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Abstract
Background: Familial hypercholesterolemia (FH) is underrecognized, and its
association with coronary artery disease (CAD) remains limited, especially in
China. We aimed to investigate the prevalence of FH and its relationship with
CAD in a large Chinese cohort.
Methods: FH was defined using the Make Early Diagnosis to Prevent Early
Death (MEDPED) criteria. The crude and age‐sex standardized prevalence of
FH were calculated based on surveys of the Prediction for Atherosclerotic
Cardiovascular Disease Risk in China (China‐PAR) project during 2007−2008.
The associations of FH with incident CAD and its major subtypes were
estimated with the cohort‐stratified multivariate Cox proportional hazard
models based on the data from the baseline to the last follow‐up (2018−2020).
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Results: Among 98,885 included participants, 190 participants were
defined as FH. Crude and age−sex standardized prevalence and 95%
confidence interval (CI) of FH were 0.19% (0.17%–0.22%) and 0.13%
(0.10%–0.16%), respectively. The prevalence varied across age groups and
peaked in the group of 60–<70 years (0.28%), and the peak prevalence
(0.18%) in males was earlier, yet lower than the peak crude prevalence in
females (0.41%). During a mean follow‐up of 10.7 years, 2493 cases of
incident CAD were identified. After multivariate adjustment, FH patients
had a 2.03‐fold greater risk of developing CAD compared to non‐FH
participants.
Conclusions: The prevalence of FH was estimated to be 0.19% in the
participants, and it was associated with an elevated risk of incident CAD. Our
study suggests that early screening of FH has certain public health
significance for the prevention of CAD.
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Key points

• This study provided a precise estimate of familial hypercholesterolemia
(FH) prevalence and strong evidence of the association between FH and
coronary artery disease (CAD), based on a large population.

• Our research has important public health implications for the future
prevention of FH and CAD.

1 | INTRODUCTION

Familial hypercholesterolemia (FH) is an autosomal
monogenic lipid metabolic disorder, which substantially
increases the plasma low‐density lipoprotein cholesterol
(LDL‐C) concentrations from birth, leading to premature
atherosclerosis.1,2 In the general population, the prevalence
of FH is about 0.32% worldwide, 0.30% in Europe, 0.35% in
America,3 and 0.19% in East Asia.4 In Europe, more than
500,000 children and 200,000 adults were estimated to be
affected by FH, yet very few of them receive curative care,5

leading to an increased burden of cardiovascular disease
(CVD) due to accelerated atherosclerosis.

Similarly, the majority of FH patients in China
remain unrecognized due to the lack of awareness of
FH among physicians and the general public.6 In
addition, insufficient genetic screening and national
registration can contribute to the limited data on the
prevalence of FH.7 Currently, two studies have applied
modified Dutch Lipid Clinic Network (DLCN) criteria to
identify FH patients in Jiangsu Province and rural areas
of Henan Province, and the prevalence of FH was
estimated to be 0.28%8 and 0.35%,9 respectively. A
national survey used the Chinese expert consensus on
FH diagnosis (CEFH) to identify FH, and the prevalence
of FH was estimated to be 0.13%.10 The results of
those studies were inconsistent, and additional studies
are needed.

FH and subsequent lifelong LDL‐C exposure aggravate
atherosclerosis and increase the risk of early CVDmorbidity
and mortality.5 The correlation between FH and coronary
artery disease (CAD) varies by geographic location.11

Patients who had FH have a 3‐ to 13‐fold higher risk of
premature CAD in the European population compared with
those who had non‐FH.12,13 A cross‐sectional study of
Chinese patients undergoing coronary angiography showed
that patients with FH have a 1.79‐ to 4.46‐fold higher risk of
CAD compared with patients with non‐FH.14 However, the
evidence on the effect of FH on CAD based on the general
population is still lacking.

Based on a prospective cohort study conducted in 15
Chinese provinces (China‐PAR project), we estimated
the prevalence of FH and analyzed the association
between FH and CAD to provide the evidence for
guiding the prevention of CAD.

2 | METHODS

2.1 | Study population

The study design and methods of the China‐PAR project
have been reported in detail previously.15,16 The study
included three prospective cohorts that were part of the
China‐PAR project, comprising the China Multi‐Center
Collaborative Study of Cardiovascular Epidemiology
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(China MUCA‐1998), which employed a cluster random
sampling method to select 11 clusters aged 35–59 years
in nine provinces, the International Collaborative Study
of Cardiovascular Disease in Asia (InterASIA), which
used a 4‐stage stratified sampling method with nation-
ally representative samples aged 35–74 years from 10
provinces in China during 2000–2001, and the Commu-
nity Intervention of Metabolic Syndrome in China and
Chinese Family Health Study (CIMIC), which is a large
community‐based cohort study, and recruited study
participants aged 18 years or more by a 3‐stage cluster
random sampling method during 2007–2008. All three
cohorts were surveyed from 2007 to 2008 and were
followed up in 2012–2015 and 2018–2020 using identical
methods of surveys. Participants were included and
excluded due to the following reasons: (1) those who
participated in the 2007–2008 visit (N = 104,957) were
included, (2) participants who were missing data
on total cholesterol (TC) (N = 6072) were excluded,
(3) individuals who lost to follow‐up (N = 3015) were
excluded, and (4) participants having CVD at baseline or
before baseline (N = 2690) were excluded, leaving a final
sample size of 93,180 participants (Figure 1).

2.2 | Data collection

Trained healthcare staff used a standardized question-
naire under strict quality control to collect demographic

characteristics, medical history, and lifestyle risk factors.
Smoking was defined as having consumed at least 100
cigarettes throughout a lifetime. We categorized parti-
cipants into never, former, and current smokers.
Current smokers were defined as those who were
smoking at the time of the survey, and former smokers
were those who ever smoked but had quit at the time of
the survey. Alcohol consumption was defined as
drinking alcohol at least 12 times during the past year.
Education was classified as high school or above or less
than high school. Work‐related physical activity was self‐
reported by participants. Body weight and height were
measured to the nearest 0.5 kg and 0.5 cm, respectively,
with lightweight clothing and no shoes. Body mass index
(BMI) was calculated as weight (kg) divided by height
(m)2. Participants were categorized as normal (BMI <
25 kg/m2) and overweight or obese (BMI ≥ 25 kg/m2).

Participants were asked to avoid smoking, exercising,
taking medicine, and drinking caffeine‐containing bev-
erages at least 30 min before BP measurement. Three
readings of BP were obtained after participants rested
for 5 min. For this analysis, we used the average of the
three readings. Hypertension was defined as systolic
blood pressure ≥140mmHg, and/or average diastolic
blood pressure ≥90mmHg, and/or taking antihyperten-
sive medication within the previous 2 weeks. After
fasting for at least 10 h, blood samples were drawn from
participants to measure glucose and lipid levels,
including TC, triglycerides (TG), and high‐density
lipoprotein cholesterol (HDL‐C). TC, HDL‐C, and TG
levels were analyzed enzymatically in a Hitachi 7060
Clinical Analyzer (Hitachi High‐Technologies Corp.)
at the Fuwai Hospital of the Chinese Academy of
Medical Sciences. The laboratory participates in the
Lipid Standardization Program of the US Centers for
Disease Control and Prevention. LDL‐C was calculated
using Sampson's equation when triglycerides were
<800mg/dL.17,18 LDL and TC in individuals receiving
lipid‐lowering therapy were multiplied by 1.43, corre-
sponding to a 30% average reduction in LDL choles-
terol.19,20 Low HDL‐C is defined as HDL‐C less than
40mg/dL. Diabetes was diagnosed as fasting blood
glucose ≥126mg/dL and/or self‐reported current anti‐
diabetes treatment. A family history of CAD was defined
as at least a parent or a sibling diagnosed with CAD.

Information on incident CAD during the follow‐up
period was collected by interviewing participants or
their proxies and further verified by hospital records or
death certificates. The central adjudication committee at
Fuwai Hospital (Beijing, China) reviewed all medical
and death records and determined the final diagnosis.
Two adjudication committee members verified events
independently, and discrepancies were resolved by
discussion involving additional committee members.
Causes of death were coded according to ICD‐10
(International Classification of Diseases, 10th revision).
CAD included unstable angina, acute myocardial

F IGURE 1 Flow diagram of study participant selection for the final
analysis. CAD, coronary artery disease; CVD, cardiovascular diseases;
FH, familial hypercholesterolemia; MEDPED, Make Early Diagnosis to
Prevent Early Death; TC, total cholesterol.
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infarction (AMI), and CAD death. Unstable angina was
identified as angina pectoris that changes or worsens.
AMI was defined as changed biochemical markers of
myocardial necrosis accompanied by any one of the
following four characteristics: ischemic symptoms,
pathological Q waves, ST‐segment elevation or
depression, or coronary intervention. CAD death was
defined as fatal events secondary to CAD, including
fatal MI or other coronary deaths. CAD incidence was
defined as the first‐ever CAD event, which was
categorized as AMI, and other CAD (unstable angina
and other coronary deaths).

2.3 | Definition of FH

According to the MEDPED criteria,20–22 FH was defined
as LDL‐C ≥ 200mg/dL or TC ≥ 270mg/dL for partici-
pants under 20 years of age, LDL‐C ≥ 220mg/dL or
TC ≥ 290mg/dL for those aged 20−29 years, LDL‐
C ≥ 240mg/dL or TC ≥ 340mg/dL for those aged 30−39
years, and LDL‐C ≥ 260mg/dL or TC ≥ 360mg/dL for
those over 40 years old.

2.4 | Statistical analysis

Characteristics of the study participants were described
as mean (standard deviation [SD]) for continuous
variables and frequency (%) for categorical variables as
appropriate based on the FH or non‐FH. The age‐ and
sex‐standardized prevalence of FH was estimated using
the direct method based on the Sixth Population Census
of China.23

Person years of follow‐up were calculated from the
date of initial examination until the date of CAD
occurrence, death, or the date of last follow‐up,
whichever occurred first. To address the potential effect
variation among subcohorts, multivariate Cox propor-
tional hazard models stratified by cohorts were used to
estimate the association of FH with CAD, AMI, and
other CAD. Covariates were known risk factors of CAD
including age, sex, geographic region (North and South),
urbanization (urban and rural), smoking status (never,
former, or current smoker), alcohol consumption (yes or
no), education level (less than high school or high
school or above), work‐related physical activity (vigor-
ous or moderate, light or sedentary, or no job or
retirement), BMI, HDL‐C, hypertension (yes or no),
family history of CAD (yes or no), and diabetes
(yes or no).

Sensitivity analyses were conducted to assess the
robustness of our findings. First, we constructed a
meta‐analysis for the prevalence of FH stratified by
subcohorts using random effect models weighted
by sample sizes, considering the heterogeneity
between cohorts. Second, we estimated the

association between FH and CAD by (1) adding
individuals with CVD at baseline and adjusting
baseline CVD history in multivariate adjustment;
(2) excluding first‐year incident CAD cases after
baseline interview; and (3) using Cox competing risk
models to consider the impact of non‐CAD deaths.

All analyses were performed using SAS 9.4 (SAS
Institute Inc), R software, version 4.1.3 (R Foundation
for Statistical Computing). Tests were two‐sided with
statistical significance set at p < 0.05.

3 | RESULTS

A total of 98,885 participants were included to calculate
the prevalence of FH (Figure 1), and 190 participants
were defined as FH by MEDPED. At baseline, the mean
age of participants was 52.8 ± 12.5 years; 60.2% were
female and 50.2% were from northern China. Patients
with FH had a higher prevalence of hypertension,
diabetes, overweight or obesity, and a family history of
CAD (Table 1).

The overall crude and age‐ and sex‐ standardized
prevalence of FH was 0.19% (95% confidence interval
[CI]: 0.17%–0.22%) and 0.13% (95% CI: 0.10%–0.16%),
respectively. There were significant differences in the
crude prevalence between age groups (0.27% for age ≥
60 vs. 0.16% for age < 60, p < 0.001) and sex (0.23% for
female vs. 0.13% for male, p = 0.001) (Table 2). In the
total population, the crude prevalence of FH peaked at
the age group of 60–<70 years (0.28%), while in males,
the peak crude prevalence (age group of 30–<40 years,
0.18%) was earlier yet lower than the peak crude
prevalence in females (age group of 60–<70 years,
0.41%) (Figure 2). There were also significant differences
in the prevalence between other subgroups, such as
geographic region BMI and diabetes (Table 2).

During the follow‐up of 994,038 person‐years for
93,180 individuals, 2493 CAD were identified. There was
a significantly positive association between FH and
CAD, with a multivariable‐adjusted hazard ratio (HR) of
2.03 (95% CI: 1.17–3.51) for FH patients compared with
individuals without FH. The association of AMI and
other CAD with FH was consistent, with the HR of 2.23
(95% CI: 1.11–4.48) and 2.32 (95% CI: 1.15–4.66),
respectively (Figure 3).

The sensitivity analyses did not substantially change
our results. Despite variations of prevalence across
different cohorts, we found generally similar estimates
of the combined prevalence (Supporting Information:
Table S2 and Figure S1). After adding those with CVD at
baseline and adjusting for baseline CVD history, the HR
was 2.12 (95% CI: 1.31–3.42) for total CAD. Similar
effects were observed in the analyses of excluding
incident CAD cases during the first year or using
competing risk models to take account of the impact
of non‐CAD deaths (Table 3).
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TABLE 1 Baseline characteristics of the study participants.

Variables Overall Non‐FH FH p‐value

No of participants 98,885 98,695 190

Age, mean (SD), year 52.8 (12.5) 52.8 (12.5) 57.8 (9.6) <0.001

Sex

Female 59,492 (60.2) 59,354 (60.1) 138 (72.6) 0.001

Male 39,393 (39.8) 39,341 (39.9) 52 (27.4)

Urbanization

Rural 91,553 (92.6) 91,403 (92.6) 150 (78.9) <0.001

Urban 7332 (7.4) 7292 (7.4) 40 (21.1)

Geographic region

South 49,243 (49.8) 49,189 (49.8) 54 (28.4) <0.001

North 49,642 (50.2) 49,506 (50.2) 136 (71.6)

Education

Less than high school 85,016 (86.1) 84,856 (86.1) 160 (84.2) 0.522

High school or above 13,750 (13.9) 13,720 (13.9) 30 (15.8)

Smoking status

Never or Former 77,833 (79.0) 77,673 (79.0) 160 (84.2) 0.096

Current 20,647 (21.0) 20,617 (21.0) 30 (15.8)

Alcohol drinker

No 78,446 (79.4) 78,288 (79.4) 158 (83.2) 0.238

Yes 20,309 (20.6) 20,277 (20.6) 32 (16.8)

Body mass index

normal 63,866 (64.6) 63,718 (64.7) 85 (44.7) <0.001

overweight or obese 34,932 (35.4) 34,827 (35.3) 105 (55.3)

Hypertension

No 61,690 (62.4) 61,629 (62.5) 61 (32.1) <0.001

Yes 37,108 (37.6) 36,979 (37.5) 129 (67.9)

High‐density lipoprotein cholesterol,
mean (SD), (mg/dL)

51.3 (12.8) 51.3 (12.8) 53.2 (13.3) 0.040

Work‐related physical activity

Vigorous or moderate level 53,503 (54.2) 53,427 (54.2) 76 (40.0) <0.001

Light or sedentary level 22,740 (23.0) 22,701 (23.0) 39 (20.5)

No job or retirement 22,478 (22.8) 22,403 (22.8) 75 (39.5)

Diabetes

No 92,104 (93.2) 91,975 (93.3) 129 (67.9) <0.001

Yes 6706 (6.8) 6645 (6.7) 61 (32.1)

Family history of CAD

No 91,333 (92.4) 91,175 (92.4) 158 (83.2) <0.001

Yes 7552 (7.6) 7520 (7.6) 32 (16.8)

Note: Data are presented as n (%) or mean (SD).

Abbreviations: BMI, body mass index; FH, familial hypercholesterolemia; SBP, systolic blood pressure.
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4 | DISCUSSION

In this prospective cohort study in Chinese, the
estimated prevalence of FH was 0.19%, which varied
within subgroups. FH was an independent risk factor for
CAD incidence, with FH patients having a 2.03‐fold
higher risk of CAD. These results reflected the burden of
FH in Chinese and provided hints for the prevention
of CAD.

FH is typically an inherited condition with high
plasma TC and LDL‐C caused by mutations in the LDL
receptor gene (LDLR), apolipoprotein B‐100 gene
(APOB), and proprotein convertase subtilisin/kexin type
9 genes.11 The lifetime exposure to high LDL‐C further
exacerbates atherosclerosis and increases the risk of
early CVD morbidity and mortality.24 Evidence from

TABLE 2 Prevalence and 95% confidence interval of familial
hypercholesterolemia (FH) among participants in subgroups.

Variable

Participants
(n= 98,885)

p‐valueFH

Number 190

Age

<60 years 0.16% (0.13%−0.19%) <0.001

≥60 years 0.27% (0.21%−0.34%)

Sex

Female 0.23% (0.19%−0.27%) 0.001

Male 0.13% (0.10%−0.17%)

Urbanization

Rural 0.16% (0.14%−0.19%) <0.001

Urban 0.55% (0.39%−0.74%)

Geographic region

South 0.11% (0.08%−0.14%) <0.001

North 0.27% (0.23%−0.32%)

Education

Less than high school 0.19% (0.16%−0.22%) 0.522

High school or above 0.22% (0.15%−0.31%)

Smoking status

Never or Former smoker 0.21% (0.17%−0.24%) 0.096

Current smoker 0.15% (0.10%−0.21%)

Alcohol drinker

No 0.20% (0.17%−0.24%) 0.238

Yes 0.16% (0.11%−0.22%)

Body mass index

Normal 0.13% (0.11%−0.16%) <0.001

Overweight or obese 0.30% (0.25%−0.36%)

Hypertension

No 0.10% (0.08%−0.13%) <0.001

Yes 0.35% (0.29%−0.41%)

Low high‐density lipoprotein
cholesterol

No 0.20% (0.17%−0.23%) 0.455

Yes 0.17% (0.11%−0.24%)

Work‐related physical activity

Vigorous or moderate level 0.14% (0.11%−0.18%) <0.001

Light or sedentary level 0.17% (0.12%−0.23%)

No job or retirement 0.33% (0.26%−0.42%)

TABLE 2 (Continued)

Variable

Participants
(n= 98,885)

p‐valueFH

Diabetes

No 0.14% (0.12%−0.17%) <0.001

Yes 0.91% (0.70%−1.17%)

Family history of CAD

No 0.17% (0.15%−0.20%) <0.001

Yes 0.42% (0.29%−0.60%)

Note: Data are presented as prevalence and 95% confidence interval.

FIGURE 2 FH prevalence of familial hypercholesterolemia by age
and sex. We displayed the age prevalence for total participants, both
males and females, among different age groups based on the
MEDPED. FH, familial hypercholesterolemia; MEDPED, Make Early
Diagnosis to Prevent Early Death.
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Canadian Chinese and Chinese FH patients displayed
that, even with similar LDLR gene mutations, partici-
pants from Canada exhibited higher levels of LDL‐C, as
well as a higher prevalence of CAD and tendon
xanthoma,25 demonstrating that the effects of FH‐
related gene mutations may vary across a diverse
population, dietary patterns, or geographic location.
Therefore, the related pathogenic mechanisms and
modifiers need to be further explored.

The current diagnostic criteria for FH are not
uniform. There are three common clinical scoring
systems, including the DLCN criteria,26 the Simon
Broome Register (SBR) criteria,27 and the MEDPED
criteria. Results from the meta‐analyses3,4 showed that
compared to the results of the DLCN criteria, the
prevalence estimated by the MEDPED criteria is slightly
underestimated while overestimated by the SBR criteria.
A family history of premature cardiovascular disease
and hypercholesterolemia as part of the criteria may be
the reason why the screening population based on
the DLCN and SBR criteria is more sensitive than the
MEDPED criteria.28 A comparison of different diagnostic
criteria for FH2 is added in Supporting Information:
Table S1.

The estimated crude prevalence of FH in our study
was slightly lower than that in European and American
populations (0.25% [95% CI: 0.14%–0.41%])3 and was
similar to the results of a meta‐analysis in East Asian
(0.19% [95% CI: 0.10%–0.29%]).4 Although the estimated
prevalence of FH in our study was slightly higher than
that in a recent nationwide survey (0.13% [95% CI:
0.12%–0.14%]), the age‐sex standardized prevalence was
comparable between ours (0.13% [95% CI: 0.10%–0.16%])

and that survey's (0.11% [95% CI: 0.10%–0.12%]).10 These
disparities in crude prevalence of FH could be partly
attributed to the differences in geographical regions,
survey duration, and demographic characteristics.

As an autosomal dominant disease, the difference in
FH prevalence by age might be unexpected, but similar
results were reported in other studies.8–10 We supposed
that the disparity of the estimated FH prevalence by age
may be due to the impact of age on LDL‐C, which was
the result of increased FH gene penetrance with
changing environmental factors.29 In the present study,
the sex‐specific FH prevalence showed different trends
across age groups, which conforms with a previous
study.9 Differences in the expression of sex hormones
were typical in the postmenopausal and late meno-
pausal transition periods, which were associated with
lipid and lipoprotein abnormalities,30 leading to differ-
ences in the expression of the FH gene. Additionally, the
prevalence of FH also varied across subgroups of the
living environment, lifestyle, and urban and rural areas,
which was also found in previous studies.10,29 Just as the
results from the meta‐analysis of the prevalence, we also
found the lowest prevalence in the CIMIC cohort due to
the higher proportion of rural and younger individuals.

The odds ratio (OR) of FH for myocardial infarction
in the Copenhagen general population was 2.7 (95%
CI: 1.8–4.2) using the same criteria,28 and this estimate
was comparable with our result (HR: 2.23 [95% CI:
1.11–4.48]). In a cross‐sectional study conducted in
Jiangsu Province, China, participants with FH had a
15‐fold higher risk of CVD, compared with those
without FH.8 In Chinese patients undergoing coro-
nary angiography, compared to patients with unlikely

F IGURE 3 Hazard ratios of CAD associated with FH. The Cox proportional model was adjusted for age, sex, geographic region, urbanization,
smoking status, alcohol consumption, education level, work‐related physical activity, body mass index, high‐density lipoprotein cholesterol,
hypertension, family history of CAD, and diabetes. AMI, acute myocardial infarction; CAD, coronary artery disease; CI, confidence interval;
FH, familial hypercholesterolemia; MEDPED, Make Early Diagnosis to Prevent Early Death.
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FH and without receiving cholesterol‐lowering med-
ication, the risk of CAD was increased by 79% in
patients with definite/probable FH and without
taking medication and increased by 3.46‐fold in
patients with definite/probable FH and taking

medication.14 Those estimates were higher than our
result, which may be due to a different study design
and population.20,28

Based on a prospective cohort study conducted in 15
Chinese provinces (China‐PAR project), we estimated the
FH prevalence and provided strong evidence of the
association between FH and CAD. However, our study
also had some limitations. First, we lacked information
on tendon xanthomas, DNA mutations, and family
history, which may have underestimated the prevalence
of FH. Second, due to the low FH prevalence, the number
of FH participants was limited, which did not support
further subgroup analyses of the study. Third, the design
of our study is not all based on random sampling,
resulting in difficulties in estimating national prevalence.
Future studies with larger sample sizes and sufficient
information are warranted to obtain precise and nation-
ally representative estimates of FH prevalence.

In conclusion, our study offered estimates of the
prevalence of FH in Chinese and provided the evidence
of the association between FH and CAD, with significant
public health implications for the future prevention of
FH and CAD.
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AMI

Non‐FH 94,386/1481 1 (Reference)

FH 179/10 2.17 (1.16−4.05) 0.015

Other CAD

Non‐FH 94,386/1383 1 (Reference)

FH 179/10 2.37 (1.27−4.44) 0.007

Excluding incident CAD cases in the first year after baselineb

Total CAD

Non‐FH 92,016/2380 1 (Reference)

FH 157/13 2.13 (1.23−3.68) 0.007

AMI

Non‐FH 92,054/1301 1 (Reference)

FH 157/8 2.34 (1.16−4.71) 0.017

Other CAD

Non‐FH 92,065/1257 1 (Reference)

FH 157/8 2.42 (1.21−4.88) 0.013

Using Cox competing risk models to consider the impact of
non‐CAD deaths

Total CAD

Non‐FH 92,108/2472 1 (Reference)

FH 157/13 2.02 (1.15−3.56) 0.015

AMI

Non‐FH 92,108/1355 1 (Reference)

FH 157/8 2.23 (1.09−4.57) 0.028

Other CAD

Non‐FH 92,108/1300 1 (Reference)

FH 157/8 2.31 (1.14−4.67) 0.020

Abbreviations: AMI, acute myocardial infarction; CAD, coronary artery disease;
FH, familial hypercholesterolemia; CVD, cardiovascular diseases.
aAdding baseline CVD history to multivariate adjustment.
bCoronary artery disease before baseline interview was excluded.
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