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Summary

Background: Studies of the lifestyle predictors of cardiovascular diseases (CVD) have
been predominantly conducted in Caucasian populations. There are few data from
other populations, such as Chinese men, who have different lifestyles and a differ-
ent spectrum of CVD as compared with Caucasian populations.
Methods: Based on the baseline data of the Shanghai Men’s Health Study during
March 2002–June 2006, a matched case-control analysis including 518 myocardial
infarction, 333 hemorrhagic stroke, and 1927 ischemic stroke cases was conducted.
Five controls were selected for each case. The lifestyle factors under study included
alcohol, tea and ginseng consumption, physical activity during adolescence, and
weight change from age 20 to 40. The associations of these lifestyle factors with
myocardial infarction and stroke were evaluated. To account for the misclassifi-
cation of exposures and disease diagnosis, a sensitivity analysis was conducted.
Results: Alcohol consumption was inversely associated with myocardial infarction
(OR = 0.63, 95% CI: 0.50, 0.80). Tea consumption was inversely associated with hem-
orrhagic (OR = 0.63, 95% CI: 0.49, 0.81) and ischemic stroke (OR = 0.77, 95% CI: 0.69,
0.85). Weight increase from age 20 to 40 was positively associated with myocardial
infarction and stroke in a dose-response manner (trend p < 0.001).
Conclusions: Alcohol and tea consumption may decrease the prevalence of myocar-
dial infarction and stroke, respectively. Weight increase from age 20 to 40 may
increase the prevalence of myocardial infarction and stroke in Chinese men.
� 2008 World Heart Federation. Published by Elsevier Ltd. All rights reserved.
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Introduction

Studies have shown that various lifestyle factors,
such as cigarette smoking, alcohol consumption,
lack of exercise, and overweight, are important pre-
dictors of cardiovascular diseases (CVD). Investiga-
tion into these modifiable CVD risk factors offers
great potential for CVD prevention. A large interna-
tional case-control study of risk factors for myocar-
dial infarction conducted in 52 countries (the
INTERHEART study) has shown that nine easily mea-
sured and potentially modifiable risk factors, abnor-
mal lipids, smoking, hypertension, diabetes,
abdominal obesity, psychosocial factors, low con-
sumption of fruits and vegetables, a pattern of
drinking alcohol and lack of regular physical activ-
ity, account for more than 90% of the risk of myocar-
dial infarction [1]. Although the INTERHEART study
has shown that the effect of these nine risk factors
is consistent across all geographic regions and eth-
nic groups of the world, the prevalence of these risk
factors might vary [1] and other studies have indi-
cated that the effects of lifestyle factors on CVD risk
might differ across populations [2,3]. For example,
the association between moderate alcohol con-
sumption and ischemic stroke has been consistently
observed for white populations, but there is little if
any evidence of an association for Japanese and pos-
sibly black populations [2]. Likewise, the associa-
tion between tea consumption and coronary heart
disease risk was positive in the United Kingdom,
but negative in continental Europe [3]. Therefore,
it is important to investigate significant lifestyle risk
factors for CVD in particular populations in order to
encourage effective modification of these factors.

So far, studies on CVD lifestyle predictors have
been conducted predominantly in populations of
European origin [1]. There are few data from other
populations, such as Chinese men, who have differ-
ent lifestyles and a different spectrum of CVD as
compared with other populations. Chinese people,
for example, often drink tea, many often use gin-
seng, a popular herbal medicine used to promote
health in many Asian countries, and engage in some
type of physical activity of slow motion and moder-
ate intensity. In contrast with Western populations
where coronary heart disease is the leading cause
of death, stroke is the most common cause of
death in China, and there is a relatively high pro-
portion of hemorrhagic stroke [4].

In this report, we use the baseline data of the
Shanghai Men’s Health Study (SMHS) to examine
particular lifestyle factors in relation to the risk
of myocardial infarction, hemorrhagic stroke, and
ischemic stroke in this population of Chinese men.
Methods

The SMHS is an ongoing population-based prospec-
tive cohort study conducted in eight communities
of urban Shanghai, China with a primary focus on
the relationship of diet to cancer and other chronic
diseases. Subject recruitment began in March 2002
and was completed in June 2006. Using a roster
provided by the community office, a total of
83,125 permanent male residents between 40 and
74 years of age were approached for the study by
a trained interviewer (retired nurse or physician).
The purpose of the study was explained and in-
formed consent was obtained from each partici-
pant. Afterwards, the interviewer administered
an interview (about 60 min long) using a structured
questionnaire that covered socio-economic,
anthropometric, dietary, and lifestyle information,
and disease history. Of the eligible men ap-
proached for the study, 61,582 participated with
a participation rate of 74.1%. Among non-partici-
pants, there were 17,513 refusals (21.1%), 1360
men who had a serious health problem (1.6%),
2252 men who were absent during the study period
(3.1%), and 118 subjects who did not participate
for other miscellaneous reasons (0.1%).

Data collected during the SMHS baseline inter-
view form the basis of the current study. Informa-
tion about myocardial infarction and stroke
diagnosis was collected using the following ques-
tions: (1) Have you ever been diagnosed with a
myocardial infarction and if yes, what was the
age at diagnosis? (2) Have you ever been diagnosed
with a stroke and if yes, what type of stroke was it?
A total of 518 myocardial infarction patients and
2324 stroke patients (333 hemorrhagic stroke
cases, 1927 ischemic stroke cases, and 64 stroke
cases with unknown type; the latter were excluded
from this study) were identified and were consid-
ered as cases in this study.

We used a matched case-control design to select
comparable controls for cases for two reasons. The
first was to control the confounding effect of some
demographic factors (age and education level) and
cigarette smoking, a confirmed risk factor for CVD.
The second was to provide a reference time for
controls in terms of the age of the cases when diag-
nosed in each matched set, so that exposure before
the reference/diagnosis time and the same time
window for exposures for both cases and controls
could be attained. Because lifestyles may change
as a result of disease diagnosis, only lifestyle expo-
sures prior to disease diagnosis were evaluated.

Controls were randomly selected from the entire
cohort, excluding cases, and matched to cases on
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age at the baseline interview (within 5-year inter-
vals), education level, status of cigarette smoking,
and if a smoker, the age at which he started smok-
ing (within 5-year intervals). Five controls were se-
lected for each case, resulting in 2590 controls for
518 myocardial infarction cases, 1665 controls for
333 hemorrhagic stroke cases, and 9635 controls
for 1927 ischemic stroke cases.

The lifestyle factors under study included con-
sumption of alcohol, tea and ginseng, physical
activity during adolescence (age 13–15), and
weight change from age 20 to 40. Alcohol, tea,
and ginseng consumption were divided into two cat-
egories (ever or never) based on whether a subject
had ever consumed alcohol or tea at least 3 times a
week for more than 6 months or whether a subject
had ever consumed ginseng at least 5 times a year
for more than 1 year. Only those who consumed
alcohol, tea, and ginseng up until one year prior
to diagnosis for myocardial infarction cases and up
until 5 years prior to the baseline interview for
stroke cases (because information on the age at
diagnosis of stroke cases was not available) were
considered as ever consumed. We categorized sub-
jects’ physical activity during adolescence into
three levels. Subjects were categorized as inactive,
if the time spent on physical activity was less than
the median and the subject had never been on a
sports team at any level or had never participated
in any tournament during that period of time. Sub-
jects categorized as active, if the time spent on
physical activity was greater than the median and
the subject had ever been on a sports team at any
level or had ever participated in a tournament dur-
ing that period of time. All others were categorized
as moderate. Weight change was defined as the
weight difference in kilograms between age 20
and 40.

The data in this study were from the SMHS base-
line interview, thus, we could only evaluate the
association of lifestyle factors with a history of a
myocardial infarction or stroke, which was esti-
mated with odds ratios (OR) and 95% confidence
intervals (95% CI) from conditional logistic models.
All the lifestyle factors of interest were included
in the same model for mutual adjustment. In addi-
tion, family history of coronary heart disease and/
or stroke and annual personal income were also ad-
justed for. Body mass index at age 20 was addition-
ally adjusted for when analyzing the effect of
weight change.

To account for the misclassification of exposures
and disease diagnosis, we conducted a probabilistic
sensitivity analysis using a recently proposed meth-
od by Fox et al. [5]. The method involves recon-
structing the data with bootstrapping that would
have been observed had the misclassified variable
been correctly classified, given the sensitivity and
specificity of the classification. Because the true
sensitivity and specificity were seldom known with
certainty, we drew the sensitivity and specificity
from a trapezoidal distribution, as suggested by
Fox, which is specified by four points: the lower
and upper bounds and the lower and upper modes
between which the probability density is flat. We al-
lowed for differential misclassification of the expo-
sure of interest by drawing the sensitivity and
specificity from separate trapezoidal distributions
for cases and controls. Similarly, we allowed for dif-
ferential misclassification of the disease diagnosis
by drawing the sensitivity and specificity from sepa-
rate trapezoidal distributions for the exposed and
unexposed. A logistic model adjusted for the covar-
iates was used for each reconstructed dataset to ob-
tain an association point estimate (ORcorrected-1). In
each data reconstruction, a random error was also
taken into account by estimating ORcorrected-2, an
association point estimate accounting for both the
systematic and random error, as ORcorrected-2 =
ORcorrected-1/exp(z � s), where z is a randomly cho-
sen standard normal deviate and s is the standard
error of the log(ORobserved). After 3000 reconstruc-
tions of the data for each variable under study, we
calculated the medians of ORcorrected-1 and
ORcorrected-2, and 2.5 percentile and 97.5
percentile (for 95% simulation confidence interval)
in each case. The present method can only handle
binary variables. SAS version 9.1.3 (SAS Institute
Inc., Cary, NC) was used for all the statistical
analyses.
Results

Table 1 presents comparisons of basic characteris-
tics of myocardial infarction cases, stroke cases,
and control groups. The cases and controls were
well matched on age, education level, and smoking
status. Compared with their controls, the hemor-
rhagic and ischemic stroke patients had a lower in-
come (p < 0.05). As expected, the myocardial
infarction patients were more likely to have a fam-
ily history of coronary heart disease and the stroke
patients were more likely to have a family history
of stroke (p < 0.01). These factors were adjusted
for in subsequent analyses.

Shown in Table 2 are the odds ratios (ORobserved)
and their 95% CI for the association of lifestyle fac-
tors with the occurrence of a myocardial infarction
and stroke. Compared with those who never drank



Table 1 Case-control comparisons of the basic characteristics

Myocardial infarction Hemorrhagic stroke Ischemic stroke

Case (%)
(N = 518)

Control (%)
(N = 2590)

Case (%)
(N = 333)

Control (%)
(N = 1665)

Case (%)
(N = 1927)

Control (%)
(N = 9635)

Age (mean ± SD)
64.7 ± 8.0 64.5 ± 8.2 62.3 ± 8.8 62.2 ± 8.8 65.9 ± 7.5 65.9 ± 7.5

t-Test p = 0.513 p = 0.880 p = 0.241

Ever smoked (%)
Yes 70.7 70.7 63.7 63.7 20.8 20.2
No 29.3 29.3 36.3 36.3 6.7 7.3
Chi-square test p = 1.000 p = 1.000 p = 1.000

Starting age of smoking (mean ± SD) (among those ever smoked)
24.8 ± 8.2 25.2 ± 8.7 24.0 ± 7.5 24.6 ± 8.8 25.2 ± 8.8 25.2 ± 8.7

t-Test p = 0.370 p = 0.337 p = 0.939

Education (%)
<Middle school 14.2 14.2 20.4 20.4 21.6 21.6
=Middle school 28.8 28.8 35.1 35.1 33.7 33.7
=High school 26.0 26.0 24.9 24.9 22.8 22.8
>High school 31.0 31.0 19.5 19.5 22.0 22.0
Chi-square test p = 1.000 p = 1.000 p = 1.000

Income (yuan per month per person) (%)
<500 6.8 7.4 12.3 8.5 8.7 8.1
500–1000 46.9 47.1 55.0 51.3 55.8 51.2
1000–2000 37.7 37.6 27.0 33.0 30.8 33.6
2000–3000 7.4 6.4 4.2 5.9 4.2 6.0
>3000 1.2 1.5 1.5 1.3 0.5 1.0
Chi-square test p = 0.888 p = 0.048 p < 0.001

Family history of coronary heart diseases (%)
Yes 29.3 14.5 14.1 14.5 16.2 13.3
No 70.7 85.5 85.9 85.5 83.8 86.7
Chi-square test p < 0.001 p = 0.842 p = 0.001

Family history of stroke (%)
Yes 25.9 21.0 26.7 18.6 28.4 18.8
No 74.1 79.0 73.3 81.4 71.6 81.2
Chi-square test p = 0.014 p < 0.001 p = 0.001
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alcohol, alcohol drinkers (ORobserved = 0.63, 95% CI:
0.50, 0.80) had a decreased risk of myocardial
infarction. Men who started drinking alcohol at an
older age had a lower risk of myocardial infarction
(ORobserved = 0.65, 95% CI: 0.46, 0.90 for those who
started drinking alcohol at age 25–39 and
ORobserved = 0.30, 95% CI: 0.18, 0.51 for those who
started drinking alcohol at age 40 or older, trend
p < 0.001). Alcohol consumption was not signifi-
cantly associated with a hemorrhagic stroke
(ORobserved = 1.20, 95% CI: 0.92, 1.57) or ischemic
stroke (ORobserved = 1.04, 95% CI: 0.93, 1.17). Tea
consumption, on the other hand, was not sig-
nificantly associated with myocardial infarction
(ORobserved = 0.89, 95% CI: 0.72, 1.09), but was
associated with a decreased risk of hemorrhagic
stroke (ORobserved = 0.63, 95% CI: 0.49, 0.81) and
ischemic stroke (ORobserved = 0.77, 95% CI: 0.69,
0.85). The age at which men started drinking tea
did not appear to modify the association with
stroke. The effect of ginseng on the risk of myocar-
dial infarction and stroke was not evident. Physical
activity during adolescence seemed to be consis-
tently associated with a decreased risk of myocar-
dial infarction and stroke, although the association
was not statistically significant. Weight increase
from age 20 to 40 was consistently associated with
an increased risk of myocardial infarction and
stroke in a dose-response manner (trend p < 0.001
for each case) with adjustment for other lifestyle
factors and BMI at age 20. We did a similar analysis
using the difference in BMI between ages 20 and 40,
instead of weight change, and found a very similar
association pattern (data not shown).



Table 2 Associations of lifestyle factors with the risk of myocardial infarction and stroke

Exposure Myocardial infarction Hemorrhagic stroke Ischemic stroke

Case/Conta ORobserved (95% CI)b Case/Conta ORobserved (95% CI)b Case/Conta ORobserved (95% CI)b

Alcohol consumption
No 394/1752 1.00 (reference) 217/1132 1.00 (reference) 1325/6645 1.00 (reference)
Yes 124/838 0.63 (0.50–0.80) 116/533 1.20 (0.92–1.57) 602/2990 1.04 (0.93–1.17)

Starting age of alcohol drinking
<25 60/292 0.90 (0.66–1.24) 48/198 1.38 (0.95–2.01) 240/1038 1.21 (1.03–1.42)
25–39 48/327 0.65 (0.46–0.90) 50/202 1.36 (0.95–1.94) 228/1105 1.08 (0.93–1.27)
40+ 16/219 0.30 (0.18–0.51) 18/133 0.76 (0.45–1.28) 134/847 0.82 (0.67–1.01)

Tea consumption
No 208/967 1.00 (reference) 168/667 1.00 (reference) 890/3892 1.00 (reference)
Yes 310/1623 0.89 (0.72–1.09) 165/998 0.63 (0.49–0.81) 1073/5742 0.77 (0.69–0.85)

Starting age of tea drinking
<25 127/592 1.01 (0.78–1.31) 79/366 0.82 (0.59–1.14) 354/1899 0.79 (0.68–0.91)
25–39 128/683 0.89 (0.69–1.15) 55/418 0.51 (0.36–0.72) 430/2377 0.78 (0.68–0.89)
40+ 55/348 0.72 (0.52–1.02) 31/214 0.55 (0.36–0.85) 253/1467 0.73 (0.63–0.85)

Ginseng use
No 397/2007 1.00 (reference) 266/1253 1.00 (reference) 1431/7239 1.00 (reference)
Yes 121/583 1.03 (0.82–1.29) 67/412 0.77 (0.57–1.03) 496/2396 1.07 (0.95–1.20)

Physical activity during adolescence
Inactive 100/432 1.00 (reference) 73/296 1.00 (reference) 400/1948 1.00 (reference)
Moderate 375/1917 0.84 (0.66–1.08) 231/1238 0.76 (0.56–1.03) 1398/6986 0.97 (0.86–1.10)
Active 43/241 0.74 (0.49–1.12) 29/131 0.83 (0.50–1.38) 129/701 0.91 (0.72–1.14)

Weight change from age 20 to 40
<0 kg 22/158 0.73 (0.44–1.21) 15/97 0.74 (0.40–1.36) 86/589 0.85 (0.66–1.09)
0 to <5 kg 115/703 1.00 (reference) 79/467 1.00 (reference) 443/2841 1.00 (reference)
5 to <10 kg 112/564 1.21 (0.91–1.61) 55/344 1.00 (0.69–1.47) 385/2030 1.26 (1.08–1.46)
10 to <15 kg 83/397 1.34 (0.97–1.84) 53/239 1.45 (0.98–2.16) 293/1179 1.73 (1.46–2.04)
P15 kg 81/277 2.01 (1.43–2.82) 51/201 1.77 (1.17–2.67) 248/911 1.98 (1.65–2.37)

Weight change from age 20 to 40
<10 kg 249/1425 1.00 (reference) 149/908 1.00 (reference) 914/5460 1.00 (reference)
P10 kg 164/674 1.49 (1.18–1.88) 104/440 1.63 (1.22–2.18) 541/2090 1.68 (1.48–1.90)
a Number of cases/controls.
b Adjusted for family history of coronary heart disease and/or stroke and annual personal income. All the lifestyle factors of

interest were also included in the same model for mutual adjustment. Body mass index at age 20 was additionally adjusted for
when analyzing the effect of weight change.
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As shown in Table 2, alcohol and tea consump-
tion and weight change were the most significant
predictors. We selected these three factors for
the sensitivity analysis and divided weight change
into two categories (<10 and P10 kg). The odds ra-
tios for these three factors after correcting for only
misclassification (ORcorrected-1) and for both mis-
classification and random error (ORcorrected-2) and
their 95% CI are presented in Table 3. The cor-
rected associations, without assuming a non-differ-
ential misclassification, were in the same
directions but were stronger than the associations
shown in Table 2. The 95% CI of the ORcorrected-1,
however, were in general wider than the 95% CI
of the ORobserved (Table 2), and the 95% CI of the
ORcorrected-2 were even wider. The 95% CI for cor-
recting misclassification of disease diagnosis were
wider than those for correcting misclassification
of exposure even if higher sensitivity and specific-
ity were specified for the former than for the latter
(a minimum of 90%, modes of 93% and 97%, and a
maximum of 100% for diagnosis misclassification
versus a minimum of 80%, modes of 85% and 95%,
and a maximum of 100% for exposure misclassifi-
cation). We further conducted the sensitivity anal-
ysis on disease misclassification by specifying the
sensitivity and specificity distribution with a mini-
mum of 85%, modes of 90% and 95%, and a maxi-
mum of 100% for each, and a minimum of 80%,
modes of 85% and 95%, and a maximum of 100%



Table 3 Results of sensitivity analysis correcting for misclassification of the selected exposures and for disease
misclassification

OR (%95 CI)a

Myocardial infarction Hemorrhagic stroke Ischemic stroke

Exposure misclassificationb

Alcohol
ORcorrected-1 0.60 (0.35–0.93) 1.31 (0.89–1.92) 1.05 (0.73–1.51)
ORcorrected-2 0.60 (0.32–1.00) 1.31 (0.82–2.12) 1.05 (0.72–1.55)

Tea
ORcorrected-1 0.88 (0.63–1.20) 0.60 (0.44–0.84) 0.70 (0.52–0.91)
ORcorrected-2 0.88 (0.61–1.25) 0.61 (0.41–0.92) 0.70 (0.51–0.92)

Weight change
ORcorrected-1 1.62 (1.15–2.39) 1.80 (1.26–2.65) 1.90 (1.31–2.93)
ORcorrected-2 1.61 (1.05–2.53) 1.80 (1.13–2.90) 1.90 (1.28–3.02)

Disease misclassificationc

Alcohol
ORcorrected-1 0.61 (0.37–0.90) 1.32 (0.94–1.91) 1.05 (0.80–1.43)
ORcorrected-2 0.60 (0.36–0.94) 1.33 (0.84–2.10) 1.06 (0.77–1.47)

Tea
ORcorrected-1 0.87 (0.63–1.19) 0.59 (0.39–0.84) 0.71 (0.52–0.95)
ORcorrected-2 0.87 (0.59–1.28) 0.59 (0.36–0.92) 0.71 (0.51–0.97)

Weight change
ORcorrected-1 1.61 (1.01–2.27) 1.82 (1.28–2.97) 1.88 (1.39–2.70)
ORcorrected-2 1.63 (0.80–2.74) 1.85 (1.14–3.15) 1.89 (1.36–2.78)

a Adjusted for family history of coronary heart disease and/or stroke and annual personal income. All the lifestyle factors of
interest were also included in the same model for mutual adjustment. Body mass index at age 20 was additionally adjusted for
when analyzing the effect of weight change.
b Sensitivity and specificity among cases and controls were drawn from trapezoidal distributions independently with a minimum

of 80%, modes of 85% and 95%, and a maximum of 100%.
c Sensitivity and specificity among the exposed and unexposed were drawn from trapezoidal distributions independently with a

minimum of 90%, modes of 93% and 97%, and a maximum of 100%.
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for each (the same specification as for exposure
misclassification). We found that the association
patterns remained similar, but the 95% CI become
wider (and contained 1) as lower sensitivity and
specificity were specified (data not shown).
Discussion

Light to moderate alcohol consumption has consis-
tently been associated with a lower risk of myocar-
dial infarction in Western populations [6–9]. The
INTERHEART study found a protective effect on
myocardial infarction of alcohol consumption of
three or more times per week [1]. A recent cohort
study reported that risk of myocardial infarction or
coronary death decreased in a dose-response man-
ner as alcohol consumption increased [10]. The
relationship of alcohol with stroke is more compli-
cated. Studies have shown that alcohol has a posi-
tive dose-response association with hemorrhagic
stroke risk [11–13]. However, reports were less
consistent about alcohol-ischemic stroke relations.
Several studies have shown evidence for a protec-
tive effect of alcohol consumption on ischemic
stroke risk [14,15], but others failed to show any
effect [12,13]. A recent cohort study reported a
U-shaped association between alcohol consumption
and ischemic stroke risk [16]. Consistent with most
previous studies, our study found that alcohol was
associated with a decreased risk of myocardial
infarction, but was not significantly associated with
hemorrhagic or ischemic stroke.

One meta-analysis showed a consistent reverse
association of tea consumption with myocardial
infarction risk [3], but the association with stroke
risk varied across the geographic region, where
the studies were conducted. Findings from the Uni-
ted Kingdom and Australia indicated a positive
association; whereas a negative association with
stroke risk was found in studies conducted in the
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United States, continental Europe, and Asia [3,17].
One explanation for the marked heterogeneity of
the association may be due to residual confounding
of socio-economic status. For example, tea con-
sumption is more common among people of low so-
cio-economic status in the United Kingdom,
whereas higher tea consumption might be a surro-
gate for a healthier lifestyle in the United States
[3,18,19]. A recent Japanese study found that
green tea consumption was associated with re-
duced mortality due to cardiovascular disease, par-
ticularly due to stroke [20]. Consistent with
previous reports, our findings show that tea con-
sumption was inversely associated with both hem-
orrhagic and ischemic stroke after adjustment for
socio-economic status and other lifestyle factors.

No study has published results on the effect of
ginseng on CVD risk. In our study, ginseng did not
seem to have a significant impact on the risk of
myocardial infarction or stroke.

The benefits of physical activity have been well
documented. Guidelines endorsed by the Centers
for Disease Control and Prevention and the Na-
tional Institutes of Health recommend at least
30 min of moderately intense physical activity a
day [2]. Many studies have demonstrated a protec-
tive effect of physical activity on myocardial
infarction and stroke risk [1,21–26]. Our study
found a nonsignificant association of physical activ-
ity during adolescence with a decreased risk of
myocardial infarction and stroke later in life,
although this association could be explained, at
least in part, by physical activity during adulthood
for people who maintain healthy habits.

Many previous studies have shown that obesity is
an independent risk factor for myocardial infarc-
tion and stroke [1,27–30]. Consistent with previous
reports, our study suggests a dose-response rela-
tion between weight increase during adulthood
(from age 20 to 40) and the risk of myocardial
infarction and stroke. It is likely that weight in-
crease may act as a proxy for high blood pressure,
a known major risk factor for both myocardial
infarction and stroke. Our recent report derived
also from SMHS data indicated that both systolic
and diastolic blood pressure measured at the base-
line survey were closely related with weight gain
since age 20 [31]. We could not directly use blood
pressure as a predictor in the current analysis since
it was measured after the onset of self-reported
myocardial infarction and stroke.

Several methodological limitations need to be
kept in mind when interpreting our results. First,
our study is based on prevalent cases, only those
patients who were alive at the time of the SMHS
baseline interview were included in the study.
The exclusion of deceased patients, particularly
hemorrhagic stroke patients who have a high fatal-
ity rate, could possibly have induced a selection
bias. Second, the residual confounding of unmea-
sured factors, such as blood pressure, serum levels
of lipids, and physical activity during adulthood,
could affect the association estimates of weight
change and physical activity during adolescence.
Third, we did not have information on the type,
duration, or amount of alcohol consumption during
the year prior to the diagnosis of the study cases.
Previous studies have indicated that the effect of
alcohol is probably dependent on dose, only light
to moderate alcohol consumption has beneficial ef-
fects, and the protective effect of alcohol is lim-
ited to wine versus other liquors. It has been
suggested that the polyphenols found in wine have
beneficial effects on the cardiovascular system
[19]. However, the inclusion of heavy drinkers in
the alcohol drinker category would bias our esti-
mate towards the null, and some studies have
found no difference between the effects of wine,
beer, and liquor [14]. In our study, we did find an
association between men who started drinking at
an older age with a lower risk of myocardial infarc-
tion. Our data show that, among controls, those
who started drinking alcohol at an older age
consumed significantly less alcohol at the baseline
survey than those who started drinking at a younger
age (data not shown). Finally, the diagnosis of
myocardial infarction and stroke was based on
self-reports, and thus, may be subject to disease
misclassification. To address the last two limita-
tions, we conducted a sensitivity analysis and
found that the association patterns held.

In summary, our findings were consistent with
most previous reports and provide population-
based evidence that in this Chinese population,
alcohol consumption may decrease the risk of myo-
cardial infarction, tea consumption may decrease
the risk of stroke, and weight increase from age
20 to 40 may increase the risk of myocardial infarc-
tion and stroke in a dose-response manner.
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