise (62.0%) than women (28.2% and 52.0%)
and had higher monthly income (ren min bi (RMB)
1269.85 £+ 879.12).

Prevalence, awareness, treatment and control of
risk factors

Table 2 shows levels of awatreness, treatment and control
of hypertension, hypercholesterolemia and diabetes mellitus
among stroke patients. No significant difference of the
risk  factors
different groups (age, sex, education level, income and
occupation). Subjects older than 65 had high prevalence
of hypercholesterolemia and diabetes mellitus (88.4% and
79.8%) than younger people (85.7% and 76.9%), and
men tended to have higher treatment rates than women.
In general, rates of awateness, treatment and control
rateof risk factors increased with levels of education; the
control rate of hypertension, rates of awareness and treat-
ment of hypercholesterolemia were associated with house-
hold income. With regard to hypertension, 67.0% of
hypertensive patients were aware of having hypertension,
63.6% were treated and 53.9% had controlled hyperten-
sion; for patients with hypercholesterolemia, 46.7% were
aware of having hypercholesterolemia, 38.6% were treated
and 3.8% had controlled hypercholesterolemia; for patients
with diabetes mellitus, 28.0% were aware of having dia-
betes mellitus, 25.7% were treated and 3.5% had con-
trolled diabetes mellitus.

aforementioned can be observed among

Differences by socioeconomic factors

Table 3 shows the age, and sex-adjusted odds ratios for risk
factors and for being aware, treated and controlled according
to several sociodemographic factors. Hypercholesterolemia
was slightly more frequent among the more educated patients,
awareness and treatment of hypercholesterolemia were associ-
ated with household income, the control of hypertension was
related to education, household income and occupation; treat-
ment and control of diabetes mellitus were related to house-
hold income and education, respectively. Multivariate analysis
showed that education was the strongest associated factor for
control of hypertension and diabetes mellitus.

Effect of education on control of risk factors and
health behaviors

After being adjusted for sex and age, strong and graduated
relationship were noted between level of education and control
of risk factors, with the odds ratios increasing at every
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increment, so that individuals educated for more than 12 years
had an odds ratio of 2.177 (95% CI 1.554—3.048) for control
of hypertension and 5.713 (95% CI 2.155-5.143) for control
of diabetes mellitus (Fig. 1). No statistical relationship can be
observed between education and control of hypercholesterole-
mia. Figure 2 shows that the prevalence of obesity, smoking
cessation and routine exercise increased with education levels
(P < 0.05); people educated more than 6 years had a higher
rate of smoking cessation than less educated people although
the current smoking rate showed no significant difference
among groups with diverse education level.

Discussion

Despite recent declines in mortality, cardiovascular diseases
(including stroke) ate the leading cause of death in many areas
today. Although many of the major risk factors for stroke/
ischemic attack have been identified, other different modifiable
factors that may influence cardiovascular diseases still remain
to be explored. SES may provide a new focus. There is a con-
siderable body of evidence for a relationship between socioe-
conomic factors and all causes of mortality [7]. These findings
have been replicated repeatedly over 80 years across measures
of socioeconomic level and in geographically diverse popu-
lations [8], Cardiovascular disease studies have shown that
lower levels of education are associated with hypertension [9],
cigarette smoking [10] and high cholesterol [9], as well as with
cardiovascular morbidity and mortality [11].

This study provides data on the prevalence, treatment,
awareness and control of cardiovascular risk factors among
stroke patients. Furthermore, data are given on sociodemo-
graphic differences in the prevalence, treatment, and control
of risk factors. In the study of 2354 outpatients with a stroke
history from 16 practices in primary care, we found low rates
of control of stroke risk factors: only 3.2% of men and 4.3%
of women had fasting glucose less than 126 mg/dl, 3.8% of
men and 3.9% of women had normal serum cholesterol (less
than 240 mg/dl) and 54.3% of men and 53.2% of women
had normal blood pressure. Control rates of hypertension
and diabetes increased with education level;
Insignificant effect of education on the control rate of
hypercholesterolemia, possibly due to insufficient public
health education on cholesterol management [12].

On the basis of our findings, education may be the
most important SES measure for use in secondary pre-
vention of stroke. Control rates of hypertension and dia-
betes increased gradually with the educational level
Several different mechanisms through which education
may positively influence health have been proposed [13].
Some have suggested that higher education may improve
health by conferring economic advantages, but in this
study we cannot find any significant association between
education and income or between income and risk factor
control, and so we can draw the same conclusion as that
of Winkleby ez a/ [13] that higher education, rather than
income or occupation, may be the strongest and most
consistent predictor of good health.

mellitus
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Table 2 Prevalence, awateness, treatment and control of cardiovascular risk factors according to SES

Hypertension

Hypercholesterolemia

Diabetes mellitus

Male
Female
Age
<65 years
>065 years
Education
<6 years
6-—9 years
>10 years
Income
Lowest
Middle
Highest
Occupation
A
B
C
Overall

90.5
91.5

90.9
90.8

90.5
90.5
92.2

89.9
90.6
91.9

91.9
88.8
90.3
90.8

66.4
68.4

67.5
66.6

66.9
66.3
69.1

66.1
66.9
66.5

65.8
67.4
68.2
67.0

63.0
64.9

64.3
63.0

62.3
63.1
67.2

60.6
64.3
64.0

63.7
64.3
63.4
63.6

54.3
53.2

52.8
54.9%

46.5
55.8
60.8%*

48.2
55.9
58.2%*

59.5
53.7
48.1%*
53.9

87.1
87.2

85.7
88.4*

84.5%
87.7
89.7

86.1
88.3
88.2

88.3
87.2
85.9
87.1

46.4
472

47.5
46.0

44.1
46.9
50.0

41.9
45.8
51.1%

46.3
54.4
44.7*
46.7

38.0
40.0

38.7
38.5

37.2
38.1
42.1

35.0
36.9
43.0*

39.2
43.9
36.3
38.6

3.8
3.9

4.0
3.7

3.5
3.9
3.8

4.0
3.1
4.7

3.4
3.8
4.3
3.8

78.0
79.3

76.9
79.8%

78.1
78.6
78.4

76.5
78.9
79.3

78.3
80.3
78.0
78.4

27.0
30.3

26.5
29.4

255
27.4
30.7

25.9
26.9
30.9

27.9
24.0
29.4
28.0

24.2
28.8*

235
27.6

23.6
24.4
29.3

23.8
23.8
29.1

24.9
227
275
25.7

3.2
4.3

2.9
4.0

1.7
2.7
6.1%*

3.0
3.1
3.7

3.1
2.9
4.2
3.5

A, professionals/clerks; B, business owners/merchants; C, unskilled workers/homemakers.

*P < 0.05; ¥*¥P < 0.01.
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Table 3 Odds ratio of prevalence, awateness, treatment and control of tisk factors with SES in patients with history of stroke
or transient ischemic attack

Treatment

Control

0.996 (0.804, 1.235)
1.140 (0.865, 1.501)

1.066 (0.842, 1.351)
1.053 (0.831, 1.334)

1.061 (0.792, 1.421)
1.102 (0.901, 1.348)
1.105 (0.882, 1.385)

1.276 (0.961, 1.695)

1.173 (0.915, 1.503)
1.464 (1.141, 1.879)

1.372 (1.014, 1.850)
0.939 (0.760, 1.159)
1.088 (0.820, 1.444)

1.261 (0.923, 1.721)

1.039 (0.796, 1.357)
1.291 (0.985, 1.693)

0.784 (0.559, 1.100)

Prevalence Awareness
Hypertension
Education®
2 versus 1 0.669 (0.438, 1.022)
3 versus 1 0.806 (0.587, 1.108)
Income®
2 versus 1 1.087 (0.760, 1.555)
3 versus 1 1.286 (0.885, 1.868)
Occupation®
2 versus 1 0.669 (0.438, 1.022)
3 versus 1 0.806 (0.587, 1.108)
Hypercholesterolemia
Education®
2 versus 1 1.380 (1.048, 1.818)
3 versus 1 1.710 (1.172, 2.494)
Income®
2 versus 1 1.204 (0.878, 1.651)
3 versus 1 1.210 (0.880, 1.664)
Occupation®
2 versus 1 0.873 (0.592, 1.287)
3 versus 1 0.795 (0.608, 1.040)
Diabetes mellitus
Education®
2 versus 1 1.052 (0.833, 1.328)
3 versus 1 1.031 (0.767, 1.380)
Income”
2 versus 1 1.175 (0.911, 1.510)
3 versus 1 1.150 (0.890, 1.485)
Occupation®
2 versus 1 1.117 (0.809, 1.543)
3 versus 1 0.981 (0.790, 1.220)

1.066 (0.849, 1.338)

1.062 (0.859, 1.312)
1.286 (0.980, 1.689)

1.203 (0.953, 1.519)
1.194 (0.945, 1.508)

1.004 (0.751, 1.341)
0.965 (0.791, 1.177)
1.045 (0.828, 1.318)

1.255 (0.938, 1.678)

1.102 (0.853, 1.424)
1.422 (1.101, 1.837)

1.185 (0.873, 1.610)
0.880 (0.708, 1.094)
1.023 (0.764, 1.371)

1.275 (0.926, 1.755)

0.979 (0.742, 1.291)
1.324 (1.002, 1.750)

0.846 (0.598, 1.198)
1.124 (0.889, 1.422)

1.519 (1.240, 1.862)
1.877 (1.447, 2.436)

1.359 (1.087, 1.700)
1.482 (1.183, 1.850)

0.800 (0.607, 1.054)
0.630 (0.520, 0.762)
1.009 (0.590, 1.725)

0.890 (0.443, 1.787)

0.805 (0.430, 1.4806)
1.239 (0.705, 2.177)

1.155 (0.556, 2.397)
1.281 (0.774, 2.119)
1.580 (0.642, 3.890)

3.620 (1.478, 8.865)

1.234 (0.6306, 2.395)
1.300 (0.660, 2.562)

0.934 (0.397, 2.198)
1.400 (0.8006, 2.432)

All odds ratio were adjusted by sex and age.
"Education: 1, <6 years; 2, 6—12; 3, >12 years.

Income: 1, lowest trisection; 2, middle trisection; 3, highest trisection.
“Occupation: 1, professionals/clerks; 2, business owners/merchants; 3, unskilled workers /homemakers.

One hypothesis we find most plausible is that education
may protect against disease by influencing lifestyle behaviors,
problem-solving abilities and values [14, 15]. Moreover, edu-
cation may facilitate the acquisition of positive social, psycho-
logical, and economic skills and assets, and may provide
insulation from adverse influences [10]. Such skills and assets
that may accompany higher educational attainment include
positive attitudes about health, access to preventive health ser-
vices [17—19], membership in peer groups that promote the
adoption or continuation of positive health behaviors, and
higher self-esteem and self-efficacy [20, 21]. In our study,
health behaviors are indicated by rates of smoking cessation
and routine exercise, which increased with the education level,
whereas the rate of obesity was inversely associated with edu-
cation level. Moreover, this study also demonstrated a ben-
eficial effect of awareness and control in people who had
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occupations that were professional or clerical. Our finding that
household income affects the treatment and control of hyper-
tension and hypercholesterolemia can be partially explained by
the insufficiency of medical supplies curtently in China; about
30% patients had no insurance for medicine.

Among stroke patients in our study, only 53.9% of hyper-
tensive, 3.8% of those with hypercholesterolemia and 3.5%
of those with diabetes have controlled their risk factors. To
achieve better control of these risk factors and further
reduction of the recurrence of stroke, more attention should
be given to the detection and subsequent treatment and
control of these established cardiovascular risk factors.

Our current findings have important public health impli-
cations, which have been noted by Goldman ef a/ [22]. 1f
medical science continues to bring forth effective but compli-
cated drug regimens, this may exacerbate health outcome
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Disparities in health care
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Figure | Association of education levels with control of risk factors after adjustment for age and sex.
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Figure 2 Prevalence of obesity, smoking cessation and routine exetcise by education level.

disparities across patients with different levels of education
unless we recognize that not all patients are equally adept at
adherence. Research aimed at encouraging patients with low
education level to better adhere to currently available treatments
might be effective in improving the health of the millions of
people with chronic disease. Since education does not usually
change (as occupation or income might) after young adulthood,
the successful intervention to reduce the increased cardiovascu-
lar disease risk will have to ensure that the targeted audience is
involved in developing and implementing the education
program, and explore new and appropriate techniques and
methods to deliver more effective messages.

Findings in the current study must be considered within
the context of the study’s limitations. First, the prevalence of

CVD may be underestimated because the study sample
focused on stroke survivors and did not include patients
who died within 1 year of the stroke attack. Secondly, as all
research centers were located in urban areas of northern
China, more comprehensive research needs to be achieved to
reflect the general status of secondary prevention of stroke in
China.

In conclusion, the prevalence rates of hypertension,
hypercholesterolemia and diabetes mellitus were higher
among stroke patients. A substantial proportion of hyperten-
sive persons are aware of and are successfully treated for
hypertension. However, a still considerable proportion of
persons with hypercholesterolemia and diabetes mellitus do
not have their targeted disease well controlled. Education
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exerts the most important effect on the control of these
factors; successful intervention to reduce established risk
factors will have to be broad based, addressing not just
specific cardiovascular risk factors but also the societal con-
ditions that lead to the adoption and maintenance of high-
risk behaviors. These stroke patients requite mote appropri-

ate

techniques and methods for the delivery of more effec-

tive messages by medical practitioners to reduce the burden

of cardiovascular diseases.
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