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Abstract

Major cardiovascular risk factors have changed over the past 3-4 decades
throughout the world. While adiposity and diabetes are rising worldwide, blood pressure
and cholesterol are declining in high-income and even some middle-income countries,
possibly due to improvements in diet or better diagnosis and treatment; the same risk
factors have remained unchanged or even increased in low-income countries. To
formulate effective prevention and health system policies, there is need to understand the
implications of these diverse trends for cardiovascular diseases (CVDs).

This dissertation focuses on quantifying the impact of multiple risk factors and
preventive interventions on CVDs and their disparities at the population level. Answering
this question requires information on how much of the effects of adiposity on CVDs are
mediated through other metabolic risk factors (i.e. high blood pressure, high serum
cholesterol and high blood glucose), which themselves have other determinants. The first
paper quantifies the direct as well as the mediated effects of excess weight on coronary
heart disease (CHD) and stroke through blood pressure, serum cholesterol and blood
glucose. The analyses use data of 97 prospective cohorts with more than 1.8 million
participants. This allows for assessing whether the extent of mediation is modified by

geographical region, study period, and other characteristics of study populations. The
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second paper revisits the above question using causal inference models and further
quantifies the role of inflammatory markers as potential mediators. The analyses use
individual-level data from 9 prospective cohort studies that have high-quality
measurements of metabolic and inflammatory biomarkers. The third paper uses national
data sources in the United States (US) and estimates the distributions of 10-year risk of
fatal CHD by race. It also assesses the effects of different population-wide and targeted

interventions on CHD risk distributions and their disparities between blacks and whites.

Our findings suggest that nearly half of excess risk for CHD and three-quarters of
excess risk for stroke due to excess weight were mediated through three metabolic risk
factors: blood pressure, cholesterol, and glucose. Inflammatory biomarkers have much
smaller roles than the combination of metabolic risk factors. In the US, the distribution of
10-year CHD risk was shifted to the right among blacks compared to whites and had a
heavier tail, leading to a substantially larger proportion of blacks in the high-risk group.
A risk-based intervention that identifies and treats these individuals could substantially
reduce both the overall risk of CHD and its racial disparities. These results together
provide the quantitative evidence on the impact of cardiovascular risk factors and

selected interventions on CVDs and their disparities.
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Abstract

Background: Body mass index (BMI) and diabetes have increased worldwide, while average
global blood pressure and cholesterol have decreased or remained unchanged in the last three
decades. We quantified how much of the effects of BMI on coronary heart disease (CHD)
and stroke are mediated through blood pressure, cholesterol, and glucose, and how much is
independent of these factors.

Methods: We analyzed 97 prospective cohort studies with 1.8 million participants, 57,161
CHD and 31,093 stroke events. For each cohort we excluded participants who were <18
years, had BMI <20 kg/m?, or had a prior history of CHD or stroke. We estimated the hazard
ratio (HR) of BMI on CHD and stroke with and without adjustment for all possible
combinations of blood pressure, cholesterol, and glucose. We pooled HRs using a random-
effects model and calculated the attenuation of excess risk after adjustment for mediators.
Results: The HR for each 5 kg/m” higher BMI was 1.27 (95% confidence interval 1.23-1.31)
for CHD and 1.18 (1.14-1.22) for stroke after adjustment for confounders. Additional
adjustment for the three metabolic risk factors reduced the HRs to 1.15 (1.12-1.18) for CHD
and 1.04 (1.01-1.08) for stroke indicating that 46% (42-50%) of the excess risk of BMI for
CHD and 76% (65-91%) for stroke is mediated by these factors. Blood pressure was the most
important mediator, accounting for 31% (28-35%) of the excess risk on CHD and 65% (56-
75%) on stroke. The percentage excess risks mediated by these 3 mediators did not differ
significantly between Asian and Western cohorts, but was larger in cohorts enrolling
participants before 1990 than those enrolling later. Both overweight (BMI > 25 to < 30
kg/m?®) and obesity (BMI > 30 kg/m”) were associated with significantly increased risk of
CHD and stroke, compared with normal weight (BMI > 20 to < 25 kg/m?), with 50% of the
excess risk of overweight and 44% of the excess risk of obesity for CHD being mediated by

the selected 3 mediators.



Conclusions: Interventions that reduce high blood pressure, cholesterol, and glucose may
address about half of excess risk of CHD and three quarters of excess risk of stroke

associated with high BMI. Maintaining optimal body weight is needed for the full benefits.

Funding: UK Medical Research Council; National Institute for Health Research
Comprehensive Biomedical Research Centre at Imperial College Healthcare NHS Trust; NIH
grant ROl DK090435; Lown Scholars in Residence Program on cardiovascular disease

(CVD) prevention; Harvard Global Health Institute Doctoral Research Grant.



Introduction

Cardiovascular diseases (CVD), especially coronary heart disease (CHD) and stroke, are the
leading causes of death worldwide.! High body mass index (BMI) is an important CVD risk
factor,”* and elevated blood pressure, cholesterol, and glucose partially mediate its effects.”®
Current behavioural interventions for weight management have limited long-term
effectiveness;” ® most weight-loss drugs lack either sustained efficacy or acceptable safety

' and surgical methods are currently recommended only for very obese

profile,”
individuals."" '* This has created concerns about potentially massive worldwide increase in
CVD due to rise in mean BMI and prevalences of overweight and obesity in most
countries.”" In contrast, there are effective clinical and public health interventions for blood
pressure and cholesterol, also demonstrated by their impressive decline in some countries
despite the rise in obesity.'* '® 7 Therefore, an important clinical and public health question
is to what extent we can mitigate the adverse effects of high BMI by targeting its metabolic
mediators. Answering this question requires a detailed understanding of how much of the
effect of excess weight on CVD is mediated by these metabolic factors, separately and in
combinations that are relevant for individual patients or populations. It is also important to
understand whether mediation differs by population characteristics, e.g. Asian versus
Western populations, because of physiological differences in how BMI affects intermediate

metabolic risks or because of differences in the extent to which healthcare systems have

addressed the metabolic risks.

Some studies have investigated the mediated effects of BMI on CHD through blood pressure,

3, 18-21 3,19,22,23

cholesterol and diabetes altogether; there are fewer studies on stroke, which is
the largest cause of death in Asian populations.' These studies did not assess whether

characteristics of study populations influence the extent of mediation because they had



insufficient events or because they were based on cohorts from one or two geographical
regions. Importantly, they did not quantify the role of individual mediators or all possible
combinations of two mediators which are needed for selecting clinical and public health

interventions.

We quantified how much of the effects of high BMI, and of overweight and obesity, on CHD
and stroke are mediated through blood pressure, serum cholesterol, and glucose, individually
and in all possible combinations by analysing data from 97 prospective cohort studies. We
also assessed whether the extent of mediation was modified by geographical region, study

period, and other characteristics of study populations.

Methods

Overview

We analysed data from 97 prospective cohort studies to estimate the effects of high BMI on
CHD and stroke, with and without adjustment for selected metabolic factors (blood pressure,
serum cholesterol, and glucose). We then pooled the effect sizes across cohorts and
quantified how much of the effects are mediated through any combination of three metabolic
factors. All data were de-identified, and the study protocol was approved by the institutional

review board at the Harvard School of Public Health.

Cohort identification and selection
We identified cohorts through a review of published articles; through the National Heart,
Lung, and Blood Institute (NHLBI) in the United States; and through personal

communication with researchers.



We conducted a systematic search of Medline (PubMed) and Embase databases. The
Appendix 1.1 and Figure 1.S1 provide detailed information about the search strategy, the
number of articles identified and retained, and cohort eligibility criteria. We invited the
corresponding authors of eligible cohorts to join the Collaborating Group. We contacted
investigators from 126 cohorts, of which 68 (54%) agreed to participate. Of these, 7 cohorts
were subsequently excluded as the participants all had prior CVD (3 studies); because the
reported outcome was total CVD (3 studies); or because the analysis could not adjust for
smoking (1 study). Collaborating Group members of the other 61 cohorts re-analysed their
data using a consistent protocol. We obtained additional data from 9 cohorts through a special
request to the NHLBI and from 27 cohorts in the Asia Pacific Cohort Studies Collaboration
(APCSC) through its participation in the Global Burden of Metabolic Risk Factors for
Chronic Diseases Study. Of the 97 cohorts, 9 cohorts were not included in the CHD analysis
and 11 in the stroke analysis because they did not report the corresponding disease outcome

or had fewer than 5 cases.

Eligibility, exposure definition, mediators, and potential confounders

In each cohort, we excluded participants who were <18 years; had BMI < 20 kg/m’; had a
history of CHD or stroke prior to enrolment; were missing data on age, sex, smoking status,
height, or weight; or did not have data on mediators at baseline. We used BMI as the primary
measure of adiposity because it was measured in every cohort; waist circumference or waist-
hip-ratio were available in 17 cohorts and were analysed in sensitivity analyses. In the
primary analysis, we accepted different metrics for mediators, including systolic blood
pressure (SBP) levels or hypertension status for blood pressure; total, high-density lipoprotein
(HDL) and low-density lipoprotein (LDL) cholesterol levels or hypercholesterolemia for

serum cholesterol; fasting and postprandial glucose, haemoglobin Alc, or diabetes status for



blood glucose (see Table 1.1 for the number of cohorts providing each measure and Table
1.S2 for details by cohort; see also sensitivity analyses). We adjusted for age, sex and
smoking status as the minimum set of potential confounders, and for additional variables in
individual cohorts as available (Table 1.S2). BMI, mediators, and potential confounder data

were from baseline examinations.

Follow-up and outcome definitions

Our primary outcomes were the first occurrence of CHD or stroke event. CHD included fatal
or non-fatal ischemic heart disease, including acute myocardial infarction and angina pectoris;
stroke included fatal or non-fatal cerebral infarction, and intracerebral or subarachnoid
haemorrhage. We followed each participant until the first occurrence of the corresponding

outcome, death or loss to follow-up, whichever occurred first.

Statistical analysis

We used Cox proportional hazard regression to estimate the hazard ratios (HR) in each
cohort. We analysed BMI as a continuous variable in relation to risk of CHD and stroke after
excluding participants with a BMI <20 kg/m” at baseline because the associations of BMI
with the risks of death from CHD and stroke are continuous and approximately log-linear
except at low BMIs.” **?* We first estimated the effect of 5 kg/m” higher baseline BMI on
CHD or stroke adjusting for confounders. We then added the mediators to the model,
separately, in all combinations of 2, and all 3 together. We did not incorporate interaction
between BMI and mediators in the continuous analysis. We also analysed categories of
overweight (BMI >25 to < 30 kg/m?) and obesity (BMI > 30kg/m?) as compared to normal

weight (BMI > 20 to < 25 kg/m?) using the same methods as continuous analysis. We pooled



Table 1.1: Mediators analysed by participating cohorts

Mediator extracted Number of cohorts

Blood pressure

Systolic blood pressure 95

Hypertension 2
Cholesterol

Total serum cholesterol 86

HDL cholesterol 1

Hypercholesterolemia 1

Blood glucose

Fasting glucose 39
Postprandial glucose* 18
HbAlc 1
Diabetes 19

" One cohort reported casual (or random) glucose. For each cohort, only one metric was
extracted for each mediator in the main analysis.



. . . . . 2
HRs across cohorts using a random-effects model with inverse variance weights.”

Heterogeneity was evaluated using Cochran Q test and I” statistic.*®

We estimated the percentage of excess risk mediated (PERM),?’ using pooled HRs as below:
Percentage of excess risk mediated (PERM)

B HR (confounder adjusted) — H R(conf ounder and mediator adjusted) + 100%
_ 0

HR(confounder adjusted) — 1

PERM is not additive across risk factors. To calculate the uncertainty of PERM, we randomly
drew 5000 pairs of HR(confounder adjustedy and HR(confounder and mediator adjustedy from  their
corresponding uncertainty distributions while accounting for their correlations; estimated
PERM for each pair of HRs and quantified its variability across all 5000 estimates, as
described in the Appendix 1.2. We used the median of these 5000 estimates as the point

estimate of PERM, and its 2.5™ and 97.5" percentiles as the 95% confidence interval.

Subgroup and sensitivity analyses

We tested whether the extent of mediation differed by selected cohort characteristics
including event types (fatal versus fatal and nonfatal combined), median age of participants at
baseline, baseline study year, region of the study, follow-up duration. In sensitivity analyses,
we examined if the results depended on how the mediators were measured, using total versus
LDL-cholesterol or glucose versus diabetes as the metric of mediator. In sensitivity analyses,
we also estimated PERM for waist circumference and waist-to-hip ratio in 17 cohorts that had
measured either of them in addition to BMI. We compared PERM per 10 cm waist
circumference and 0.1 waist-to-hip ratio (which are roughly equivalent to 1 standard
deviation increment of these metrics in a pooled sample of 58 prospective cohorts)® with that

for 5 kg/m* BMI in the same cohorts. For simplicity of presentation, results of these



secondary analyses are reported only for all 3 mediators together; results for one or two

mediators are available from the authors by request.

All statistical analyses were conducted using Stata 11.0 (StataCorp, College Station, Texas)
and R 2.11. All reported P values were two-sided and were considered significant if less than

0.05.

Role of funding sources

The sponsors had no role in study design, data collection, data analysis, data interpretation, or
writing of the report. The members of the Cohort Collaborating Group had access to the
original data which was re-analysed for this report. The corresponding author had final

responsibility for submission for publication.

Results

Ninety-seven prospective cohorts were included in the analysis. These studies collectively
enrolled 1.8 million participants between 1948 and 2005. During follow-ups that ranged 2.7-
57.5 years (median length of follow-up across all cohorts was 13.3 years), 57,161 CHD and
31,093 stroke events occurred (Table 1.S2). Western European cohorts (32 cohorts) had the
largest number of CHD and stroke events, contributing 55% (31,289) of CHD and 44%
(13,591) of stroke events. Cohorts from East and Southeast Asia (33 cohorts) contributed
33% (10,163) of stroke but only 7% (3,763) of CHD events, demonstrating the relative
significance of stroke in Asia (Table 1.2). Seventy-two cohorts had measured all 3 mediators,

with another 21 having measured two of them.
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Table 1.2: Number of participating cohorts, subjects and events by region

Percentage of

Percentage of

Percentage of

f
Region Nlcl:ll:;:so participants CHD events stroke events
(%) (%) (%)

East and Southeast Asia 33 26 7 33
Western Europe 32 59 55 44
North America 15 9 28 18
Australia or New Zealand 10 5 5 3
Latin America,

Central/Eastern Europe . 1 5 )

and North Africa/Middle

East
Total 97 100 100 100

11



Effects of BMI, overweight and obesity on CHD and stroke with and without adjustment for
metabolic mediators

After adjustment for confounders, each 5 kg/m2 higher BMI was associated with a HR of
1.27 (95% confidence interval 1.23-1.31) for CHD and 1.18 (1.14-1.22) for stroke (Figure 1.1;
see Figures 1.S2-S3 for cohort-specific HRs). Blood pressure was the most important
mediator for the effects of BMI on both CHD and stroke, with the HR for CHD declining to
1.19 (1.16-1.22) and that of stroke to 1.06 (1.03-1.09) after adjustment for blood pressure.
Blood pressure was followed by glucose, adjustment for which lowered HRs to 1.23 (1.19-
1.27) for CHD and 1.13 (1.09-1.18) for stroke. Adjustment for any combinations of 2 or 3
mediators further reduced HRs of CHD and stroke as compared with adjusting for a single
mediator. When all 3 mediators were adjusted for, the HR of CHD decreased to a statistically

significantly lower value of 1.15 (1.12-1.18) and that of stroke to 1.04 (1.01-1.08).

Being overweight, compared with normal weight, was associated with a HR of 1.26 (1.22-
1.30) for CHD and 1.13 (1.08-1.18) for stroke after adjustment for confounders. Obesity had
a statistically significantly larger association with both CHD and stroke as compared with
overweight: the confounder-adjusted HR of obesity versus normal weight was 1.69 (1.58-
1.81) for CHD and 1.47 (1.36-1.59) for stroke (Table 1.3; see Figures 1.S4-S7 for cohort-
specific HRs). The associations between both overweight and obesity and the risk of
CHD/stroke were seen in both Asian and Western cohorts and in both older and more recent
cohorts (cohorts that had enrolled subjects before 1990 versus 1990 or later) (Table 1.S3).
The HRs were larger in Asian cohorts than in Western cohorts, especially for stroke, as was

also the case for the continuous BMI analysis.
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Mediators in the multivariate model

Figure 1.1: Hazard ratios (HRs) per 5 kg/m2 higher BMI adjusted for different combinations
of mediators. All HRs were also adjusted for confounders as described in Methods. See
Figures 1.S2-S3 for HRs by cohort.
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Table 1.3: Hazard ratios (HRs) and percentage of excess risk of overweight (BMI > 25 to <
30 kg/m?) and obesity (BMI > 30 kg/m?) mediated through different combinations of
metabolic risk factors. All HRs are relative to normal weight (BMI > 20 to < 25 kg/mz), and
were adjusted for confounders as described in Methods and Table 1.S2. See Figures 1.S4-S7
for HRs by cohort.

Overweight Obesity

Percentage of
excess risk

Percentage of
excess risk

Mediators in the

multivariate model HR (95% CI) HR (95% CI)

mediated (%) mediated (%)
(95% CI) (95% CI)

CHD
None 1.26 (1.22 - 1.30) NA 1.69 (1.58 - 1.81) NA
Blood pressure 1.18 (1.14 - 1.22) 31 (26 - 36) 1.48 (1.39 - 1.57) 31(27-35)
Cholesterol 1.21 (1.18 - 1.25) 18 (13 - 22) 1.64 (1.54 - 1.75) 8(2-12)
Blood glucose 1.23 (1.18 - 1.27) 12 (6 - 18) 1.60 (1.49 - 1.72) 14 (8 - 20)
Blood pressure and
cholostoret 1.14 (1.11 - 1.18) 45 (40 - 52) 1.44 (136 - 1.53) 36 (33 - 40)
Blood pressure and blood 7 15 5 38 (32 - 45) 1.42 (1.34-1.51) 39 (35 - 44)
glucose
Cholesterol and blood 119 (1.15 - 1.23) 27 (22 - 33) 1.55 (1.46 - 1.64) 21 (17 - 25)
glucose
Blood pressure, cholesterol
and blood glucese 1.13 (1.09 - 1.16) 50 (44 - 58) 1.39 (1.32 - 1.47) 44 (41 - 48)
Stroke
None 1.13 (1.08 - 1.18) NA 1.47 (1.36 - 1.59) NA
Blood pressure 1.03 (0.99 - 1.07) 76 (61 - 104) 1.21(1.13 - 1.28) 56 (50 - 64)
Cholesterol 1.11 (1.06 - 1.16) 17 (5 - 30) 1.44 (1.33 - 1.56) 7(-1-14)
Blood glucose 1.09 (1.04 - 1.15) 29 (13 - 55) 1.35 (1.24 - 1.47) 25 (18 - 34)
Blood pressure and
cholastorel 1.04 (0.99 - 1.08) 74 (54 - 112) 1.19 (1.12 - 1.27) 59 (52 - 70)
Blood pressure and blood ) 96 1 06) 93 (67 - 147) 1.15 (1.08 - 1.22) 68 (62 - 76)
glucose
Cholesterol and blood 1.09 (1.04 - 1.15) 31 (16 - 56) 1.34 (1.24 - 1.45) 28 (20 - 36)
glucose
Blood pressure, cholesterol - 5 96 _ 1 05) 98 (69 - 155) 1.14 (1.08 - 1.21) 69 (64 - 77)

and blood glucose
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Similar to continuous analysis, blood pressure was the single most important mediator for the
association of overweight and obesity with both CHD and stroke (Figures 1.S4-S7). After
adjustment for all 3 mediators, the HR of overweight versus normal weight for CHD
decreased to 1.13 (1.09-1.16) and its association with stroke became null with a HR of 1.00
(0.96-1.05). The HR of obesity versus normal weight for CHD decreased to 1.39 (1.32-1.47)

and that of stroke to 1.14 (1.08-1.21).

The HRs per 5 kg/m> BMI for both CHD and stroke were higher in East/Southeast Asia as
compared with Western cohorts (North America, Western Europe, Australia and New
Zealand; Figure 1.2). Asian cohorts had a HR of 1.40 (1.29-1.52) for CHD versus 1.24 (1.20-
1.28) in Western cohorts (p-value for comparison of the two HRs = 0.01), and 1.29 (1.20-
1.38) for stroke versus 1.14 (1.09-1.18) in Western cohorts (p = 0.002). After additional
adjustment for all 3 mediators, the HRs for CHD were 1.23 (1.12-1.36) in Asian cohorts and
1.13 (1.10-1.16) in Western cohorts (p = 0.10); the HRs for stroke became virtually identical
between regions (1.06 (0.98-1.15) vs. 1.04 (1-1.08), p = 0.60). The HRs for both CHD and
stroke were larger in cohorts enrolling younger participants (median age at baseline <55

compared with > 55 years), both before and after adjustment for mediators.

Percentage of excess risk of BMI, overweight and obesity mediated by selected metabolic risk
factors

The excess risk of CHD associated with 5 kg/m® higher BMI decreased by 31% (28-35%)
after adjustment for blood pressure (Figure 1.3). This was three times larger than the
proportion mediated by serum cholesterol (10%, 5-15%) and more than twice that of glucose
(15%, 10-21%). Blood pressure alone accounted for a higher percentage of excess risk of
BMI than cholesterol and glucose together (23%, 19-28%). The 3 mediators collectively

explained 46% (42-50%) of excess risk for CHD. Blood pressure was an even stronger
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A Coronary heart disease

Adjusted for confounders Adjusted for confounders, blood pressure,
cholesterol, and glucose

Number  F (%) HR (95% C1) Number P (%) HR (95% C1)

of cohorts of cohorts
Event type
Combined fatal and non-fatal CHD 44 86 126 (1.21-1-31) 37 63 - 113 (1-09-1-16)
Fatal CHD 41 78 1.29(1-23-135) 28 68 . 118 (113-1-23)
p value 045 o1
Cohort location
North America, western Europe, 56 85 ki 1.24(1:20-1:28) 49 7 » 113(110-116)
Australia, and New Zealand
East and southeast Asia 2 59 — - 140 (1.29-152) 15 0004 e 123 (112-1:36)
pvalue 001 01
Baseline year
<1990 47 81 ::: 127 (1-22-132) 34 70 113 (109-1-17)
21990 41 82 127 (1-22-132) 34 59 -L- 1:17(1-13-1-21)
pvalue 099 017
Median age at baseline (years)
<55 44 72 L 1:34(1:30-1:40) 32 58 - 119 (1-15-1-23)
255 44 78 E = 1-20 (1-16-1-25) 36 62 E | 1:11(1-07-1-14)
pvalue <0001 0003
Follow-up years
<10 26 64 —l— 1-24 (117-1-32) 18 42 —— 114 (1-08-1:20)
10-20 37 90 1-27 (1-21-1-33) 35 73 I—_ 1-15(1-11-1-19)
=20 25 72 1:29 (1.23-1.36) 15 n 1:15(1-10-1.20)
p valuve 063 097
All 88 83 1-27(1-23-1-31) 68 68 ? 1-15 (1-12-1-18)

r T T 1 r T T 1
09 11 13 15 09 11 13 15
B Stroke

Number  F (%) HR (95% CI) Number F (%) HR (95% CI)

of cohorts of cohorts
Event type
Combined fatal and non-fatal stroke 45 76 L— 1-21(116-1-27) 37 42 L 107 (1-03-1-11)
Fatal stroke 38 67 —— 112 (1.06-1:19) 27 41 — 0-99 (0-93-1.04)
pvalue 004 001
Cohort location
North America, western Europe, 49 72 - 114 (1-09-1-18) 42 55 - 1-04 (1.00-1-08)
Australia, and New Zealand
East and southeast Asia 31 43 B T 129 (1:20-1:38) 22 13 e 1.06 (0.98-1:15)
pvalue 0002 06
Baseline year
<1950 44 57 +8— 122 (116-1.28) 31 37 HEl- 108 (1-04-113)
21990 42 77 i 114 (1-08-119) 36 40 E 3 1:01(0-97-1:05)
pvalue 0-05 002
Median age at baseline (years)
<55 41 15 —— 129 (1-23-1-36) 29 18 - 111 (1.06-1:16)
255 45 72 E 3 111 (1-07-1-15) 38 41 E | 101 (0:97-1-04)
p value <0-001 0-001
Follow-up years
<10 28 22 i 116 (1-08-1-24) 21 5 —.- 101 (095-1-07)
10-20 36 84 —_-- 114 (1:09-1-21) 34 52 - 1.02 (0-98-1.06)
>20 22 40 . 1-24(1-17-1-32) 12 003 - 111 (1-06-1-17)
pvalve 012 0.02
All 86 2 ? 118(114-122) 67 45 ? 1:04 (1-01-1:08)

T T T 1 T T T 1
09 11 13 15 09 11 13 15

Figure 1.2: Stratified analyses of hazard ratios (HRs) per 5 kg/m2 higher BMI, with and
without adjustment for mediators (P values were meta-regression P values between groups).
Results are presented for all three mediators combined. See Figures 1.S8 and 1.S9 for HRs
with adjustment for combinations of 1 and 2 mediators.
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Figure 1.3: Percentage of excess risk per 5 kg/m* higher BMI mediated through different
combinations of metabolic risk factors.

17



mediator for stroke risk than that of CHD. Adjustment for blood pressure lowered the excess
risk of stroke by 65% (56-75%). The corresponding percentages were only 24% (15-36%) for
glucose and 4% (-3-12%) for cholesterol; the non-significant mediation of stroke risk by
cholesterol was observed in both Asian and Western cohorts (Figure 1.S9). When all 3

mediators were considered, the excess risk of stroke was attenuated by 76% (65-91%).

The HRs of CHD decreased by 31% for both overweight and obesity after adjustment for
blood pressure. PERM for the association of overweight with CHD was larger than that of
obesity for most other combinations of mediators but the confidence intervals overlapped
(Table 1.3). All three mediators together accounted for 50% (44-58%) of the excess risk of
overweight on CHD, and 44% (41-48%) of the excess risk of obesity. The metabolic factors
also mediated a larger proportion of the excess risk of overweight on stroke than that of
obesity, although the confidence intervals overlapped. Seventy-six percent of the excess risk
of overweight (61-104%) and 56% of that of obesity (50-64%) on stroke were mediated
through blood pressure alone (Table 1.3). After adjustment for all three mediators, excess risk

decreased by 98% (69-155%) for overweight and by 69% (64-77%) for obesity.

Subgroup and sensitivity analyses

In subgroup analyses, PERM for all three mediators combined did not differ significantly by
most cohort characteristics (95% confidence intervals overlapped) (Table 1.4). The only
statistically significant difference in PERM was for CHD and baseline year of study, where a
larger percentage of excess risk was mediated by the 3 mediators in cohorts that had enrolled
participants before 1990 versus 1990 or later. Among individual mediators, blood pressure
mediated 69% (57-91%) of the excess risk of stroke in Asian cohorts versus 60% (48-78%) in

Western cohorts (Figure 1.S9). The role of blood pressure as a mediator for excess risk of
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Table 1.4: Stratified analyses of percentage of excess risk per 5 kg/m* higher BMI mediated
through the combination of blood pressure, cholesterol, and blood glucose (see Figure 1.3 for
the main analysis using all cohorts)

CHD Stroke
Category Percentage of excess risk  Percentage of excess risk
mediated by all 3 mediated by all 3
mediators (%) mediators (%)
(95% CI) (95% CI)

Event type *

Combined fatal and non-fatal event 50 (46 - 55) 69 (60 - 81)

Fatal event 39 (31 - 49) 115 (78 - 234%)
Cohort location '

e g ane a0 (5799

East and Southeast Asia 39 (31 -49) 79 (59 - 108%)
Baseline year

<1990 53 (46 - 62) 62 (51-78)

> 1990 38 (34 - 44) 93 (74 - 141%)
Median age at baseline (year)

<55 45 (41 - 50) 63 (53-74)

>55 46 (39 - 56) 95 (73 - 149%)
Follow-up years

<10 43 (35-52) 89 (67 - 132%)

10-20 45 (40 - 52) 84 (68 - 134%)

>20 49 (40 - 59) 52 (44 - 62)

*Three cohorts reported their results for non-fatal coronary heart disease and non-fatal stroke.
tSeven cohorts from other regions reported results for coronary heart disease, and six cohorts
from other regions reported results for stroke. fHazard ratios of BMI were less than 1.0 after
adjustment for mediators. Therefore, the numerator of percentage of excess risk mediated was
greater than the denominator. This possible over-adjustment itself could be due to residual
and unmeasured confounding.
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CHD was similar between Asian and Western cohorts (32%, 22-44 vs. 30%, 26-34) (Figure

1.S8).

In sensitivity analyses, PERMs were 1 to 8 percentage points higher for waist circumference
than for BMI in 16 studies that had measured both, but were 4 to 15 percentage points lower

for waist-to-hip ratio than for BMI; these differences were not statistically significant (95%
confidence intervals overlapped). LDL-cholesterol was a stronger mediator compared with
total cholesterol, but the differences in PERM was less than 5 percentage points for both
CHD and stroke (results not shown), possibly because of the high correlation between total
cholesterol and LDL cholesterol in these cohorts (Pearson correlation coefficient > 0.8).
PERM for CHD by all 3 mediators was only slightly (3 percentage points) and non-
significantly higher in cohorts that used diabetes (25% of cohorts) compared with continuous

glucose measurements (results not shown).

Discussion

In this pooled analysis of 97 prospective cohort studies, we found that nearly one half of
excess risk for CHD and three quarters of excess risk of stroke due to high BMI were
mediated through 3 metabolic risk factors, i.e. blood pressure, cholesterol and glucose. The
single most important mediator was blood pressure, especially for stroke, accounting for two-
thirds of the excess risk. Being overweight and obese were both associated with increased

risk of CHD and stroke, compared to normal weight, with obesity having a larger HR.

Our results for the overall association between BMI and CHD or stroke are consistent with

other large pooled analysis of prospective cohorts.” *?* On the specific issue of mediation,

previous studies mostly analysed all mediators combined, and did not assess the role of other
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combinations of mediators. A meta-analysis of 21 cohorts (including 16 analysed here)
reported that 45% of excess CHD risk was mediated through blood pressure and total
cholesterol,'® compared with 39% in our analysis. Another pooled analysis of 58 cohorts
(including 15 analysed here) found that approximately 60% of the excess risk of CHD and
70% of ischemic stroke were due to the same 3 mediators,’” compared with 46% for CHD and
76% for stroke in our analysis. Our lower estimates for CHD may be due a larger number of
cohorts that included only fatal CHD (almost half of our cohorts used fatal CHD compared
with 9% in Wormser and colleagues3) as PERM tended to be lower when fatal events were
analysed (Table 1.4). Our lower estimates could also be due to the use of blood glucose
measurements versus diabetes as the metric of mediator. The slightly higher estimates for
stroke may be due to the larger number of Asian cohorts in our analysis (34% of our cohorts
were from Asia compared with 7% in Wormser and colleagues®); or the stroke sub-types

analysed (we used total stroke whereas Wormser and colleagues® used ischemic stroke).

Our finding that being both overweight and obese were associated with increased risk of
CHD and stroke differed from papers by Flegal and colleagues that found no effects for
overweight on either CVD mortality in a single cohort™® or on all-cause mortality in a meta-
analysis.” Flegal and colleagues’ CVD findings™ may have differed from ours due to their
inadequate adjustment for pre-existing conditions and their limited control of confounding.*®
3! Our results are not directly comparable to those for all-cause mortality. Meanwhile, we
found that metabolic factors mediate a larger proportion of the excess risk for overweight
subjects than for obese ones (though the 95% CI overlapped), indicating that it is possible for
clinical and public health interventions that control blood pressure, cholesterol and glucose to

largely (CHD) or fully (stroke) address the excess risk of CHD/stroke in overweight
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individuals . Obese individuals also benefit from interventions on mediators but will continue

to have significantly elevated risk.

Several pathways link adiposity and excess weight to CVD via the mediators analysed in this
study. Adiposity can raise blood pressure through increased peripheral vascular resistance
and renal salt retention, the latter itself due to higher activity of sympathetic nervous system,

leptin level, angiotensin-aldosterone activity and hyperinsulinemia.” **

Adiposity is
associated with dyslipidemia, as well as a systemic inflammatory state, that could contribute
to the development of insulin resistance and diabetes.® Our results also indicate that the
association between adiposity and CVD is not completely explained by the three mediators in
our analysis. The unexplained risk may be due to other pathways such as endothelial
dysfunction, increase in thrombogenic factors, and the remaining effect of increased
sympathetic activity and systemic inflammation not related to risk factors analysed here.’ It is
possible that these other pathways play a relatively more important role among obese
individuals compared with the overweight. It would be interesting to probe and quantify the
role of these other pathways in subsequent cohorts, including in relation to overweight versus

obese status, although fewer cohorts collect comparable data on these other variables

compared with the well-known metabolic mediators analysed here.

This study is the largest pooling analysis of multiple CVD risk factors, with over 1.8 million
participants, and 57,161 CHD and 31,093 stroke events. This allowed eliciting the extent of
mediation, and how it varies by cohort characteristics. The cohorts covered Asian as well as
Western populations, and hence for the first time demonstrated the role of BMI and the
mediators of its effects in both Asian and Western populations. The consistent stratified

analysis pointed to the important role of blood pressure as a mediator in the effect of BMI on
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stroke in Asian populations, where high levels of blood pressure and large stroke burden have
made this risk factor the leading cause of disease burden.'®** Cohorts with mean baseline
year before 1990 had higher percentage of BMI-associated risks explained by blood pressure,
cholesterol and glucose, possibly because the levels of two of the mediators (blood pressure

16, 17

and cholesterol) were higher in Western populations, itself possibly due to lower use of

effective treatments before 1990 and due to changes in diet.

There are some limitations to this study. First, while we consistently adjusted for age, sex and
smoking as the minimum set of confounders, our results may still be affected by unmeasured
and residual confounding. For instance, only a few cohorts adjusted for diet and physical
activity, which are risk factors for CHD and stroke and are associated with higher BMI.
Confounders may have been measured with error which leads to residual confounding (e.g.
smoking and socioeconomic status). When we restricted the pooling to cohorts that had
adjusted for additional confounders, PERM for the three mediators did not change
significantly: it was 6 percentage points higher for CHD and 1 percentage point lower for
stroke compared with cohorts with minimal set of confounders, and 95% confidence intervals
overlapped. Our analysis did not allow for interactions between BMI and mediators, which
may exist.** The mediators were not measured consistently across cohorts due to variability
in laboratory methods or metrics of mediators. Sensitivity analyses showed that our results
were robust to the choice of metrics used for mediators. In addition, we could not analyse
stroke subtypes separately because most cohorts had not reported the stroke outcome by
subtype. Lastly, despite the large number of cohorts included in the analysis, we could not

access data from all eligible cohorts, especially some older ones.
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Our findings have implications for clinical prevention of CVD as well as for public health
programmes. As a clinical example, consider a 70-year-old non-smoking man who does not
have diabetes, is 174 c¢m tall and weighs 100 kg (i.e. has a BMI of 33 kg/mz), has a SBP of
147 mmHg, total cholesterol of 195 mg/dL. and HDL cholesterol of 36 mg/dL. This person

roughly represents the 80™ percentile of age, BMI, cholesterol levels of adult men, and 90"

percentile of blood pressure among adult men with BMI > 30 kg/m” in the US National

Health and Nutrition Examination Survey in 2007-2008. Using the Framingham Risk Score,
his predicted 10-year CHD risk is 25%.>> Assuming that the results of our observational
analysis reflect the true benefits of losing excess weight, if this patient lost 15 kg of weight
through a hypothetical intervention (i.e. 5 kg/m” lower BMI), his new estimated 10-year CHD
risk would be 19.7%, which is 5 percentage points lower [25% minus (25% divided by
1.27)], given the HR for CHD per 5kg/m> BMI is 1.27. Alternatively, if he receives
medications to lower his blood pressure and cholesterol to levels that are expected based on a
15 kg weight loss, his 10-year risk of CHD would only decline by 2 percentage points (5%
times 39%, given that the estimated PERM by blood pressure and cholesterol for CHD is
39% per 5kg/m® higher BMI), because he only receives the benefits of reductions in these

two risk factors.

Despite the larger benefits of weight loss, interventions have had limited long-term success,
especially at the population level,”® leading to a worldwide rise in overweight and obesity."*
In contrast, there are effective clinical and lifestyle interventions to control blood pressure
and serum cholesterol,***°  with evidence that these risk factors have been successfully
reduced, in individual patients and whole populations.'® ' ***! For example, blood pressure,
the most important mediator of BMI-CVD association, has declined substantially in high-

income countries, Central Europe, and parts of Latin America.'® Serum cholesterol has also
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declined in Western countries, although it has increased in East/Southeast Asia.'” In the US,
declines in blood pressure and cholesterol have been even larger in overweight and obese
individuals, possibly due to more aggressive management.42 Therefore, controlling blood
pressure and cholesterol may help dampen the cardiovascular impacts of the global obesity

epidemic.

The most important step for leveraging this potential is to continue past efforts for reducing
blood pressure, and to try to replicate these efforts in Asia where blood pressure levels remain
high,'® serum cholesterol has increased,'” and stroke is a common cause of death. Despite this
potential, and some past successes, further reducing blood pressure and cholesterol requires
major improvements in both primary care and public health programmes.* The coverage of
blood pressure and lipid lowering medication is low in most low- and middle-income
countries, even among CVD patients, and there are social inequalities in coverage.** *°
Increasing diagnosis and treatment requires well-developed national guidelines that include
these activities in the primary care system, with emphasis on improving access among
disadvantaged social and economic groups.*** Interventions related to diet that lower the
intake of salt, saturated fats, and processed carbohydrates and increase the consumption of
fruits, vegetables, unsaturated fats, and whole grains, can improve the metabolic risk profile
even when total calories remain unchanged *”*° but access to these interventions needs to be
improved worldwide.* ! Adiposity also increases the risk of diabetes, and there has been a
worldwide rise in blood glucose and diabetes prevalence.”” Clinical interventions for
glycaemic management are not currently as effective as those for blood pressure and

1‘53

cholesterol.” Therefore, reliance on controlling the metabolic mediators may be only a partial

and temporary response to the obesity epidemic. Rather, there is need for creative and bold
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strategies that can curb and reverse rising adiposity levels so that the full benefits for CVD

and diabetes reduction can be achieved.
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Norway)

Cohort study from Porto Alegre, southern Brazil: Sandra C Fuchs (Postgraduate Studies
Program in Cardiology, Universidade Federal do Rio Grande do Sul, School of
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Epidemiology and Social Medicine, Aarhus University, Denmark), Anne Tjonneland (Danish
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University Dresden, Germany), Uta Schwanebeck (Coordination Centre for Clinical Trials,

University of Technology, Germany)

Dubbo Study of the Elderly: Leon A Simons (University of NSW and St Vincents Hospital,

Sydney, Australia), Judith Simons (St Vincents Hospital, Sydney, Australia)

Duesseldorf Obesity Mortality Study (DOMS): Ralf Bender (IQWiG, Cologne, Germany),
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Gothenburg, Sweden), Annika Rosengren (Department of Medicine, Sahlgrenska Academy,
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Norwegian University of Science and Technology, Trondheim, Norway; Nordland Hospital
Bode, Bode, Norway), Lars J Vatten (Department of Community Medicine and General
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Centre for Health Sciences and Primary Care, University Medical Centre Utrecht, The
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Tehran Lipid and Glucose Study (TLGS): Fereidoun Azizi (Endocrine Research Center,
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School of Public Health, USA), David R Jacobs (University of Minnesota School of Public
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University, Austria)

Western Collaborative Group Study (WCGS): Ruth E Krasnow (SRI International, Menlo
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Health, University College London, UK)
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Nutrition, Wageningen University, The Netherlands) , Eveline Waterham (Division of

Human Nutrition, Wageningen University, The Netherlands)

40



References

1. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global and
regional mortality from 235 causes of death for 20 age groups in 1990 and 2010: a systematic
analysis for the Global Burden of Disease Study 2010. Lancet. 2013; 380(9859): 2095-128.

2. Whitlock G, Lewington S, Sherliker P, Clarke R, Emberson J, Halsey J, et al. Body-
mass index and cause-specific mortality in 900 000 adults: collaborative analyses of 57
prospective studies. Lancet. 2009; 373(9669): 1083-96.

3. Wormser D, Kaptoge S, Di Angelantonio E, Wood AM, Pennells L, Thompson A, et
al. Separate and combined associations of body-mass index and abdominal adiposity with
cardiovascular disease: collaborative analysis of 58 prospective studies. Lancet. 2011;

377(9771): 1085-95.

4. Singh GM, Danaei G, Farzadfar F, Stevens GA, Woodward M, Wormser D, et al. The
Age-Specific Quantitative Effects of Metabolic Risk Factors on Cardiovascular Diseases and
Diabetes: A Pooled Analysis. PLoS ONE. 2013; 8(7): e65174.

5. Poirier P, Giles TD, Bray GA, Hong Y, Stern JS, Pi-Sunyer FX, et al. Obesity and
cardiovascular disease: pathophysiology, evaluation, and effect of weight loss: an update of
the 1997 American Heart Association Scientific Statement on Obesity and Heart Disease
from the Obesity Committee of the Council on Nutrition, Physical Activity, and Metabolism.
Circulation. 2006; 113(6): 898-918.

6. Van Gaal LF, Mertens IL, De Block CE. Mechanisms linking obesity with
cardiovascular disease. Nature. 2006; 444(7121): 875-80.

7. Franz MJ, VanWormer JJ, Crain AL, Boucher JL, Histon T, Caplan W, et al. Weight-
loss outcomes: a systematic review and meta-analysis of weight-loss clinical trials with a
minimum I-year follow-up. J Am Diet Assoc. 2007; 107(10): 1755-67.

8. Douketis JD, Macie C, Thabane L, Williamson DF. Systematic review of long-term
weight loss studies in obese adults: clinical significance and applicability to clinical practice.
Int J Obes (Lond). 2005; 29(10): 1153-67.

9. Gray LJ, Cooper N, Dunkley A, Warren FC, Ara R, Abrams K, et al. A systematic
review and mixed treatment comparison of pharmacological interventions for the treatment of
obesity. Obes Rev. 2012; 13(6): 483-98.

10. Rucker D, Padwal R, Li SK, Curioni C, Lau DC. Long term pharmacotherapy for
obesity and overweight: updated meta-analysis. BMJ. 2007; 335(7631): 1194-9.

11. Sjostrom L, Narbro K, Sjostrom CD, Karason K, Larsson B, Wedel H, et al. Effects of
bariatric surgery on mortality in Swedish obese subjects. N Engl J Med. 2007; 357(8): 741-52.

12. Buchwald H, Avidor Y, Braunwald E, Jensen MD, Pories W, Fahrbach K, et al.
Bariatric surgery: a systematic review and meta-analysis. JAMA. 2004; 292(14): 1724-37.

13. Anand SS, Yusuf S. Stemming the global tsunami of cardiovascular disease. Lancet.
2011; 377(9765): 529-32.

14. Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK, Paciorek CJ, et al.
National, regional, and global trends in body-mass index since 1980: systematic analysis of

41



health examination surveys and epidemiological studies with 960 country-years and 9.1
million participants. Lancet. 2011; 377(9765): 557-67.

15. Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane MM, et al. National,
regional, and global trends in adult overweight and obesity prevalences. Popul Health Metr.
2012; 10(1): 22.

16. Danaei G, Finucane MM, Lin JK, Singh GM, Paciorek CJ, Cowan MJ, et al. National,
regional, and global trends in systolic blood pressure since 1980: systematic analysis of
health examination surveys and epidemiological studies with 786 country-years and 5.4
million participants. Lancet. 2011; 377(9765): 568-77.

17. Farzadfar F, Finucane MM, Danaei G, Pelizzari PM, Cowan MJ, Paciorek CJ, et al.
National, regional, and global trends in serum total cholesterol since 1980: systematic
analysis of health examination surveys and epidemiological studies with 321 country-years
and 3.0 million participants. Lancet. 2011; 377(9765): 578-86.

18.  Bogers RP, Bemelmans WJ, Hoogenveen RT, Boshuizen HC, Woodward M, Knekt P,
et al. Association of overweight with increased risk of coronary heart disease partly
independent of blood pressure and cholesterol levels: a meta-analysis of 21 cohort studies
including more than 300 000 persons. Arch Intern Med. 2007; 167(16): 1720-8.

19. Wilson PW, Bozeman SR, Burton TM, Hoaglin DC, Ben-Joseph R, Pashos CL.
Prediction of first events of coronary heart disease and stroke with consideration of adiposity.
Circulation. 2008; 118(2): 124-30.

20. Jousilahti P, Tuomilehto J, Vartiainen E, Pekkanen J, Puska P. Body weight,
cardiovascular risk factors, and coronary mortality. 15-year follow-up of middle-aged men
and women in eastern Finland. Circulation. 1996; 93(7): 1372-9.

21.  Batty GD, Shipley MJ, Jarrett RJ, Breeze E, Marmot MG, Davey Smith G. Obesity
and overweight in relation to disease-specific mortality in men with and without existing
coronary heart disease in London: the original Whitehall study. Heart. 2006; 92(7): 886-92.

22. Hu G, Tuomilehto J, Silventoinen K, Sarti C, Mannisto S, Jousilahti P. Body mass
index, waist circumference, and waist-hip ratio on the risk of total and type-specific stroke.
Arch Intern Med. 2007; 167(13): 1420-7.

23. Kurth T, Gaziano JM, Rexrode KM, Kase CS, Cook NR, Manson JE, et al.
Prospective study of body mass index and risk of stroke in apparently healthy women.
Circulation. 2005; 111(15): 1992-8.

24, Ni Mhurchu C, Rodgers A, Pan WH, Gu DF, Woodward M. Body mass index and
cardiovascular disease in the Asia-Pacific Region: an overview of 33 cohorts involving 310
000 participants. Int J Epidemiol. 2004; 33(4): 751-8.

25. Brockwell SE, Gordon IR. A comparison of statistical methods for meta-analysis. Stat
Med. 2001; 20(6): 825-40.

26. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-
analyses. BMJ. 2003; 327(7414): 557-60.

27. Lin DY, Fleming TR, De Gruttola V. Estimating the proportion of treatment effect
explained by a surrogate marker. Stat Med. 1997; 16(13): 1515-27.

42



28. Flegal KM, Graubard BI, Williamson DF, Gail MH. Cause-specific excess deaths
associated with underweight, overweight, and obesity. JAMA. 2007; 298(17): 2028-37.

29.  Flegal KM, Kit BK, Orpana H, Graubard BI. Association of all-cause mortality with
overweight and obesity using standard body mass index categories: a systematic review and
meta-analysis. JAMA. 2013; 309(1): 71-82.

30. Willett WC, Hu FB, Colditz GA, Manson JE. Underweight, overweight, obesity, and
excess deaths. JAMA. 2005; 294(5): 551; author reply 2-3.

31. Willett WC, Hu FB, Thun M. Overweight, obesity, and all-cause mortality. JAMA.
2013;309(16): 1681.

32. Corden B, Keenan NG, de Marvao AS, Dawes TJ, Decesare A, Diamond T, et al.
Body fat is associated with reduced aortic stiffness until middle age. Hypertension. 2013;
61(6): 1322-7.

33. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A
comparative risk assessment of burden of disease and injury attributable to 67 risk factors and
risk factor clusters in 21 regions, 1990-2010: a systematic analysis for the Global Burden of
Disease Study 2010. Lancet. 2012; 380(9859): 2224-60.

34, Mora S, Yanek LR, Moy TF, Fallin MD, Becker LC, Becker DM. Interaction of body
mass index and framingham risk score in predicting incident coronary disease in families.
Circulation. 2005; 111(15): 1871-6.

35. Wilson PW, D'Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel WB.
Prediction of coronary heart disease using risk factor categories. Circulation. 1998; 97(18):
1837-47.

36. Law MR, Morris JK, Wald NJ. Use of blood pressure lowering drugs in the
prevention of cardiovascular disease: meta-analysis of 147 randomised trials in the context of
expectations from prospective epidemiological studies. BMJ. 2009; 338: b1665.

37. Baigent C, Blackwell L, Emberson J, Holland LE, Reith C, Bhala N, et al. Efficacy
and safety of more intensive lowering of LDL cholesterol: a meta-analysis of data from
170,000 participants in 26 randomised trials. Lancet. 2010; 376(9753): 1670-81.

38. Sacks FM, Campos H. Dietary therapy in hypertension. N Engl ] Med. 2010; 362(22):
2102-12.

39. Sacks FM, Svetkey LP, Vollmer WM, Appel L], Bray GA, Harsha D, et al. Effects on
blood pressure of reduced dietary sodium and the Dietary Approaches to Stop Hypertension
(DASH) diet. DASH-Sodium Collaborative Research Group. N Engl J Med. 2001; 344(1): 3-
10.

40. Carroll K, Majeed A, Firth C, Gray J. Prevalence and management of coronary heart
disease in primary care: population-based cross-sectional study using a disease register. J
Public Health Med. 2003; 25(1): 29-35.

41. Laverty AA, Bottle A, Majeed A, Millett C. Blood pressure monitoring and control by

cardiovascular disease status in UK primary care: 10 year retrospective cohort study 1998-
2007. J Public Health (Oxf). 2011; 33(2): 302-9.

43



42. Gregg EW, Cheng YJ, Cadwell BL, Imperatore G, Williams DE, Flegal KM, et al.
Secular trends in cardiovascular disease risk factors according to body mass index in US
adults. JAMA. 2005; 293(15): 1868-74.

43, Ezzati M, Riboli E. Can noncommunicable diseases be prevented? Lessons from
studies of populations and individuals. Science. 2012; 337(6101): 1482-7.

44, Di Cesare M, Khang YH, Asaria P, Blakely T, Cowan MJ, Farzadfar F, et al.
Inequalities in non-communicable diseases and effective responses. Lancet. 2013; 381(9866):
585-97.

45, Yusuf S, Islam S, Chow CK, Rangarajan S, Dagenais G, Diaz R, et al. Use of
secondary prevention drugs for cardiovascular disease in the community in high-income,
middle-income, and low-income countries (the PURE Study): a prospective epidemiological
survey. Lancet. 2011; 378(9798): 1231-43.

46. Farzadfar F, Murray CJ, Gakidou E, Bossert T, Namdaritabar H, Alikhani S, et al.
Effectiveness of diabetes and hypertension management by rural primary health-care workers

(Behvarz workers) in Iran: a nationally representative observational study. Lancet. 2012;
379(9810): 47-54.

47. Pietinen P, Vartiainen E, Seppanen R, Aro A, Puska P. Changes in diet in Finland
from 1972 to 1992: impact on coronary heart disease risk. Preventive medicine. 1996; 25(3):
243-50.

48. Jackson R, Beaglehole R. Trends in dietary fat and cigarette smoking and the decline
in coronary heart disease in New Zealand. Int J Epidemiol. 1987; 16(3): 377-82.

49. He FJ, MacGregor GA. A comprehensive review on salt and health and current
experience of worldwide salt reduction programmes. Journal of human hypertension. 2009;
23(6): 363-84.

50. Ikeda N, Gakidou E, Hasegawa T, Murray CJ. Understanding the decline of mean
systolic blood pressure in Japan: an analysis of pooled data from the National Nutrition
Survey, 1986-2002. Bulletin of the World Health Organization. 2008; 86(12): 978-88.

51. Mozaffarian D, Afshin A, Benowitz NL, Bittner V, Daniels SR, Franch HA, et al.
Population approaches to improve diet, physical activity, and smoking habits: a scientific
statement from the American Heart Association. Circulation. 2012; 126(12): 1514-63.

52. Danaei G, Finucane MM, Lu Y, Singh GM, Cowan MJ, Paciorek CJ, et al. National,
regional, and global trends in fasting plasma glucose and diabetes prevalence since 1980:
systematic analysis of health examination surveys and epidemiological studies with 370
country-years and 2.7 million participants. Lancet. 2011; 378(9785): 31-40.

53. Boussageon R, Bejan-Angoulvant T, Saadatian-Elahi M, Lafont S, Bergeonneau C,
Kassai B, et al. Effect of intensive glucose lowering treatment on all cause mortality,
cardiovascular death, and microvascular events in type 2 diabetes: meta-analysis of
randomised controlled trials. BMJ. 2011; 343: d4169.

44



Appendix 1.1: Cohort identification and selection

We identified cohorts through a systematic literature search of the Medline (PubMed) and
Embase databases, through the National Heart, Lung, and Blood Institute (NHLBI) in the

United States; and through personal communication with researchers.

Medline search

We searched Medline (via PubMed) for articles published up to 23 March 2010, with no
restrictions on publication language. PubMed was searched based on a combination of three
themes, using both exploded version of Medical Subject Heading (MeSH) terms and text
word. The first theme included various measures of adiposity, such as body mass index, waist
circumference, waist-to-hip ratio, overweight and obesity. The second theme consisted of
different cardiovascular outcomes of interest, in particular CHD and stroke. And the third

theme was used to restrict articles to prospective studies.

The query appeared as ("overweight "[Mesh] OR "obesity"[tiab] OR "obese"[tiab] OR
"overweight"[tiab] OR "Body Mass Index"[Mesh] OR "body mass index"[tiab] OR
"BMI"[tiab] OR "Waist-Hip Ratio"[Mesh] OR "Waist-Hip Ratio"[tiab] OR "Waist-to-hip
ratio"[tiab] OR "Waist Circumference"[Mesh] OR "Waist Circumference"[tiab] OR
"adiposity"[Mesh] OR "adiposity"[tiab]) AND ( ("Coronary Disease"[Mesh] OR "Coronary
Heart Disease"[tiab] OR "Coronary Disease"[tiab] OR "Coronary Aneurysm'[tiab] OR
"Coronary Artery Disease"[tiab] OR "Arteriosclerosis"[tiab] OR "atherosclerotic"[tiab] OR
"Coronary Occlusions"[tiab] OR "Coronary Occlusion"[tiab] OR '"stenosis"[tiab] OR

"

"coronary thrombosis"[tiab] OR "coronary Thromboses"[tiab] OR "Coronary Artery
Vasospasm"[tiab] OR "Coronary Artery Vasospasms"[tiab] OR "Coronary Vasospasm"[tiab]

OR "Coronary Vasospasms'"[tiab] OR "atherosclerotic"[tiab] ) OR ("Stroke"[Mesh] OR
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("Cerebrovascular  Disorders"[Mesh] AND  1964:1999[pdat]) OR  ("Intracranial
Arteriosclerosis"[Mesh] AND  1965:1999[pdat]) OR ("Intracranial Embolism and
Thrombosis"[Mesh] AND 1965:1999[pdat]) OR "stroke"[tiab] OR "strokes"[tiab] OR
"Cerebrovascular Accident"[tiab] OR "Cerebrovascular Accidents"[tiab] OR "vascular
accident"[tiab] OR "vascular accidents"[tiab] OR "Apoplexy"[tiab]) OR ("Death, Sudden,
Cardiac"[Mesh] OR "Cardiac Sudden Death"[tiab] OR "Sudden Cardiac Death"[tiab] OR
"Sudden Cardiac Arrest"[tiab] ) OR ("Congestive Heart Failure"[All Fields] )) AND ("Cohort
Studies"[Mesh] OR "cohort"[tiab] OR "longitudinal study"[tiab] OR "longitudinal
studies"[tiab] OR "prospective study"[tiab] OR "prospective studies"[tiab] OR "Nested Case-
Control Studies"[tiab] OR "Nested Case-Control Study"[tiab] OR "Incidence Studies"[tiab]
OR "Incidence Study"[tiab] OR "Concurrent Studies"[tiab] OR "Concurrent Study"[tiab] OR

"Follow Up"[tiab] OR random*)

Embase search
Embase was searched based on a similar strategy using Embase TREE tool (EMTREE) and

text word.

The query was (‘obesity'/exp OR 'body mass'/exp OR 'waist hip ratio'/exp OR 'waist
circumference'/exp OR 'obesity':ab,ti OR 'obese":ab,ti OR 'overweight':ab,ti OR 'body mass
index":ab,ti OR 'bmi":ab,ti OR 'waist-hip ratio":ab,ti OR 'waist-to-hip ratio":ab,ti OR 'waist
circumference':ab,ti OR 'adiposity":ab,ti) AND ((‘coronary artery disease'/exp OR 'ischemic
heart disease'/exp OR 'coronary disease":ab,ti OR 'coronary artery disease":ab,ti OR
'ischaemic heart disease":ab,ti OR 'ischemia heart disease:ab,ti OR 'ischemic cardiac
disease':ab,ti OR 'ischemic cardial disease':ab,ti OR 'coronary artery occlusive disease':ab,ti

OR 'coronary heart disease':ab,ti OR 'coronary occlusive disease':ab,ti ) OR ('stroke'/exp OR
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'brain hemorrhage'/exp OR 'brain ischemia'/exp OR 'cerebrovascular accident'/exp OR
"stroke":ab,ti OR 'strokes':ab,ti OR 'ischaemic stroke":ab,ti OR 'ischemic stroke':ab,ti OR
'haemorrhagic stroke':ab,ti OR 'hemorrhagic stroke'":ab,ti OR 'Cerebrovascular Accident':ab,ti
OR 'Cerebrovascular Accidents":ab,ti OR 'vascular accident':ab,ti OR 'vascular accidents":ab,ti
OR 'Apoplexy"ab,ti) OR (‘'sudden death'/exp OR 'Cardiac Sudden Death':ab,ti OR 'Sudden
Cardiac Death'":ab,ti OR 'Sudden Cardiac Arrest":ab,ti) OR (‘congestive heart failure'/exp OR
'cardiac congestive failure':ab,ti OR 'congestive cardiac failure':ab,ti OR 'heart failure':ab,ti) )
AND ('cohort analysis'/exp OR 'follow up'/exp OR 'intervention study'/exp OR 'longitudinal
study'/exp OR 'prospective study'/exp OR 'cohort:ab,ti OR 'longitudinal study':ab,ti OR
'longitudinal studies':ab,ti OR 'prospective study':ab,ti OR 'prospective studiesab,ti OR
'Nested Case-Control Studies':ab,ti OR 'Nested Case-Control Study':ab,ti OR 'Incidence
Studies":ab,ti OR 'Incidence Study':ab,ti OR 'Concurrent Studies':ab,ti OR 'Concurrent

Study':ab,ti OR '"Follow Up':ab,ti OR random*)

Published articles were evaluated by two reviewers (YL, KH) first at the title and abstract
stage, followed by a full text screening. The number of articles identified and retained is
summarized in Figure S1. Cohort studies were considered eligible if they met the following
criteria: (1) prospective design with at least 1 year of follow-up; (2) participants were not
selected based on prior history of CHD or stroke; (3) height and weight were measured (not
self-reported) at baseline; (4) at least one of the mediators (blood pressure, serum cholesterol,
and blood glucose or diabetes) was also measured at baseline; (5) fatal and/or non-fatal CHD

or stroke were ascertained during follow-up.
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Appendix 1.2: Estimating the uncertainty of percentage excess risk mediated (PERM)

As described in the Methods, we estimated the uncertainty of PERM by randomly drawing
5000 pairs of HR(confounder adjusted)y and HR(confounder and mediator adjustedy from their corresponding
uncertainty distributions while accounting for their correlations. To estimate the correlations
between HR (confounder adjusted) @d HR (confounder and mediator adjusted), W€ applied the bootstrap method.
We first randomly drew a bootstrap sample of size N with replacement from a selected cohort
of the size N, and then fitted Cox proportional hazard models to obtain bootstrap estimate of
HR (confounder adjusted) @0d HR (confounder and mediator adjusted) ON l0og scale. The process was repeated

5000 times. The correlations were calculated using the 5000 bootstrap estimates of

HR(confounder adjusted) and HR(confounder and mediator adjusted)-

The estimated correlations HR(confounder adjusted) and HR(confounder and mediator adjusted) OI1 10g scale
from 7 selected cohorts are summarized in Table S1. We used 0.95 as the conservative
estimate of this correlation and incorporate it in estimating the uncertainty of percentage

excess risks.
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Table 1.S2: Characteristics of cohorts included in the pooled analysis
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Table 1.S2 (Continued)

1. SES may be measured by various indicators such as income, education, etc.

2. Abbreviations: ACS, acute coronary syndrome; CHD, coronary heart disease; IHD, ischaemic
heart disease; M1, myocardial infarction.

3. Abbreviations: SBP, systolic blood pressure; TC, total cholesterol; HDL, HDL cholesterol; FPG,
fasting plasma glucose; PPG, post-prandial plasma glucose; CBG, capillary blood glucose; HbAlc,
Hemoglobin Alc .

4. Medical records included hospital records, physical examinations, cardiac enzymes or
electrocardiography (ECG).

5. Woodward M, Barzi F, Martiniuk A, Fang X, Gu DF, Imai Y, et al. Cohort profile: the Asia
Pacific Cohort Studies Collaboration. Int J Epidemiol. 2006; 35(6): 1412-6.

6. In categorical BMI analysis, age, sex, smoking status, race, alcohol intake, physical activity and
income were adjusted as confounders in the ARIC Study.
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Table 1.S3: Stratified analyses of hazard ratios (HRs) for overweight and obesity vs. normal
weight. All HRs were also adjusted for confounders as described in Methods and Table 1.S2.

Category

Overweight

Obesity

CHD

Stroke

CHD

Stroke

Cohort location

North America, Western
Europe, Australia and
New Zealand

1.25(1.21-1.29)

1.09 (1.04-1.14)

1.63 (1.52-1.75)

1.36 (1.25-1.47)

East and Southeast Asia

1.38 (1.26-1.52)

1.27 (1.19-1.36)

2.26 (1.69-3.02)

2.02 (1.68-2.44)

Baseline year

<1990

1.23 (1.18-1.28)

1.14 (1.08-1.20)

1.69 (1.55-1.84)

1.61 (1.45-1.79)

>1990

1.29 (1.23-1.36)

1.11 (1.03-1.19)

1.69 (1.52-1.88)

1.35(1.20-1.52)
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12,857 Articles identified in search
5,710 From MEDLINE

18 Articles from reference list

7,147 From EMBASE

l

F

12875 Arficles identified

8.125 Articles excluded based on title and
abstract review, 3656 articles excluded

because of duplicates

1,094 Articles remaining after exclusion
based on tifle and abstract review

414 Articles excluded based on full text

*| review, and 148 articles excluded because
we could not retrieve the full-text. and 18
because we could not translate the arficle

514 Articles remaining after

exclhision based on full text review

Figure 1.S1: Flow diagram for articles identified and retained in Medline and Embase
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Figure 1.S2: Cohort-specific hazard ratios (HRs) of CHD per 5 kg/m” higher BMI
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A. Adjusted for confounders

Cohort Name

Weight (%) HR [95% CI]

Dubbo Study of the Elderly | | 2.14% 1.05[1.03,1.06
Women's Health Initiative Study (WHI-OS) | 210% 1.22[1.19,1.26
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) o 2.09% 1.26[1.22,1.31
Norwegian Counties Study (NCS) : sl 2.05% 1.48[1.42,1.55
Finnish Mobile Clinic Health Examination Survey (FMC) . 2.04% 1.28[1.22,1.34
The Nord—Trondelag Health Study 1 (HUNT 1) Do 2.03% 1.22[1.16,1.28
NHANES | Epidemiologic Follow-up Study (NHEFS) ] o 2.01% 1.26[1.20,1.33
The age 40-programme linked with the National Cause of Death Register : m] 2.00% 1.64[1.55,1.73
The Troms? Study (4th cohort) Sl 1.99% 1.31[1.24,1.39
Atherosclerosis Risk in Communities Study (ARIC) e 1.96% 1.18[1.11,1.26
Multiple Risk Factor Intervention Trial (MRFIT) fa 1.962& 1.10[1.03,1.17
Whitehall | Study A 1.940/0 1.39[1.30, 1.48
Cardiovascular Health Study (CHS) : 1.94% 1.17[1.09,1.25
Danish Diet, Cancer and Health study : 1.91% 1.33[1.24,1.43
The Nord-Trondelag Health Study 2 (HUNT 2) : 1.90% 1.16[1.08,1.25
Honolulu Heart Program (HHP) b 1.89% 1.28[1.19,1.38
Canada Nutrition Database feq 1.89% 1.05[0.98,1.13
Framingham Heart Study—-Cohort e 1.88% 1.27[1.18,1.37
Study of Multifactorial Prevention of Ischemic Heart Disease b 1.87% 1.37[1.27,1.48
Rotterdam Study (RS) ! 1.832& 1.13[1.04,1.23
Turkish Adult Risk Factor Study (TARF) : 1.79% 1.52[1.39,1.66
Cohort of Norway (CONOR) (except Troms? and HUNT studies) : 1.79% 1.29[1.18,1.41
Framingham Heart Study-Offspring I 1.78% 1.32[1.21,1.45
Kaunas Rotterdam Intervention Study (KRIS) L 1.78% 1.25[1.14,1.36
Busselton Health Study e 1.77% 1.19[1.08,1.30
Multifactor Primary Prevention Study = 1.76% 1.34[1.22,1.47
Busseslton Health Study (BHS) 12?2? (1)5; agg , 188
LIFE Study .61% O. .86, 1.
Western Collaborative Group Study (WCGS) fa] 1.59% 1.32[1.17,1.48
China Prospective Study T 157% 1.21[1.07,1.36
Prospective Cardiovascular Munster Study (PROCAM) S 1.54% 1.34[1.19,1.52
Multi-Ethnic Study of Atherosclerosis (MESA) e 1.53% 1.21[1.07,1.37
Melbourne Collaborative Study (MCCS) : 1.53% 1.37[1.21,1.56
Tehran Lipid and Glucose Study (TLGS) : 1.50% 1.38[1.21,1.57
The Northern Manhattan Study (NOMAS) : 149% 1.06[0.93,1.21
Fletcher Challenge Heart and Health Study N 1.45% 1.37[1.19,1.57
Puerto l_T_ico Heart Health Program (PRHHP) : |—-—||_._| 121%2? 1%% 1(1)613 , 121;
DETEC : 42% 1. A1, 1.
Women's Health Initiative study, Clinical Trial (WHI-CT) fa] 1.40% 1.07[0.92,1.24
Abdominal Aortic Aneurysm Screening Program = 1.38% 1.14[0.98, 1.32
US Railroad Cohort, Seven Countries Study |—-—| 1.35% 1.23[1.06, 1.43
Prospective Study of Women in Gothenburg = 1.26% 1.28[1.08, 1.51
Risk of ischaemic heart disease in Zaragoza (ZACARIS) |—-—||_._| 1%;2? 1421113 1(1)\’83 , 128
CVDFACTS : 18% 1. 18, 1.
East and West Finland Cohort, Seven Countries Study, Phase | fa] 1.17% 1.12[0.93,1.34
National Heart foundation Risk Factor Prevalence Study L 1.16% 1.32[1.10,1.59
Chinese Multi-Provincial Cohort Study (CMCS) R 1.16% 1.54[1.28,1.85
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study : 1.14% 1.27[1.05,1.53
Uppsala Longitudinal Study of Adult Men (ULSAM) : 1.04% 1.26[1.03,1.55
General Post Office Study (GPO) | 1.04% 1.21[0.99,1.49
Perth Risk Factors Survey (Perth MONICA) = 1.01% 1.35[1.09,1.67
Singapore Cardiovascular Cohort Study b 0.96% 1.61[1.29,2.01
Korean Medical Insurance Corporation Study (KMIC) : 0.85% 1.70[1.33,2.18
Diabetes Intervention Study - 0.842/0 1.05[0.82,1.35
The Hisayama Study : ‘::\ 0.73°A) 1.44[1.09,1.90
MEGA Study g 0.73% 104|079 138
uay - . (J R . s 1.
EURODIAB Prospective Complications Study e 0.71% 1.15[0.87, 1.53
Zutphec? cohort, Seven Countries Study, Phase | e 82?2? (1)8411 (1);8 , %(2)23
SENECA - .67% O. .70, 1.
Whitehall Il Study |—_,—| 067% 169]1.26,2.27
Tianjin Study ) ) P O.GGOA) 1.27[0.94 ,1.71
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study D] 0.65% 1.69[1.25,2.29
Dalmatia and Slavonia Cohort, Seven Countries Study |:, gggzﬁ) 1%2 ggg , 1;2
NIPPON DATA80 - 58% 1. .90, 1.
Health Risks and Quality of Life in the Hong Kong Elderly e 0.58% 0.95[0.69, 1.32
Beijing Iron and Steel Worker Cohort Study : —— 0.50% 2.40[1.67,3.44
Ventimiglia di Sicilia Heart Study - 0.47% 1.03[0.71,1.49
East and West Finland Cohort, Seven Countries Study, Phase I : 0.47% 1.01[0.69,1.47
Shibata Cohort Study : b 0.38% 2.14[1.39,3.29
Corfu and Crete Cohort, Seven Countries Study I — 0.34% 1.49[0.94,2.36
Cohort study from Porto Alegre, southern Brazil e 0.3226 1.13[0.70, 1.81
Hisayama Study : b 0.310A> 2.64[1.63,4.26
Beijing Anzhen Cohort Study —— O.SOOAJ 1.25[0.76,2.04
e el . i
- . (] . . , b
Zutphen cohort, Seven Countries Study, Phase Il b 0.27% 0.98[0.58 , 1.66
Australia Iéongitudinal Study of Ageing (ALSA) I — 8%22? 188 ggg , %;1&13
Akabane Stud e 26% 1. .58, 1.
Electrical Gengrating Authority of Thailand Study (EGAT) e 0.21% 1.87[1.02,3.43
Seven Cities Cohort Study f : | 0.18% 1.07[0.55,2.09
Capital Iron and Steel Company Hospital Cohort (CISCH) O | 0.17% 2.17[1.11,4.26
Tanushimaru and Ushibuka Cohort, Seven Countries Study | : | 0.12% 0.84[0.37,1.90
Tanno - Soubetsu Study } | 0.12% 1.32[0.58,3.04
Six Chinese Cohorts Study f | 0.09% 1.38[0.55, 3.48
The Kinmen Neurological Disorders Survey (KINDS) f | 0.06% 1.11[0.34,3.66
Saitama Cohort Study f | 0.05% 0.70[0.18,2.65
Aito Town Study < | 0.02% 0.47[0.07, 3.08
RE Model ‘ 100.00% 1.27[1.23,1.31]

12 for heterogeneity : 83%

I
0.10 0.50

i |
100 200 = 4.00

Hazard ratio
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B. Adjusted for confounders and blood pressure

Cohort Name

Weight (%) HR [95% CI]

Dubbo Study of the Elderly [ ] 2.46% 1.03[1.01,1.06
The Nord-Trondelag Health Study 1 (HUNT 1) : 245% 1.16[1.13,1.19
Women's Health Initiative Study (WHI-OS) : 240% 1.18[1.15,1.22
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) : 237% 1.18[1.14,1.23
Norwegian Counties Study (NCS) S 2.32% 1.34[1.28,1.40
Finnish Mobile Clinic Health Examination Survey (FMC) : 231% 1.19[1.13,1.24
NHANES | Epidemiologic Follow-up Study (NHEFS) ) : 224% 117[1.11,1.24
The age 40—programme linked with the National Cause of Death Register : = 221% 1.44[1.36,1.53
The Troms? Study (4th cohort) : 219% 1.23[1.16,1.31
Multiple Risk Factor Intervention Trial (MRFIT) : 217% 1.10[1.03, 1.17
Atherosclerosis Risk in Communities Study (ARIC) e 2.162& 1.12[1.05,1.19
Whitehall | Study C e 2.140A> 1.36[1.27,1.45
Cardiovascular Health Study (CHS) ey 213% 1.14[1.07,1.22
Multifactor Primary Prevention Study S 2.08% 1.24[1.15,1.33
The Nord-Trondelag Health Study 2 (HUNT 2) S 2.07% 1.16[1.08,1.25
Danish Diet, Cancer and Health study : 2.06% 1.21[1.12,1.30
Honolulu Heart Program (HHP) : 2.03% 1.19[1.10,1.29
Framingham Heart Study—-Cohort ) e 2.02% 1.12[1.04,1.22
Study of Multifactorial Prevention of Ischemic Heart Disease e 1.98% 1.20[1.10,1.30
Rotterdam Study (RS) ) Ja 1.972& 1.10[1.02,1.20
Cohort of Norway (CONOR) (except Troms? and HUNT studies) Db 1.89% 1.26[1.15,1.38
Turkish Adult Risk Factor Study (TARF) : I—-,_-l 1.89% 1.48[1.35,1.62
Framingham Heart Study-Offspring : 1.86% 1.23[1.12,1.35
Busselton Health Study = 1.86% 1.12[1.02,1.23
Canada Nutrition Database j-a- 179% 0.95[0.86, 1.05
Kaunas Rotterdam Intervention Study (KRIS) : 1.78% 1.18[1.07,1.31
BusEseSItorg| Health Study (BHS) : Jgizﬁ; a;g agg , 18471
LIFE Study : .64% 0. .85, 1.
Western Collaborative Group Study (WCGS) fa] 1.61% 1.09[0.97,1.23
China Prospective Study F=— 1.58% 1.11[0.99, 1.26
Multi-Ethnic Study of Atherosclerosis (MESA) = 1.52% 1.18[1.04,1.34
Prospective Cardiovascular Munster Study (PROCAM) S 1.50% 1.23[1.08,1.40
The Northern Manhattan Study (NOMAS) - 1.50% 1.04[0.91,1.18
Melbourne Collaborative Study (MCCS) : 1.47% 1.35[1.18,1.54
Zutphen cohort, Seven Countries Study, Phase | ] 1.44% 1.20[1.05,1.38
Tehran Lipid and Glucose Study (TLGS) N 141% 1.25[1.09,1.44
Fletcher Challenge Heart and Health Study N 1.40% 1.30[1.13,1.50
Puerto Rico Heart Health Program (PRHHP) - 1.36% 1.06[0.91,1.22
Women's Health Initiative study, Clinical Trial (WHI-CT) : 1.35% 1.04[0.90, 1.21
Abdominal Aortic Aneurysm Screening Program " 1.33% 1.11[0.96, 1.29
US Railroad Cohort, Seven Countries Study fra] 1.27% 1.07[0.91,1.25
Prospective Study of Women in Gothenburg f—=—r 1.12% 1.18[0.99, 1.41
Risk of ischaemic heart disease in Zaragoza (ZACARIS) ] 1.12% 1.27[1.06, 1.52
East and West Finland Cohort, Seven Countries Study, Phase | |—j-—| ] ggz;o 1821 ??z , 1%?
CVDFACTS N o 1. A1, 1.
National Heart foundation Risk Factor Prevalence Study ] 1.03% 1.26[1.05,1.53
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study |—-—-—| 1.02% 1.11[0.92,1.34
General Post Office Study (GPO) : 0.93% 1.19[0.97,1.46
Uppsala Longitudinal Study of Adult Men (ULSAM) : 0.90% 1.20[0.97, 1.48
Chinese Multi-Provincial Cohort Study (CMCS) e 829(‘? 14118 agg , Lﬁ
DETECT ‘:_—|j o 1. 93, 1.
Perth Risk (I;actors Survey ((:Perthtl\éOIallCA) : L 8 34112? 118 (1)?421 , 14712
Singapore Cardiovascular Cohort Study : o 1. A2, 1.
Diabetes Intervention Study e 0.72% 1.00[0.78,1.28
Korean Medical Insurance Corporation Study (KMIC) ] 0.70% 1.40[1.09, 1.81
The Hisayama Study Iﬁ 0.610/0 1.30[0.98,1.72
MEGA Sty o ] 089% 100078 153
u . ( . . , .
EURODIAByProspective Complications Study e 8 ggzﬁ; agg 8% , 1421;
SENECA e o 0. .70, 1.
Whitehzéll Il Study |_._||—-—| ggg‘;ﬁ) 128 8§g , %gg
Tianjin Study o .53% . .88, 1.
Zrenjjaonln Belgrade and Velika Krsna Cohort, Seven Countries Study S 82%2;0 1% (1){132 , %ég
NIPPON DATA80 " A7% 1. .85, 1.
Dalmatia and Slavonia Cohort, Seven Countries Study ——q 0.45% 1.10[0.78,1.55
Health Risks and Quality of Life in the Hong Kong Elderly - 0.42% 0.95[0.67, 1.36
Beijing Iron and Steel Worker Cohort Study : 0.40% 1.93[1.34,2.78
East and West Finland Cohort, Seven Countries Study, Phase I |—-—| 0.39% 1.01[0.70, 1.46
Ventimiglia di Sicilia Heart Study —— 0.34% 1.01[0.67,1.50
Shibata Cohort Study e | 0.28% 1.82[1.17,2.84
Cohort study from Porto Alegre, southern Brazil . 0.28% 1.05[0.67,1.64
Hisayama Study ] § b 0.25% 2.46[1.52,3.97
Corfu and Crete Cohort, Seven Countries Study ‘——|—| 0.24% 1.34[0.82,2.19
Newcastle Study - 0. 222& 1.37[0.82,2.29
BeljlngAnzhen Cohort Study |—-—|: 8§§$ (1”138 8;\1) , 128
Dutghen conort i : 0.21% 0.97 057 .1.65
phen cohort, Seven Countries Study, Phase Il e 21% 0. 57, 1.
Australia I_Songitudinal Study of Ageing (ALSA) I — 8%;3 (1)481; 84% , %g(z)
Akabane Stu ] b 0. 49,1,
Electrical Gengrating Authority of Thailand Study (EGAT) e 0.15% 1.68[0.90, 3.14
Tanushimaru and Ushibuka Cohort, Seven Countries Study } —] 0.14% 0.69[0.36,1.33
Capital Iron and Steel Company Hospital Cohort (CISCH) Co 0.13% 2.46[1.24,4.85
Seven Cities Cohort Study f | 0.13% 0.87[0.43,1.73
Tanno - Soubetsu Study 0.09% 1.24[0.54,2.88
Six Chinese Cohorts Study | 0.07% 1.12[0.44,2.87
The Kinmen Neurological Dlsorders Survey (KINDS) f 0.04% 1.05[0.31,3.60
Saitama Cohort Study , 0.03% 0.62[0.16,2.40
Aito Town Study < 0.02% 0.40[0.05,2.94
RE Model ’ 100.00% 1.19[1.16,1.22]

12 for heterogeneity : 75%

I
0.10 0.50

1.00 2.00

Hazard ratio
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C. Adjusted for confounders and cholesterol

Cohort Name

Weight (%) HR [95% CI]

Dubbo Study of the Elderly [ ] 2.42% 1.03[1.02,1.05]
Zutphen cohort, Seven Countries Study, Phase | : H 2.37% 1.45[1.40,1.50]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) | 237% 1.25[1.21,1.29]
Women's Health Initiative Study (WHI-OS) | 2.36% 1.22[1.18,1.26]
Norwegian Counties Study (NCS) : 231% 1.41[1.35,1.47]
Finnish Mobile Clinic Health Examination Survey (FMC) : )-h 2.29% 1.28[1.22,1.34]
NHANES | Epidemiologic Follow—up Study (NHEFS) Sl 2.24% 1.25[1.18,1.32]
The age 40—programme linked with the National Cause of Death Register : 221% 1.46[1.38,1.55]
The Troms? Study (4th cohort) : 221% 1.28[1.21,1.36]
Multiple Risk Factor Intervention Trial (MRFIT) =] 2.18% 1.10[1.03, 1.17]
Whitehall | Study e 2.16% 1.38[1.29,1.47]
Cardiovascular Health Study (CHS) e 2.15% 1.16[1.09, 1.24]
Atherosclerosis Risk in Communities Study (ARIC) = 2.15% 1.09[1.02,1.16]
Danish Diet, Cancer and Health study Sl 213% 1.31[1.22,1.40]
The Nord-Trondelag Health Study 2 (HUNT 2) s 211% 1.16[1.08,1.25]
Honolulu Heart Program (HHP) : 2.08% 1.26[1.17,1.36]
Framingham Heart Study-Cohort : 2.07% 1.25[1.16,1.35]
Study of Multifactorial Prevention of Ischemic Heart Disease )—-ﬁ 2.04% 1.33[1.23,1.44]
Rotterdam Study (RS) : 2.02% 1.11[1.03,1.21]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) : 1.97% 1.29[1.18,1.41]
Framingham Heart Study-Offspring : 1.94% 1.30[1.18,1.42]
Turkish Adult Risk Factor Study (TARF) : fu 1.94% 1.46[1.33,1.60]
Busselton Health Study s 1.93% 1.15[1.05,1.27]
Multifactor Primary Prevention Study S 1.92% 1.27[1.15,1.40]
Kaunas Rotterdam Intervention Study (KRIS) N 191% 1.23[1.12,1.36]
Canada Nutrition Database . 1.87% 1.00[0.90,1.11]
Busselton Health Study (BHS) }_—’—{ 1.76% 1.22[1.09,1.37]
Western Collaborative Group Study (WCGS) N 1.73% 1.28[1.14,1.44]
LIFE Study : 1.70% 0.98[0.87,1.11]
Prospective Cardiovascular Munster Study (PROCAM) : 1.65% 1.28[1.13,1.45]
Multi-Ethnic Study of Atherosclerosis (MESA) e 1.64% 1.22[1.08,1.39]
Melbourne Collaborative Study (MCCS) N 1.61% 1.37[1.20,1.56]
Tehran Lipid and Glucose Study (TLGS) N 1.57% 1.32[1.15,1.51]
The Northern Manhattan Study (NOMAS) fer] 1.56% 1.05[0.92,1.20]
Fletcher Challenge Heart and Health Study N 1.53% 1.34[1.17,1.54]
Puerto Rico Heart Health Program (PRHHP) |—-—| 149% 1.16[1.01,1.34]
Women's Health Initiative study, Clinical Trial (WHI-CT) i 1.48% 1.08[0.93,1.25]
US Railroad Cohort, Seven Countries Study —— 1.40% 1.17[1.00, 1.37]
Prospective Study of Women in Gothenburg S 1.32% 1.28[1.08,1.51]
East and West Finland Cohort, Seven Countries Study, Phase | fa] 1.23% 1.07[0.89,1.28]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) e 1.22% 1.22[1.02,1.46]
CVDFACTS = 1.18% 1.38[1.14,1.66]
National Heart foundation Risk Factor Prevalence Study N | 117% 1.34[1.10,1.61]
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study e 1.11% 1.17[0.96, 1.43]
General Post Office Study (GPO) fa] 1.07% 1.20[0.98, 1.47]
Chinese Multi-Provincial Cohort Study (CMCS) N 1.06% 1.54[1.25,1.89]
Uppsala Longitudinal Study of Adult Men (ULSAM) — 1.06% 1.24[1.01,1.53]
DETECT e 1.01% 1.16[0.93, 1.44]
Perth Risk Factors Survey (Perth MONICA) ] 0.99% 1.35[1.08,1.68]
Diabetes Intervention Study e 0.98% 1.05[0.84,1.31]
Singapore Cardiovascular Cohort Study : 091% 1.53[1.21,1.94]
Korean Medical Insurance Corporation Study (KMIC) : E{ 0.84% 1.53[1.19,1.97]
Goteborg BEDA study ] 0.73% 1.46[1.11,1.93]
The Hisayama Study S 0.73% 1.40[1.06,1.85]
MEGA Study f——q 0.73% 1.04[0.79,1.38]
EURODIAB Prospective Complications Study e 0.69% 1.12[0.84,1.50]
SENECA —] 0.67% 0.94[0.70,1.26]
Whitehall I Study : 0.65% 1.58[1.17,2.14]
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study : 'j{ 0.61% 1.60[1.17,2.19]
Dalmatia and Slavonia Cohort, Seven Countries Study e 0.57% 1.18[0.85, 1.64]
NIPPON DATA80 e 0.56% 1.15[0.82,1.61]
Beijing Iron and Steel Worker Cohort Study : 0.48% 2.20[1.52,3.18]
Ventimiglia di Sicilia Heart Study 0.47% 1.04[0.72,1.51]
East and West Finland Cohort, Seven Countries Study, Phase I 0.47% 1.00[0.69,1.45]
Shibata Cohort Study 0.37% 2.13[1.38,3.28]
Corfu and Crete Cohort, Seven Countries Study 0.30% 1.23[0.76,2.00]
Hisayama Study 0.28% 2.33[1.41,3.85]
Newcastle Study 0.28% 1.36[0.82,2.27]
NIPPON DATA90 0.28% 0.90[0.54,1.50]
Zutphen cohort, Seven Countries Study, Phase I 0.25% 0.97[0.57,1.66]
Australia Longitudinal Study of Ageing (ALSA) 0.25% 1.45[0.85,2.48]
Akabane Study 0.22% 0.83[0.47,1.47]
Electrical Generating Authority of Thailand Study (EGAT) 0.20% 1.85[1.01,3.41]
Seven Cities Cohort Study 0.17% 1.08[0.56,2.10]
Tanushimaru and Ushibuka Cohort, Seven Countries Study f 0.12% 0.83[0.37, 1.87]
Tanno - Soubetsu Study 0.11% 1.26[0.54,2.93]
Six Chinese Cohorts Study 0.09% 1.41[0.55,3.56]
Saitama Cohort Study f 0.04% 0.68[0.17,2.67]
Aito Town Study < 0.02% 0.44[0.06, 3.08]
RE Model 100.00% 1.24[1.21,1.28]

12 for heterogeneity : 82%
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D. Adjusted for confounders and glucose

Cohort Name

Weight (%) HR [95% CI]

Dubbo Study of the Elderly [ ] 244% 1.03[1.01,1.06]
Women's Health Initiative Study (WHI-OS) | 241% 1.18[1.15,1.22]
Norwegian Counties Study (NCS) : | 2.36% 1.48[1.42,1.55]
Finnish Mobile Clinic Health Examination Survey (FMC) S 2.35% 1.26[1.21,1.32]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) C 2.32% 1.19[1.13,1.25]
NHANES | Epidemiologic Follow—up Study (NHEFS) Coe 231% 1.25[1.19,1.32]
The Troms? Study (4th cohort) Co 2.30% 1.29[1.22,1.36]
The age 40—programme linked with the National Cause of Death Register : a 2.28% 1.61[1.52,1.71]
Multiple Risk Factor Intervention Trial (MRFIT) : 2.25% 1.10[1.03,1.17]
Atherosclerosis Risk in Communities Study (ARIC) m 2.23% 1.09[1.02,1.16]
Whitehall | Study e 2.23% 1.27[1.19,1.36]
Cardiovascular Health Study (CHS) |--| 2.22% 1.12[1.05,1.20]
Multifactor Primary Prevention Study o e 2.20% 1.33[1.23,1.42]
Danish Diet, Cancer and Health study : |--| 219% 1.31[1.22,1.41]
The Nord-Trondelag Health Study 2 (HUNT 2) b 2.18% 1.16[1.08,1.25]
Honolulu Heart Program (HHP) : fe 217% 1.24[1.15,1.34]
Framingham Heart Study-Cohort o 217% 1.26[1.17,1.36]
Study of Multifactorial Prevention of Ischemic Heart Disease © e 213% 1.31[1.21,1.42]
Framingham Heart Study-Offspring S 2.04% 1.25[1.14,1.37]
Busselton Health Study T 2.04% 1.18[1.07,1.29]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) : 2.04% 1.23[1.12,1.35]
Kaunas Rotterdam Intervention Study (KRIS) : ,:j{ 2.03% 1.22[1.11,1.34]
Canada Nutrition Database b= 1.98% 1.00[0.90,1.11]
Turkish Adult Risk Factor Study (TARF) : fo 191% 1.51[1.35,1.68]
Busselton Health Study (BHS) ! 1.88% 1.17[1.04,1.31]
LIFE Study = 1.83% 0.93[0.83,1.05]
Prospective Cardiovascular Munster Study (PROCAM) C 1.80% 1.29[1.14,1.46]
Rotterdam Study (RS) = 1.79% 1.12[0.99, 1.27]
Multi-Ethnic Study of Atherosclerosis (MESA) e 1.77% 1.17[1.03,1.33]
Melbourne Collaborative Study (MCCS) N 1.77% 1.33[1.17,1.51]
Tehran Lipid and Glucose Study (TLGS) S 1.73% 1.31[1.14,1.49]
The Northern Manhattan Study (NOMAS) e 1.71% 1.03[0.90, 1.18]
Fletcher Challenge Heart and Health Study N 1.69% 1.30[1.14,1.50]
Puerto Rico Heart Health Program (PRHHP) = 1.64% 1.21[1.04,1.39]
Abdominal Aortic Aneurysm Screening Program |—-—| 1.60% 1.11[0.96,1.29]
Women's Health Initiative study, Clinical Trial (WHI-CT) i 1.58% 1.00[0.86, 1.16]
Prospective Study of Women in Gothenburg N 143% 1.27[1.07,1.51]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) — 1.39% 1.20[1.00, 1.43]
CVDFACTS C— 1.34% 1.40[1.16,1.68]
National Heart foundation Risk Factor Prevalence Study e 1.34% 1.30[1.08,1.57]
Western Collaborative Group Study (WCGS) B 1.27% 1.34[1.10,1.63]
Chinese Multi-Provincial Cohort Study (CMCS) = 1.20% 1.54[1.25,1.89]
Uppsala Longitudinal Study of Adult Men (ULSAM) [—-—| 1.20% 1.22[0.99,1.50]
General Post Office Study (GPO) b 1.19% 1.18[0.96,1.46]
Perth Risk Factors Survey (Perth MONICA) = 1.18% 1.34[1.09,1.66]
DETECT I — 1.15% 1.16[0.93, 1.44]
Singapore Cardiovascular Cohort Study C =] 1.10% 1.54[1.23,1.93]
Korean Medical Insurance Corporation Study (KMIC) :  — 1.00% 1.67[1.31,2.14]
Diabetes Intervention Study e 0.99% 1.05[0.82,1.35]
Goteborg BEDA study ] 0.95% 1.42[1.10,1.83]
EURODIAB Prospective Complications Study —q 0.84% 1.17[0. 88 1.55]
MEGA Study " 0.82% 1.08[0.81,1.44]
The Hisayama Study B | 0.78% 1.47[1. 09 1.98]
SENECA p——] 0.77% 0.89[0.66, 1.21]
Whitehall I Study C—] 0.76% 1.60[1.18,2.17]
NIPPON DATA80 e 0.69% 1.22[0.88,1.69]
Health Risks and Quality of Life in the Hong Kong Elderly i 0.61% 0.95[0.67,1.36]
Ventimiglia di Sicilia Heart Study b 0.56% 1.03[0.71,1.49]
East and West Finland Cohort, Seven Countries Study, Phase Il ——] 0.55% 0.98[0.67,1.43]
Shibata Cohort Study : ] 0.45% 2.14[1.39,3.28]
NIPPON DATA90 P 0.34% 0.93[0.56, 1.54]
Newcastle Study b—— 0.34% 1.36[0.82,2.25]
Zutphen cohort, Seven Countries Study, Phase I — 0.32% 0.98[0.58, 1.66]
Cohort study from Porto Alegre, southern Brazil E—— 0.32% 1.12[0.66, 1.90]
Australia Longitudinal Study of Ageing (ALSA) f—q 0.31% 1.44[0.85,2.45]
Akabane Study — 0.29% 1.02[0.59,1.77]
Electrical Generating Authority of Thailand Study (EGAT) | 0.24% 1.85[1.00,3.42]
Seven Cities Cohort Study f : | 0.21% 1.08[0.55,2.09]
Capital Iron and Steel Company Hospital Cohort (CISCH) O | 0.21% 217[1.11,4.25]
Tanno - Soubetsu Study } - | 0.14% 1.28[0.55,2.98]
The Kinmen Neurological Disorders Survey (KINDS) f | 0.07% 1.14[0.36, 3.63]
Saitama Cohort Study f | 0.05% 0.72[0.19,2.76]
Aito Town Study < | 0.03% 0.47[0.07,3.18]
RE Model ’ 100.00% 1.23[1.19,1.27]
12 for heterogeneity : 83%
[ T T T T 1
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E. Adjusted for confounders and blood pressure, cholesterol

Cohort Name

Weight (%) HR [95% CI]

12 for heterogeneity : 69%

Dubbo Study of the Elderly [} 2.88% 1.03[1.01,1.06]
Women's Health Initiative Study (WHI-OS) : 2.81% 1.18[1.14,1.22]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) : 2.76% 1.17[1.13,1.22]
Norwegian Counties Study (NCS) : 2.67% 1.28[1.22,1.34]
Finnish Mobile Clinic Health Examination Survey (FMC) o jm 2.66% 1.19[1.14,1.25]
NHANES | Epidemiologic Follow—-up Study (NHEFS) : 256% 1.16[1.10,1.23]
The age 40—programme linked with the National Cause of Death Register : 251% 1.32[1.24,1.40]
The Troms? Study (4th cohort) e 249% 1.20[1.13,1.28]
Multiple Risk Factor Intervention Trial (MRFIT) = W gﬁz;o 1 :132 % 1 gg , 1 ‘1“7‘}
Whitehall | Study : 44% s

Cardiovascular Health Study (CHS) | 243% 1.14[1.07,1.22]
Atherosclerosis Risk in Communities Study (ARIC) p= 2.40% 1.03[0.96,1.10]
Danish Diet, Cancer and Health study : 2.37% 1.20[1.12,1.29]
Multifactor Primary Prevention Study : 2.36% 1.19[1.11,1.28]
The Nord-Trondelag Health Study 2 (HUNT 2) : ‘:—[‘ 2.35% 1.16[1.08,1.25]
Honolulu Heart Program (HHP) : 229% 1.17[1.08,1.27]
Framingham Heart Study—-Cohort i 2.26% 1.12[1.03,1.21]
Rotterdam Study (RS) ) ) fa 2.21% 1.09[1.00,1.18]
Study of Multifactorial Prevention of Ischemic Heart Disease s 219% 1.17[1.08,1.27]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) S 211% 1.26[1.15,1.38]
Turkish Adult Risk Factor Study (TARF) . 2.06% 1.42[1.29,1.56]
Busselton Health Study fa] 2.06% 1.09[0.99, 1.20]
Framingham Heart Study-Offspring C b 2.04% 1.21[1.10,1.33]
Canada Nutrition Database - 1.98% 0.95[0.86,1.05]
Kaunas Rotterdam Intervention Study (KRIS) H 1.97% 1.18[1.06,1.30]
Busselton Health Study (BHS) |_._| 1;22? (1);2 % (1) gg 1 ?g}
LIFE Study - 73% ,

Western Collaborative Group Study (WCGS) =] 1.73% 1.07[0.95,1.21]
Multi-Ethnic Study of Atherosclerosis (MESA) : 1.64% 1.19[1.05,1.35]
Prospective Cardiovascular Munster Study (PROCAM) : 1.59% 1.18[1.03,1.34]
Melbourne Collaborative Study (MCCS) : 1.59% 1.35[1.18,1.54]
The Northern Manhattan Study (NOMAS) - 1.57% 1.03[0.90, 1.18]
Fletcher Challenge Heart and Health Study S 148% 1.28[1.11,1.47]
Tehran Lipid and Glucose Study (TLGS) e 1.48% 1.19[1.03,1.38]
Women's Health Initiative study, Clinical Trial (WHI-CT) =] 1.44% 1.05[0.91,1.22]
Puerto Rico Heart Health Program (PRHHP) : 143% 1.01[0.87,1.17]
US Railroad Cohort, Seven Countries Study h 1.33% 1.03[0.88,1.21]
East and West Finland Cohort, Seven Countries Study, Phase | : 1.18% 1.01[0.85,1.21]
Prospective Study of Women in Gothenburg o 1.18% 1.18[0.99,1.41]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) = j]ang 1 %Z % 1 88 , 1 gg}
CVDFACTS B .09% ,

National Heart foundation Risk Factor Prevalence Study =] 1.04% 1.28[1.05,1.55]
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study e 1.00% 1.04[0.85,1.27]
General Post Office Study (GPO) ] 0.96% 1.18[0.96,1.45]
Chinese Multi-Provincial Cohort Study (CMCS) : —— 0.94% 1.34[1.08, 1.65]
Uppsala Longitudinal Study of Adult Men (ULSAM) b 0.93% 1.19[0.96, 1.47]
Perth Risk Factors Survey (Perth MONICA) [ — 8%2;0 1 ](85 % 8 gfll , 1 32}
DETECT I T7% ,

Diabetes Intervention Study  —— 0.75% 1.00[0.78,1.28]
Singapore Cardiovascular Cohort Study H e— 0.74% 1.34[1.04,1.71]
Korean Medical Insurance Corporation Study (KMIC) }:‘ 83?3} 1 3(85 [ 8 gg , 1 gg]
&?Gw?ﬁdn;a Swdy —— 0.61% 1.00 % 0.75,1.32 }
EURODIAB Prospective Complications Study p——] 82;2? (1) 81 % 8 38 , 1 421471}
SENECA p——q .56% ,

Goteborg BEDA study | 0.53% 1.31[0.96,1.78]
Whitehall 1l Study ) ) : p——] 0.52% 1.58[1.16,2.16]
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study ] 0.48% 1.48[1.07,2.05]
Zutphen cohort, Seven Countries Study, Phase | |__._||—-—-—| 82‘7;? 1 18 % 8 &733 , 1 gg}
NIPPON DATA80 - 44% ,

Dalmatia and Slavonia Cohort, Seven Countries Study e 0.43% 1.05[0.74,1.49]
Beijing Iron and Steel Worker Cohort Study B 0.39% 1.78[1.23,2.57]
Ventimiglia di Sicilia Heart Study : 0.38% 1.03[0.71,1.49]
East and West Finland Cohort, Seven Countries Study, Phase I : 0.37% 1.01[0.69,1.47]
Shibata Cohort Study ] 8%22? ;% H ;g , g gg%
Hisayama Study I 22% ,

Corfu and Crete Cohort, Seven Countries Study |—-—| 8%%2? 1 :13(75 % 8 2(13 s ; gg}
Newcastle Stud — 21% ,

NIPPON DATAQ)EJ e 0.20% 0.85[0.50,1.44]
Australia Longitudinal Study of Ageing (ALSA) ] 0.20% 1.46[0.86,2.50]
Zutphen cohort, Seven Countries Study, Phase I |—-—| 8%9‘:? 8 S;g % 8 ig s 1 gg}
Akabane Study e A7% ,

Electrical Generating Authority of Thailand Study (EGAT) ] 0.15% 1.67[0.89,3.14]
Seven Cities Cohort Study - | 0.12% 0.87[0.44,1.74]
Tanushimaru and Ushibuka Cohort, Seven Countries Study | - | 0.09% 0.68[0.31,1.51]
Tanno - Soubetsu Study f : 0.08% 1.19[0.51,2.78]
Six Chinese Cohorts Study - 0.07% 1.14[0.44,2.94]
Saitama Cohort Study f ; 0.03% 0.61[0.16,2.43]
Aito Town Study < - 0.01% 0.38[0.05,2.96]
RE Model : ‘ 100.00% 1.17[1.14,1.20]
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F. Adjusted for confounders and blood pressure, glucose
Weight (%) HR [95% CI]

Cohort Name

Dubbo Study of the Elderly ﬂ 2.95% 1.02[1.00,1.05]
Women's Health Initiative Study (WHI-OS) . 287% 1.15[1.11,1.19]
Norwegian Counties Study (NCS) S 277% 1.34[1. 28, 1.40]
Finnish Mobile Clinic Health Examination Survey (FMC) Sl 2.75% 1.18[1.13,1.24]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) fmf 2.73% 1.12[1.07,1.18]
NHANES | Epidemiologic Follow-up Study (NHEFS) Dl 2.66% 1.16[1.10,1.23]
The Troms? Study (4th cohort) Dl 2.63% 1.21[1.14,1.28]
The age 40—programme linked with the National Cause of Death Register : = 261% 1.42[1.34,1.51]
Multiple Risk Factor Intervention Trial (MRFIT) ] 2.56% 1.10[1.03,1.17]
Atherosclerosis Risk in Communities Study (ARIC) e 254% 1.12[1.05,1.19]
Whitehall | Study e 251% 1.25[1.17,1.33]
Cardiovascular Health Study (CHS) - 251% 1.10[1.03, 1.18]
Danish Diet, Cancer and Health study Db 2.46% 1.19[1.11,1.28]
Multifactor Primary Prevention Study S 2.46% 1.22[1.14,1.31]
Honolulu Heart Program (HHP) S 2.39% 1.17[1.08,1.26]
Framingham Heart Study-Cohort |--| 237% 1.12[1.04,1.21]
Study of Multifactorial Prevention of Ischemic Heart Disease s 229% 1.17[1.08,1.27]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) S 221% 1.21[1.10,1.33]
Busselton Health Study = 217% 1.11[1.01,1.22]
Framingham Heart Study-Offspring b 2.16% 1.17[1.06,1.29]
The Nord-Trondelag Health Study 2 (HUNT 2) = 212% 1.10[1.00,1.22]
Canada Nutrition Database - 2.08% 0.95[0.86, 1.05]
Kaunas Rotterdam Intervention Study (KRIS) : 2.07% 1.17[1.06,1.30]
Turkish Adult Risk Factor Study (TARF) e 1.94% 1.47[1.31,1.64]
Busselton Health Study (BHS) = 1.85% 1.14[1.01,1.29]
LIFE Study fa] 1.83% 0.93[0.83,1.05]
Rotterdam Study (RS) fa] 1.76% 1.10[0.97,1.25]
Prospective Cardiovascular Munster Study (PROCAM) ] 1.75% 1.19[1.05,1.36]
Multi-Ethnic Study of Atherosclerosis (MESA) = 1.74% 1.15[1.01,1.30]
Melbourne Collaborative Study (MCCS) : 1.74% 1.31[1.15,1.49]
The Northern Manhattan Study (NOMAS) i 1.69% 1.01[0.88,1.15]
Tehran Lipid and Glucose Study (TLGS) e 1.63% 1.21[1.05,1.39]
Fletcher Challenge Heart and Health Study B 1.62% 1.25[1.09, 1.44]
Puerto Rico Heart Health Program (PRHHP) =] 1.54% 1.05[0.90,1.21]
Abdominal Aortic Aneurysm Screening Program frar] 1.51% 1.09[0.94,1.27]
Women's Health Initiative study, Clinical Trial (WHI-CT) far] 1.49% 0.98[0.84,1.14]
Prospective Study of Women in Gothenburg —=— 1.27% 1.18[0.99, 1.41]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) — 1.23% 1.24[1.03,1.49]
CVDFACTS = 1.15% 1.32[1.09, 1.60]
National Heart foundation Risk Factor Prevalence Study H — 1.15% 1.24[1.03,1.51]
Western Collaborative Group Study (WCGS) I — 1.06% 1.14[0.93,1.40]
Chinese Multi-Provincial Cohort Study (CMCS) ] 1.02% 1.34[1.08,1.65]
General Post Office Study (GPO) fra] 1.01% 1.16[0.93, 1.43]
Uppsala Longitudinal Study of Adult Men (ULSAM) " 0.98% 1.17[0.94,1.45]
Perth Risk Factors Survey (Perth MONICA) H——] 0.94% 1.17[0.94,1.46]
Singapore Cardiovascular Cohort Study ] 0.89% 1.34[1.06,1.69]
DETECT F——q 0.84% 1.16[0.91,1.48]
Diabetes Intervention Study e— 0.80% 1.00[0.78,1.28]
Korean Medical Insurance Corporation Study (KMIC) B 0.78% 1.39[1.08,1.79]
Goteborg BEDA study I 0.74% 1.24[0.95,1.61]
MEGA Study e 0.63% 1.05[0.78,1.40]
EURODIAB Prospective Complications Study p—q 0.63% 1.11[0.83,1.49]
The Hisayama Study  — 0.62% 1.34[1.00,1.80]
SENECA e 0.60% 0.89[0.66,1.21]
Whitehall Il Study B | 0.57% 1.61[1.18,2.20]
NIPPON DATA80 —— 0.52% 1.17[0.84,1.63]
Health Risks and Quality of Life in the Hong Kong Elderly e 0.46% 0.95[0.67, 1.361]
East and West Finland Cohort, Seven Countries Study, Phase I |—-—| 0.41% 0.98[0.67, 1.44]
Ventimiglia di Sicilia Heart Study —— 0.37% 1.01[0.68,1.51]
Shibata Cohort Study b 0.31% 1.82[1.17,2.83]
Cohort study from Porto Alegre, southern Brazil ] 0.30% 1.04[0.66, 1.64]
Newcastle Study [ — 0.24% 1.36[0.82,2.27]
NIPPON DATA90 e — 0.24% 0.87[0.52,1.46]
Zutphen cohort, Seven Countries Study, Phase I ] 0.23% 0.97[0.57,1.65]
Australia Longitudinal Study of Ageing (ALSA) ] 0.23% 1.45[0.86,2.47]
Akabane Study e 0.20% 0.89[0.50, 1.58]
Electrical Generating Authority of Thailand Study (EGAT) e 0.16% 1 .69[0.90,3.16]
Capital Iron and Steel Company Hospital Cohort (CISCH) o | 0.14% 2.48[1.26,4.88]
Seven Cities Cohort Study f - | 0.14% 0 87 [0.44,1.74]
Tanno - Soubetsu Study f | 0.09% 1.22[0.52,2.84]
The Kinmen Neurological Disorders Survey (KINDS) f | 0.05% 1.08[0.33,3.53]
Saitama Cohort Study f | 0.04% 0.64[0.16,2.51]
Aito Town Study < | 0.02% 0.38[0.05,2.99]
RE Model 100.00% 1.16[1.13,1.19]

12 for heterogeneity : 72%

1 1
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G. Adjusted for confounders and cholesterol, glucose
Weight (%) HR [95% CI]

Cohort Name

Dubbo Study of the Elderly ﬁ 2.84% 1.03[1.01,1.06]
Women's Health Initiative Study (WHI-OS) i | 2.78% 1.18[1.14,1.22]
Norwegian Counties Study (NCS) : | 2.68% 1.40[1.34,1.47]
Finnish Mobile Clinic Health Examination Survey (FMC) S 2.68% 1.26[1.21,1.32]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) | 267% 1.17[1.12,1.23]
NHANES | Epidemiologic Follow-up Study (NHEFS) Dol 261% 1.24[1.17,1.31]
The Troms? Study (4th cohort) Coe 2.55% 1.25[1.18,1.33]
The age 40-programme linked with the National Cause of Death Register jm] 2.53% 1.44[1.35,1.53]
Multiple Risk Factor Intervention Trial (MRFIT) e 2.52% 1.10[1.04,1.18]
Whitehall | Study Cole 248% 1.27[1.19,1.36]
Cardiovascular Health Study (CHS) |--| 247% 1.12[1.05,1.20]
Atherosclerosis Risk in Communities Study (ARIC) =] 247% 1.08[1.01,1.16]
Multifactor Primary Prevention Study S 243% 1.25[1.17,1.35]
The Nord-Trondelag Health Study 2 (HUNT 2) |--| 241% 1.10[1.03,1.19]
Danish Diet, Cancer and Health study b= 2.40% 1.29[1.20,1.39]
Honolulu Heart Program (HHP) S 2.38% 1.22[1.13,1.32]
Framingham Heart Study—-Cohort : fa 2.37% 1.25[1.15,1.34]
Study of Multifactorial Prevention of Ischemic Heart Disease b= 2.30% 1.28[1.17,1.39]
Framingham Heart Study-Offspring S 219% 1.23[1.12,1.35]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) : ! 219% 1.23[1.12,1.35]
Busselton Health Study |--| 2.18% 1.14[1.04,1.26]
Kaunas Rotterdam Intervention Study (KRIS) S 2.16% 1.21[1.10,1.33]
Canada Nutrition Database |—-—| 211% 1.00[0.90, 1.11]
Turkish Adult Risk Factor Study (TARF) : = 2.01% 1.46[1.31,1.63]
Busselton Health Study (BHS) |—-—| 1.90% 1.16[1.03,1.31]
LIFE Study fa] 1.87% 0.95[0.84,1.07]
Rotterdam Study (RS) |—-—| 1.83% 1.10[0.97,1.25]
Melbourne Collaborative Study (MCCS) S 1.81% 1.33[1.17,1.51]
Multi-Ethnic Study of Atherosclerosis (MESA) = 1.80% 1.20[1.05,1.36]
Prospective Cardiovascular Munster Study (PROCAM) fy— 1.79% 1.23[1.08,1.40]
Tehran Lipid and Glucose Study (TLGS) = 1.72% 1.27[1.11,1.45]
Fletcher Challenge Heart and Health Study C 1.68% 1.28[1.11,1.47]
The Northern Manhattan Study (NOMAS) |—-—| 1.65% 1.02[0.88,1.18]
Puerto Rico Heart Health Program (PRHHP) |—-—| 1.62% 1.16[1.00, 1.34]
Women's Health Initiative study, Clinical Trial (WHI-CT) far] 1.56% 1.01[0.87,1.18]
Prospective Study of Women in Gothenburg —— 1.38% 1.27[1.07,1.51]
CVDFACTS = 1.28% 1.37[1.14,1.65]
Chinese Multi-Provincial Cohort Study (CMCS) : ] 1.25% 1.34[1.11,1.62]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) k—-—| 1.25% 1.20[0.99,1.45]
National Heart foundation Risk Factor Prevalence Study i 1.23% 1.31[1.08,1.59]
Western Collaborative Group Study (WCGS) N 1.18% 1.33[1.09,1.62]
Uppsala Longitudinal Study of Adult Men (ULSAM) |—-—| 1.10% 1.20[0.97,1.48]
General Post Office Study (GPO) |—-—| 1.09% 1.17[0.95,1.45]
Perth Risk Factors Survey (Perth MONICA) e 1.04% 1.34[1.08,1.67]
Diabetes Intervention Study ] 1.03% 1.05[0.84,1.31]
Singapore Cardiovascular Cohort Study —q 0.95% 1.50[1.18,1.89]
DETECT I 0.91% 1.16[0.91,1.48]
Korean Medical Insurance Corporation Study (KMIC) : —q 0.87% 1.52[1.18,1.95]
Goteborg BEDA study — 0.74% 1.38[1.04,1.82]
MEGA Study E 0.71% 1.08[0.81,1.44]
EURODIAB Prospective Complications Study |—-—| 0.70% 1.15[0.86, 1.54]
The Hisayama Study ] 0.67% 1.43[1.06,1.93]
SENECA " 0.66% 0.89[0.66,1.21]
Whitehall I Study : ——q 0.65% 1.52[1.12,2.07]
NIPPON DATA80 = 0.57% 1.13[0.81,1.58]
Ventimiglia di Sicilia Heart Study  — 0.47% 1.03[0.71, 1.49]
East and West Finland Cohort, Seven Countries Study, Phase I |—-—| 0.46% 0.97[0.66, 1.42]
Shibata Cohort Study : ] 0.37% 2.12[1.38,3.27]
Newcastle Study P 0.27% 1.35[0.81,225]
NIPPON DATA90 |—-—| 0.27% 0.89[0.53,1.49]
Australia Longitudinal Study of Ageing (ALSA) |—-—| 0.25% 1.44[0.84,2.46]
Zutphen cohort, Seven Countries Study, Phase I |—-—| 0.25% 0.96[0.56, 1.65]
Akabane Study |—-—| 0.22% 0.85[0.48,1.52]
Electrical Generating Authority of Thailand Study (EGAT) [—-—| 0.19% 1.84[0.99,3.41]
Seven Cities Cohort Study f - | 0.17% 1.09[0.56,2.11]
Tanno - Soubetsu Study f 0.10% 1.22[0.52,2.87]
Saitama Cohort Study f 0.04% 0.70[0.18,2.78]
Aito Town Study < 0.02% 0.44[0.06,3.21]
RE Model ’ 100.00% 1.21[1.17,1.24]

12 for heterogeneity : 77%
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H. Adjusted for confounders and blood pressure, cholesterol, glucose
Weight (%) HR [95% CI]

Cohort Name

Dubbo Study of the Elderly ﬂ 3.28% 1.02[1. 00 1.05]
Women's Health Initiative Study (WHI-0OS) : [ 3.17% 1.15[1.11,1.19]
Finnish Mobile Clinic Health Examination Survey (FMC) L 3.01% 1.19[1. 13 1.25]
Norwegian Counties Study (NCS) C e 2.96% 1.28[1.22,1.35]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) |-{ 2.92% 1.12[1.06, 1.18]
NHANES | Epidemiologic Follow—-up Study (NHEFS) e 2.88% 1.15[1.09,1.21]
The age 40-programme linked with the National Cause of Death Register S 2.80% 1.30[1. 22 1.38]
The Troms? Study (4th cohort) : f=] 277% 1.18[1.11,1.26]
Multiple Risk Factor Intervention Trial (MRFIT) o 277% 1.10[1. 04 1.181]
Whitehall | Study ol 271% 1.24[1.16,1.33]
Cardiovascular Health Study (CHS) |--| 2.70% 1.10[1.03, 1.18]
Atherosclerosis Risk in Communities Study (ARIC) b= 2.66% 1.03[0.96,1.11]
Danish Diet, Cancer and Health study : |--| 2.63% 1.18[1.10,1.27]
Multifactor Primary Prevention Study S 2.62% 1.17[1.09, 1.26]
Honolulu Heart Program (HHP) |--| 2.54% 1.15[1.06, 1.24]
Framingham Heart Study—-Cohort = 250% 1.12[1.03,1.21]
Study of Multifactorial Prevention of Ischemic Heart Disease 1 2.42% 1.15[1.06, 1.26]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) fu 2.32% 1.21[1.10,1.33]
Busselton Health Study [—-—| 2.26% 1.08[0.99,1.19]
Framingham Heart Study-Offspring e 2.23% 1.16[1.05, 1.28]
The Nord-Trondelag Health Study 2 (HUNT 2) |—-—| 2.22% 1.10[1.00,1.22]
Canada Nutrition Database |—-—| 2.15% 0.90[0.82,1.00]
Kaunas Rotterdam Intervention Study (KRIS) | 212% 1.16[1.05,1.29]
Turkish Adult Risk Factor Study (TARF) : fa 1.96% 1.43[1.27,1.61]
Busselton Health Study (BHS) |—-—| 1.90% 1.13[1.00,1.27]
LIFE Study fa] 1.87% 95 [0.84,1.07]
Rotterdam Study (RS) |—-—| 1.79% 1.09[0.96, 1.24]
Melbourne Collaborative Study (MCCS) . 1.72% 1.31[1.15,1.50]
Prospective Cardiovascular Munster Study (PROCAM) |—-—| 1.71% 1.15[1.00,1.31]
Tehran Lipid and Glucose Study (TLGS) = 1.62% 1.17[1.02,1.35]
Fletcher Challenge Heart and Health Study S 1.60% 1.23[1.07,1.42]
Multi-Ethnic Study of Atherosclerosis (MESA) 1—-—| 1.58% 1 17[1.01,1.35]
The Northern Manhattan Study (NOMAS) | 1.57% 0.99[0.86,1.14]
Puerto Rico Heart Health Program (PRHHP) |—-—| 1.52% 1.00[0.86,1.17]
Women's Health Initiative study, Clinical Trial (WHI-CT) far] 1.48% 0.99[0.85,1.16]
Prospective Study of Women in Gothenburg [—-—| 1.25% 1.18[0.99, 1.41]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) |—'—| 1.16% 1.24[1.03,1.50]
CVDFACTS ] 1.14% 1.30[1.08, 1.58]
National Heart foundation Risk Factor Prevalence Study |—-—| 1.08% 1.26[1.03,1.53]
Western Collaborative Group Study (WCGS) |—-—| 1.03% 1.14[0.93,1.40]
Chinese Multi-Provincial Cohort Study (CMCS) ] 0.98% 1.34[1.08, 1.65]
General Post Office Study (GPO) —-—| 0.98% 1.15[0.93,1.42]
Uppsala Longitudinal Study of Adult Men (ULSAM) —-—| 0.97% 1.16[0.94, 1.44]
DETECT ] 0.93% 1.16[0.93,1.44]
Perth Risk Factors Survey (Perth MONICA) —-—| 0.88% 1.18[0.94,1.48]
Singapore Cardiovascular Cohort Study |—-—| 0.78% 1.30[1.02,1.66]
Diabetes Intervention Study 0.78% 1.00[0.78,1.28]
Korean Medical Insurance Corporation Study (KMIC) [—-—| 0.72% 1.28[0.99, 1.66]
Goteborg BEDA study |—-—| 0.61% 1.20[0.90,1.61]
EURODIAB Prospective Complications Study i 0.60% 1.10[0.82, 1.47]
MEGA Study |—-—| 0.60% 1.04[0.78,1.40]
The Hisayama Study e 0.58% 1.31[0.97,1.76]
SENECA e 0.56% 0.89[0.66,1.21]
Whitehall Il Study :  e— 0.53% 1.53[1.11,2.09]
NIPPON DATA80 —— 0.46% 1.09[0.77,1.54]
East and West Finland Cohort, Seven Countries Study, Phase I |—-—| 0.38% 0.98[0.67,1.43]
Ventimiglia di Sicilia Heart Study |—-—| 0.35% 1.02[0.68,1.52]
Shibata Cohort Study ] 0.29% 1.80[1.16,2.82]
Newcastle Study P 0.21% 1.35[0.80,2.27]
NIPPON DATA90 |—-—| 0.21% 0.84[0.50,1.42]
Australia Longitudinal Study of Ageing (ALSA) |—-—| 0.20% 1.45[0.85,247]
Zutphen cohort, Seven Countries Study, Phase I |—-—| 0.20% 0.95[0.56,1.63]
Akabane Study |—-—| 0.17% 0.75[0.41,1.37]
Electrical Generating Authority of Thailand Study (EGAT) I 0.15% 1.68[0.89,3.16]
Seven Cities Cohort Study f | 0.13% 0.88[0.44,1.75]
Tanno - Soubetsu Study f - 0.08% 1.16[0.49,2.74]
Saitama Cohort Study } - 0.03% 0.63[0.16,2.52]
Aito Town Study < 0.01% 0.37[0.05,2.99]
RE Model : ‘ 100.00% 1.15[1.12,1.18]

12 for heterogeneity : 68%
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Figure 1.S3: Cohort-specific hazard ratios (HRs) of stroke per 5 kg/m” higher BMI
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A. Adjusted for confounders
Cohort Name

Weight (%) HR [95% CI]

Dubbo Study of the Elderly 261% 1.00[0.97, 1.04
The Nord-Trondelag Health Study 1 (HUNT 1) : 254% 1.10[1.05, 1.16
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) 2.54% 1.02[0.97, 1.07
Women's Health Initiative Study (WHI-OS) : 253% 1.12[1.06, 1.18
Women's Health Initiative study, Clinical Trial (WHI-CT) : 250% 1.12[1.05, 1.18
The Troms? Study (4th cohort) C 2.45% 1.23[1.15, 1.31
The Nord-Trondelag Health Study 2 (HUNT 2) fe 2.38% 1.00[0.93, 1.08
Norwegian Counties Study (NCS) O 237% 1.29[1.19, 1.39
NHANES | Epidemiologic Follow—up Study (NHEFS) g 2.36% 1.15[1.06, 1.24
LIFE Study f 2.26% 1.02[0.93, 1.11
Cardiovascular Health Study (CHS) e 2.22% 0.98[0.89, 1.08
Rotterdam Study (RS) S 221% 1.05[0.95, 1.15
Framingham Heart Study-Cohort fa 2.19% 1.30[1.17, 1.44
The age 40—-programme linked with the National Cause of Death Register 2.15% 1.17[1.05, 1.30
China Prospective Study 213% 1.46[1.31, 1.62
The Northern Manhattan Study (NOMAS) fra] 212% 1.08[0.97, 1.21
Chinese Multi-Provincial Cohort Study (CMCS) 2.09% 1.54[1.37, 1.72
Whitehall | Study 2.07% 1.22[1.09, 1.37
Multifactor Primary Prevention Study = 2.05% 1.30[1.16, 1.46
Honolulu Heart Program (HHP) ja] 2.02% 1.11[0.98, 1.25
Busselton Health Study fa] 1.99% 1.26[1.11, 1.43
Cohort of Norway (CONOR) (except Troms? and HUNT studies) | 1.96% 1.04[0.91, 1.18
Korean Medical Insurance Corporation Study (KMIC) =i 1.88% 1.28[1.11, 1.47
DETECT =] 1.84% 1.16[1.00, 1.34
Study of Multifactorial Prevention of Ischemic Heart Disease |—-—| 1.75% 1.30[1.11, 1.52
Framingham Heart Study-Offspring e 1.75% 1.36[1.16, 1.59
Tianjin Study = 1.68% 1.17[0.99, 1.38
Kaunas Rotterdam Intervention Study (KRIS) 1.65% 1.34[1.13, 1.59
Prospective Study of Women in Gothenburg 1.62% 1.34[1.13, 1.59
Multi-Ethnic Study of Atherosclerosis (MESA) ——] 1.49% 1.24[1.03, 1.51
The Hisayama Study " 1.40% 1.18[0.96, 1.45
NIPPON DATA80 == 1.39% 1.08[0.88, 1.33
Prospective Cardiovascular Munster Study (PROCAM) : 1.39% 1.29[1.05, 1.58
Western Collaborative Group Study (WCGS) : 1.36% 1.31[1.06, 1.62
CVDFACTS : 1.31% 1.70[1.37, 213
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study 1.16% 1.06[0.83, 1.36
EUROSTROKE ] 1.15% 1.00[0.78, 1.28
Uppsala Longitudinal Study of Adult Men (ULSAM) | 1.15% 0.98[0.76, 1.26
Abdominal Aortic Aneurysm Screening Program e——— 1.14% 0.99[0.77, 1.28
Dalmatia and Slavonia Cohort, Seven Countries Study |—-—| 1.13% 1.45[1.13, 1.87
Beijing Anzhen Cohort Study f——q 1.07% 1.28[0.98, 1.67
Goteborg BEDA study  —_— 1.02% 1.56[1.18, 2.05
Seven Cities Cohort Study I — 1.00% 1.22[0.92, 1.61
Multiple Risk Factor Intervention Trial (MRFIT) S 0.98% 1.18[0.89, 1.57
Puerto Rico Heart Health Program (PRHHP) ] 0.96% 1.45[1.09, 1.94
Melbourne Collaborative Study (MCCS) p——q 0.94% 1.05[0.78, 1.41
Beijing Iron and Steel Worker Cohort Study B | 0.88% 1.55[1.14, 2.11
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study |—-—| 0.86% 1.12[0.82, 1.53
Fletcher Challenge Heart and Health Study : 0.86% 1.40[1.02, 1.91
MEGA Study ] 0.85% 1.40[1.02, 1.92
Hisayama Study v 0.83% 1.36[0.99, 1.88
US Railroad Cohort, Seven Countries Study e 0.82% 1.26[0.91, 1.74
Shibata Cohort Study p——q 0.80% 0.99[0.71, 1.37
SENECA e 0.78% 0.83[0.60, 1.16
Corfu and Crete Cohort, Seven Countries Study ——q 0.75% 0.79[0.56, 1.12
Tehran Lipid and Glucose Study (TLGS) S 0.72% 0.95[0.67, 1.35
NIPPON DATA90 e 0.70% 0.98[0.68, 1.41
East and West Finland Cohort, Seven Countries Study, Phase | |—-—| 0.68% 1.49[1.03, 2.16
General Post Office Study (GPO) I —— 0.65% 0.96[0.66, 1.40
Tanushimaru and Ushibuka Cohort, Seven Countries Study p—— 0.65% 1.27[0.87, 1.86
Ventimiglia di Sicilia Heart Study [ — 0.64% 1.23[0.84, 1.81
JMS-ABPM (wave 1) E— 0.57% 0.88[0.58, 1.33
Health Risks and Quality of Life in the Hong Kong Elderly . 0.56% 0.82[0.54, 1.24
Diabetes Intervention Study e ——— 0.55% 1.76[1.15, 2.69
Six Chinese Cohorts Study [—-—| 0.51% 1.54[0.99, 2.41
Perth Risk Factors Survey (Perth MONICA) . — 0.47% 0.82[0.51, 1.30
Whitehall Il Study e | 0.35% 0.85[0.49, 1.48
Cohort study from Porto Alegre, southern Brazil [ —— 0.31% 1.32[0.73, 2.38
Tanno - Soubetsu Study b 0.28% 0.83[0.44, 1.56
Zutphen cohort, Seven Countries Study, Phase | e — 0.28% 1.30[0.69, 2.45
Australia Longitudinal Study of Ageing (ALSA) e 0.27% 0.96[0.50, 1.84
Akabane Study e 0.26% 1.99[1.04, 3.81
Zutphen cohort, Seven Countries Study, Phase Il f : | 0.25% 0.95[0.49, 1.85
Beijing Aging Study f : | 0.25% 0.80[0.41, 1.58
East and West Finland Cohort, Seven Countries Study, Pha°¢ H : | 0.21% 0.61[0.29, 1.27
Saitama Cohort Study f . | 0.21% 0.89[0.43, 1.85
Ohasama Study f - 0.17% 1.17[0.51, 2.66
Yunnan Tin Miner Cohort Study } D> 0.17% 2.33[1.02, 5.34
Anzhen 02 Cohort Study = | 0.16% 2.08[0.89, 4.85
Capital Iron and Steel Company Hospital Cohort (CISCH) f— | 0.15% 1.94[0.81, 4.63
Fangshan Cohort Study f 0.11% 1.95[0.71, 5.41
Aito Town Study f | 0.11% 1.48[0.53, 4.09
Electrical Generating Authority of Thailand Study (EGAT) f | 0.11% 1.05[0.36, 3.03
Newcastle Study f | 0.11% 0.78[0.27, 2.27
Huashan Study f | 0.10% 0.95[0.32, 2.81
Konan Health and Nutrition Study f » 0.04% 2.52[0.46, 14.01
RE Model 100.00% 1.18[1.14, 1.22]
12 for heterogeneity : 72%
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B. Adjusted for confounders and blood pressure

Cohort Name

Weight (%) HR [95% CI]

Dubbo Study of the Elderly ) 3.74% 0.99[0.95, 1.02
Women's Health Initiative Study (WHI-0S) : 3.48% 1.08[1.02, 1.13
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) 3.41% 0.95[0.90, 1.01
Women's Health Initiative study, Clinical Trial (WHI-CT) 340% 1.07[1.01, 1.14
The Troms? Study (4th cohort) e 3.18% 1.13[1.05, 1.21
The Nord-Trondelag Health Study 2 (HUNT 2) b 3.10% 0.95[0.88, 1.03
NHANES | Epidemiologic Follow-up Study (NHEFS) faq 299% 1.05[0.97, 1.14
Norwggian Counties Study (NCS) e 357382? 1(1)(13 (1)8; , 138
LIFE Study C . o . 92, 1.
Multifactor Primary Prevention Study I_.-I—--| 2.72% 1.21[1.10, 1.33
Cardiovascular Health Study (CHS) fa 2.69:/0 0.96[0.87, 1.06
Rotterdam Study (RS) = 2.660A; 1.02[0.92, 1.13
Framingham Heart Study—-Cohort fm] 2.54% 1.11[1.00, 1.24
China Prospective Study ) : 2.46% 1.23[1.10, 1.38
The age 40-programme linked with the National Cause of Death Register ' 2.44% 0.98[0.88, 1.10
The Northern Manhattan Study (NOMAS) fa 2.42% 1.05[0.94, 1.18
Whitehall | Study | 2.382& 1.22[1.09, 1.37
Honolulu Heart Program (HHP) fa] 2.22% 0.99[0.87, 1.12
Busselton Health Study e 221% 1.17[1.03, 1.32
Cohort of Norway (CONOR) (except Troms? and HUNT studies) i 2.20% 0.98[0.86, 1.11
Korean Medical Insurance Corporation Study (KMIC) - 1.96% 0.97[0.84, 1.12
Chinese Multi-Provincial Cohort Study (CMCS) f——] 1.93% 1.16[1.00, 1.34
Study of Multifactorial Prevention of Ischemic Heart Disease |—-—| 1.73% 1.03[0.88, 1.21
Framingham Heart Study—-Offspring ] 1;83{, ggg ggg 14118
Tianjin Study ! .60% 0. .82, 1.
Prospective Study of Women in Gothenburg : 1.52% 1.27[1.06, 1.52
Kaunas Rotterdam Intervention Study (KRIS) I——-—| 1?32312? ]%g (1)8411 , 1&2‘
DETECT - 36% 1. 91, 1.
Multi-Ethnic Study of Atherosclerosis (MESA) ] 1. 36:/0 1.19[0.98, 1.45
NIPPON DATA80 |—-—| 1. 270A; 0.98[0.80, 1.21
The Hisayama Study |—-—| 1. 260A: 1.05[0.85, 1.29
Prospective Cardiovascular Munster Study (PROCAM) |—-—| 1.20% 1.18[0.95, 1.46
Western Collaborative Group Study (WCGS) I 1.17% 1.11[0.89, 1.38
The Nord-Trondelag Health Study 1 (HUNT 1) — e 18;2? ?4812 ?(132 , 198
CVDFACTS : 07% 1. A2, 1.
EUROSTROKE  ——— 0.97% 1.00[0.78, 1.28
Abdominal Aortic Aneurysm Screening Program |—-—| 0.95% 0.97[0.75, 1.25
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study b 0.94% 0.90[0.70, 1.16
Uppsala Longitudinal Study of Adult Men (ULSAM) p——q 0.92% 0.88[0.68, 1.14
Dalmatia and Slavonia Cohort, Seven Countries Study I 0.83% 1.21[0.92, 1.60
Beijing Anzhen Cohort Study e 0.822/0 1.11[0.84, 1.47
Goteborg BEDA study ) ) i — 0.820/0 1.46[1.10, 1.92
Multiple Risk Factor Intervention Trial (MRFIT)  E— 0.81% 1.16[0.88, 1.53
Seven Cities Cohort Study p——q 0.76% 1.00[0.75, 1.34
Puerto Rico Heart Health Program (PRHHP) e 0.74% 1.24[0.92, 1.67
Melbourne Collaborative Study (MCCS) e 0.73% 0.97[0.72, 1.31
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study p—— 0.68% 1.01[0.74, 1.38
Beijing Iron and Steel Worker Cohort Study ] 0.68% 1.22[0.89, 1.67
Hisayama Study |——-—| 0.67ZA: 1.25[0.91, 1.71
Fletcher Challenge Heart and Health Study |—-—||__._| 82214: 1%(1) 882 , 1?8
MEGA Study : 64% 1. 94 1.
Shibata Cohort Study e — 0.61% 0.88[0.63, 1.23
US Railroad Cohort, Seven Countries Study p——q 0.59% 1.00[0.71, 1.40
East and West Finland Cohort, Seven Countries Study, Phase | e 8222? (1):733 822 , 18;
SENECA e .58% 0. 55, 1.
NIPPON DATA90 I ———— 0.53% 0.96[0.67, 1.38
Corfu and Crete Cohort, Seven Countries Study b 0.53% 0.62[0.43, 0.89
Tehran Lipid and Glucose Study (TLGS) T 0.50% 0.77[0.53, 1.12
Tanushimaru and Ushibuka Cohort, Seven Countries Study b 0.48% 1.04[0.71, 1.53
General Post Office Study (GPO) e 0.48% 0.90[0.62, 1.33
Ventimiglia di Sicilia Heart Study f—— 0.42% 1.19[0.79, 1.79
Health Risks and Quality of Life in the Hong Kong Elderly b 0.40% 0.77[0.51, 1.18
JMS-ABPM (wave 1) I — 0.4OZA: 0.89[0.58, 1.36
Diabetes Intervention Study |—-—| 0.38% 1.54[1.00, 2.38
Six Chinese Cohorts Study T 0.37% 1.20[0.77, 1.86
Perth Risk Factors Survey (Perth MONICA) f——— 0.33% 0.74[0.46, 1.17
Whitehall II Study b 0.25% 0.86[0.49, 1.49
Cohort study from Porto Alegre, southern Brazil [ — 0.24% 1.30[0.74, 2.28
Tanno - Soubetsu Study e — 0.19% 0.68[0.36, 1.29
Australia Longitudinal Study of Ageing (ALSA) e 0.18% 0.96[0.50, 1.84
Zutphen cohort, Seven Countries Study, Phase || I - 0.17% 0.90[0.46, 1.76
Beijing Aging Study ) f : | 0. 162& 0.71[0.36, 1.41
Zutphen cohort, Seven Countries Study, Phase | | | : 8:]1840 1% 823 s g;g
Akabane Study - . o . .69, 2.
East and West Finland Cohort, Seven Countries Study, Phage- I —] 0.14% 0.59[0.28, 1.24
Saitama Cohort Study I - 0.14% 0.77[0.36, 1.61
Yunnan Tin Miner Cohort Study | | : OHZA; ]8; 828 , 42122
ghasama Study } | : 0.1 o/u 1.86 0.77 s 4.50
nzhen 02 Cohort Study I - 0.10% . g7, 4.
Capital Iron and Steel Company Hospital Cohort (CISCH) } - 0.08% 1.25[0.46, 3.38
Aito Town Study | f - 0.07ZA: 1.49 Og? , zzlj]g
Newcastle Study ] ) ) | : 0.07°Aa 0.76[0.27, 2.
Electrical Generating Authority of Thailand Study (EGAT) f : 0.07% 0.93[0.33, 2.67
Fiopanan Sty o | — 007% 0681030 565
uashan Study - .07% 0.
Konan Health and Nutrition Study : f - 0.02% 3.71[0.60, '22.90
RE Model ’ 100.00% 1.06[1.03, 1.09]

12 for heterogeneity : 48%
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C. Adjusted for confounders and cholesterol

Cohort Name

Weight (%) HR [95% CI]

Dubbo Study of the Elderly 3.07% 1.00[0.97, 1.04]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) [ 2.99% 1.02[0.97, 1.07]
Women's Health Initiative Study (WHI-OS) : 2.96% 1.12[1.06, 1.18]
Whitehall | Study : 290% 1.21[1.14, 1.29]
The Troms? Study (4th cohort) : 2.86% 1.22[1.14, 1.30]
Norwegian Counties Study (NCS) Cb 2.75% 1.26[1.16, 1.36]
NHANES | Epidemiologic Follow-up Study (NHEFS) e 2.74% 1.15[1.06, 1.24]
Multifactor Primary Prevention Study S 2.60% 1.28[1.16, 1.40]
LIFE Study 3 2.58% 0.99[0.90, 1.09]
Cardiovascular Health Study (CHS) : 2.57% 0.98[0.89, 1.08]
Rotterdam Study (RS) ja 2.56% 1.05[0.95, 1.16]
The Nord-Trondelag Health Study 2 (HUNT 2) ja 2.56% 1.00[0.90, 1.11]
Framingham Heart Study-Cohort N 254% 1.30[1.17, 1.44]
The age 40—-programme linked with the National Cause of Death Register = 2.46% 1.14[1.02, 1.27]
Chinese Multi-Provincial Cohort Study (CMCS) : = 241% 1.54[1.37, 1.73]
The Northern Manhattan Study (NOMAS) - 2.34% 1.11[0.98, 1.25]
Honolulu Heart Program (HHP) - 2.33% 1.11[0.98, 1.26]
Busselton Health Study S 229% 1.25[1.10, 1.41]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) ] 2.26% 1.03[0.90, 1.17]
Korean Medical Insurance Corporation Study (KMIC) S 214% 1.26[1.09, 1.45]
Framingham Heart Study-Offspring | 1.99% 1.35[1.15, 1.58]
Study of Multifactorial Prevention of Ischemic Heart Disease | 1.98% 1.29[1.10, 1.52]
Kaunas Rotterdam Intervention Study (KRIS) : 1.84% 1.33[1.12, 1.59]
Prospective Study of Women in Gothenburg : 1.83% 1.34[1.12, 1.60]
Multi-Ethnic Study of Atherosclerosis (MESA) : 1.68% 1.25[1.03, 1.52]
Prospective Cardiovascular Munster Study (PROCAM) : 1.55% 1.27[1.03, 1.57]
NIPPON DATA80 fa—] 1.55% 1.08[0.88, 1.33]
Western Collaborative Group Study (WCGS) ] 1.54% 1.31[1.06, 1.62]
DETECT : 1.46% 1.05[0.84, 1.31]
CVDFACTS }_‘_,—-—{ 1.42% 1.63[1.30, 2.05]
Women's Health Initiative study, Clinical Trial (WHI-CT) " 1.31% 1.08[0.85, 1.38]
EUROSTROKE 1.29% 1.00[0.78, 1.28]
Uppsala Longitudinal Study of Adult Men (ULSAM) e 1.29% 0.97[0.76, 1.24]
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study 1.22% 1.01[0.78, 1.31]
Dalmatia and Slavonia Cohort, Seven Countries Study H —— 1.18% 1.35[1.03, 1.76]
The Hisayama Study H e——— 1.12% 1.40([1.06, 1.85]
Seven Cities Cohort Study L 1.10% 1.21[0.91, 1.60]
Multiple Risk Factor Intervention Trial (MRFIT) —q 1.09% 1.18[0.89, 1.57]
Melbourne Collaborative Study (MCCS) p——q 1.08% 1.05[0.79, 1.40]
Puerto Rico Heart Health Program (PRHHP) H  — 1.03% 1.42[1.06, 1.91]
Goteborg BEDA study : 1.03% 1.57[1.16, 2.11]
Beijing Iron and Steel Worker Cohort Study : 0.95% 1.56[1.14, 2.14]
Fletcher Challenge Heart and Health Study —— 0.95% 1.37[1.00, 1.88]
MEGA Study  —| 0.94% 1.40[1.02, 1.92]
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study p———q 0.92% 1.12[0.81, 1.54]
US Railroad Cohort, Seven Countries Study ] 091% 1.24[0.90, 1.71]
Shibata Cohort Study ——q 0.89% 1.00[0.72, 1.38]
Hisayama Study e —— 0.89% 1.32[0.95, 1.83]
SENECA e 0.87% 0.84[0.60, 1.17]
East and West Finland Cohort, Seven Countries Study, Phase | : |—-—| 0.81% 1.51[1.06, 2.15]
Tehran Lipid and Glucose Study (TLGS) [ E—— 0.79% 0.95[0.66, 1.35]
NIPPON DATA90 f—— 0.78% 1.02[0.71, 1.46]
Corfu and Crete Cohort, Seven Countries Study b 0.77% 0.81[0.56, 1.17]
General Post Office Study (GPO) b 0.74% 0.98[0.67, 1.42]
Tanushimaru and Ushibuka Cohort, Seven Countries Study [ 0.71% 1.29[0.88, 1.89]
Ventimiglia di Sicilia Heart Study T — 0.63% 1.19[0.79, 1.80]
JMS-ABPM (wave 1) I — 0.63% 0.88[0.58, 1.33]
Six Chinese Cohorts Study [ — 0.56% 1.51[0.97, 2.35]
Perth Risk Factors Survey (Perth MONICA) — 0.52% 0.81[0.51, 1.30]
Diabetes Intervention Study i —— 0.51% 1.76[1.10, 2.81]
Whitehall Il Study [ — 0.38% 0.88[0.50, 1.54]
Australia Longitudinal Study of Ageing (ALSA) b 0.30% 0.98[0.52, 1.85]
Tanno — Soubetsu Study | 0.30% 0.89[0.47, 1.69]
Zutphen cohort, Seven Countries Study, Phase | I 0.29% 1.26[0.66, 2.41]
Zutphen cohort, Seven Countries Study, Phase I | - | 0.28% 0.95[0.49, 1.85]
Akabane Study } | 0.27% 1.93[0.99, 3.77]
Beijing Aging Study - | 0.27% 0.79[0.40, 1.56]
East and West Finland Cohort, Seven Countries Study, Phas¢-H —] 0.23% 0.61[0.29, 1.27]
Saitama Cohort Study f - | 0.23% 0.94[045, 1.97]
Yunnan Tin Miner Cohort Study i » 0.19% 2.41[1.07, 5.45]
Anzhen 02 Cohort Study = | 0.18% 2.02[0.87, 4.69]
Ohasama Study f : | 0.18% 1.08[0.46, 2.51]
Fangshan Cohort Study b » 0.12% 2.05[0.73, 5.70]
Aito Town Study f - | 0.12% 1.72[0.62, 4.82]
Newcastle Study } : | 0.12% 0.80[0.28, 2.29]
Electrical Generating Authority of Thailand Study (EGAT) f . | 0.11% 0.99[0.34, 2.91]
Huashan Study f : | 0.10% 0.86[0.28, 2.63]
Konan Health and Nutrition Study - » 0.04% 2.44[0.42,14.12]
RE Model : ’ 100.00% 1.17[1.13, 1.21]
12 for heterogeneity : 68% :
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D. Adjusted for confounders and glucose

Cohort Name

Weight (%) HR [95% CI]

Dubbo Study of the Elderly [ 3.11% 1.00[0.97, 1.04]
Women's Health Initiative Study (WHI-OS) o 3.02% 1.09[1.03, 1.15]
The Troms? Study (4th cohort) | 294% 1.21[1.13, 1.29]
The Nord-Trondelag Health Study 2 (HUNT 2) fa 2.88% 1.00[0.93, 1.08]
Norwegian Counties Study (NCS) S 2.86% 1.28[1.18, 1.38]
NHANES | Epidemiologic Follow—-up Study (NHEFS) s 2.85% 1.14[1.05, 1.23]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) ja] 2.84% 0.93[0.86, 1.01]
Multifactor Primary Prevention Study o obe 2.72% 1.29[1.17, 1.42]
Cardiovascular Health Study (CHS) fo] 2.68% 0.94[0.85, 1.04]
LIFE Study = 2.68% 0.98[0.88, 1.08]
Framingham Heart Study—Cohort : fa 267% 1.30[1.17, 1.44]
The age 40—-programme linked with the National Cause of Death Register = 257% 1.15[1.03, 1.29]
The Northern Manhattan Study (NOMAS) fra 254% 1.08[0.96, 1.21]
Whitehall | Study fra] 2.52% 1.09[0.97, 1.23]
Honolulu Heart Program (HHP) i 2.48% 1.08[0.96, 1.23]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) = 2.46% 0.99[0.87, 1.12]
Busselton Health Study : fa] 245% 1.25[1.10, 1.42]
Chinese Multi-Provincial Cohort Study (CMCS) : fa] 2.35% 1.54[1.34, 1.77]
Korean Medical Insurance Corporation Study (KMIC) B 2.33% 1.25[1.09, 1.44]
Rotterdam Study (RS) =] 2.22% 1.08[0.93, 1.26]
Study of Multifactorial Prevention of Ischemic Heart Disease N 217% 1.25[1.07, 1.47]
Framingham Heart Study-Offspring S 215% 1.32[1.12, 1.54]
Prospective Study of Women in Gothenburg b 2.03% 1.34[1.13, 1.59]
Kaunas Rotterdam Intervention Study (KRIS) : e 2.00% 1.29[1.08, 1.54]
Multi-Ethnic Study of Atherosclerosis (MESA) i 1.86% 1.19[0.98, 1.44]
NIPPON DATA80 I 1.79% 1.06[0.86, 1.30]
Prospective Cardiovascular Munster Study (PROCAM)  —— 1.76% 1.26[1.03, 1.56]
DETECT e 1.66% 1.05[0.84, 1.31]
CVDFACTS N 1.64% 1.65[1.32, 2.07]
EUROSTROKE e 1.47% 1.00[0.78, 1.28]
Abdominal Aortic Aneurysm Screening Program  —— 1.46% 0.97[0.76, 1.25]
Women's Health Initiative study, Clinical Trial (WHI-CT) ——q 1.45% 1.03[0.80, 1.32]
Uppsala Longitudinal Study of Adult Men (ULSAM) e 1.45% 0.94[0.73, 1.21]
Goteborg BEDA study | 1.32% 1.54[1.17, 2.03]
Seven Cities Cohort Study I 1.29% 1.21[0.91, 1.60]
Multiple Risk Factor Intervention Trial (MRFIT) |—-—| 1.25% 1.17[0.88, 1.55]
Puerto Rico Heart Health Program (PRHHP) ] 1.23% 1.47[1.10, 1.96]
Melbourne Collaborative Study (MCCS)  —— 1.21% 1.03[0.77, 1.38]
The Hisayama Study | 1.19% 1.47[1.09, 1.98]
Fletcher Challenge Heart and Health Study  — 1.12% 1.35[0.99, 1.85]
Western Collaborative Group Study (WCGS) e 1.06% 1.15[0.83, 1.60]
Shibata Cohort Study ] 1.04% 0.98[0.70, 1.36]
SENECA b 1.00% 0.78[0.56, 1.10]
Tehran Lipid and Glucose Study (TLGS) e 0.94% 0.91[0.64, 1.30]
MEGA Study e 0.94% 1.19[0.83, 1.71]
NIPPON DATA90 I ——— 0.93% 0.96[0.67, 1.38]
General Post Office Study (GPO) f— 0.86% 0.81[0.56, 1.19]
Ventimiglia di Sicilia Heart Study e 0.83% 1.18[0.80, 1.74]
JMS-ABPM (wave 1) ] 0.77% 0.87[0.58, 1.31]
Health Risks and Quality of Life in the Hong Kong Elderly e 0.75% 0.82[0.54, 1.24]
Diabetes Intervention Study T 0.72% 1.69[1.10, 2.58]
Perth Risk Factors Survey (Perth MONICA) I — 0.63% 0.81[0.51, 1.29]
Whitehall Il Study P 0.46% 0.81[0.46, 1.42]
Cohort study from Porto Alegre, southern Brazil b 0.41% 1.32[0.72, 2.41]
Tanno - Soubetsu Study e — 0.37% 0.86[0.45, 1.63]
Australia Longitudinal Study of Ageing (ALSA) I e— 0.36% 0.96[0.50, 1.84]
Akabane Study & | 0.35% 1.84[0.95, 3.57]
Zutphen cohort, Seven Countries Study, Phase I f - 0.34% 0.86[0.44, 1.68]
Beijing Aging Study : | 0.33% 0.78[0.40, 1.55]
East and West Finland Cohort, Seven Countries Study, Phase}!! - 0.29% 0.66[0.32, 1.38]
Saitama Cohort Study : | 0.29% 0.82[0.39, 1.72]
Ohasama Study f : 0.23% 1.17[0.52, 2.68]
Yunnan Tin Miner Cohort Study 1 » 0.23% 2.34[1.02, 5.34]
Anzhen 02 Cohort Study = 0.22% 2.06[0.88, 4.82]
Capital Iron and Steel Company Hospital Cohort (CISCH) f | 0.21% 1.93[0.80, 4.66]
Aito Town Study f | 0.15% 1.49[0.53, 4.16]
Fangshan Cohort Study f » 0.15% 2.06[0.72, 5.84]
Newcastle Study f | 0.15% 0.72[0.25, 2.06]
Electrical Generating Authority of Thailand Study (EGAT) | 0.14% 1.04[0.36, 3.01]
Huashan Study | 0.14% 1.01[0.34, 3.00]
Konan Health and Nutrition Study f » 0.06% 2.46[0.45,13.28]
RE Model 100.00% 1.13[1.09, 1.18]

12 for heterogeneity : 71%
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E. Adjusted for confounders and blood pressure, cholesterol
Weight (%) HR [95% CI]

Cohort Name

Dubbo Study of the Elderly 4.78% 0.99[0.95, 1.02]
Women's Health Initiative Study (WHI-OS) ] 4.35% 1.07[1.02, 1.13]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) 4.24% 0.95[0.90, 1.01]
The Troms? Study (4th cohort) a1 3.88% 1.13[1.05, 1.21]
The Nord—-Trondelag Health Study 2 (HUNT 2) fm 3.76% 1.00[0.93, 1.08]
NHANES | Epidemiologic Follow—-up Study (NHEFS) fa] 3.61% 1.05[0.97, 1.14]
Norwegian Counties Study (NCS) : 3.55% 1.14[1.05, 1.24]
Cardiovascular Health Study (CHS) |—-—| 3.15% 0.96[0.87, 1.06]
LIFE Study ' 3.11% 0.99[0.89, 1.09]
Rotterdam Study (RS) fa 3.07% 1.03[0.93, 1.14]
Framingham Heart Study—Cohort = 2.95% 1.12[1.00, 1.24]
The age 40-programme linked with the National Cause of Death Register }—-—‘_-_{ 2.79% 0.97[0.87, 1.09]
Whitehall | Study : 2.73% 1.21[1.08, 1.36]
The Northern Manhattan Study (NOMAS) Joa] 2.66% 1.08[0.96, 1.22]
Multifactor Primary Prevention Study e 263% 1.19[1.06, 1.35]
Chinese Multi-Provincial Cohort Study (CMCS) = 2.61% 1.16[1.03, 1.31]
Honolulu Heart Program (HHP) fa] 2.53% 0.99[0.87, 1.12]
Busselton Health Study = 250% 1.16[1.02, 1.32]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) ' 2.49% 0.98[0.86, 1.11]
Korean Medical Insurance Corporation Study (KMIC) : 2.16% 0.97[0.84, 1.12]
Study of Multifactorial Prevention of Ischemic Heart Disease ] 1.86% 1.03[0.87, 1.21]
Framingham Heart Study—-Offspring | 1.85% 1.21[1.03, 1.43]
Prospective Study of Women in Gothenburg : 1.64% 1.27[1.06, 1.52]
Kaunas Rotterdam Intervention Study (KRIS) : 1.51% 1.25[1.03, 1.51]
DETECT fa—] 1.44% 1.05[0.86, 1.28]
Multi-Ethnic Study of Atherosclerosis (MESA) F—— 1.44% 1.20[0.98, 1.46]
e e smieg )
. . o )

Prospective Cardiovascular Munster Study (PROCAM) ] 1.27% 1.16[0.94, 1.45]
Western Collaborative Group Study (WCGS) I 1.24% 1.11[0.89, 1.38]
CVDFACTS e 1.10% 1.38[1.09, 1.75]
Women's Health Initiative study, Clinical Trial (WHI-CT) e 1.03% 1.04[0.82, 1.34]
EUROSTROKE | 1.01% 0.95[0.74, 1.22]
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study - 0.97% 0.87[0.67, 1.12]
Uppsala Longitudinal Study of Adult Men (ULSAM) : 0.96% 0.88[0.68, 1.14]
Multiple Risk Factor Intervention Trial (MRFIT) : 0.84% 1.16[0.88, 1.53]
Dalmatia and Slavonia Cohort, Seven Countries Study : 0.82% 1.17[0.88, 1.55]
Melbourne Collaborative Study (MCCS) [ ——— 0.78% 0.97[0.72, 1.30]
Seven Cities Cohort Study —— 0.77% 1.00[0.75, 1.34]
Goteborg BEDA study B — 0.75% 1.48[1.09, 1.99]
Puerto Rico Heart Health Program (PRHHP) - 0.74% 1.22[0.91, 1.65]
Beijing Iron and Steel Worker Cohort Study - 0.68% 1.24[0.90, 1.70]
Hisayama Study : 0.65% 1.23[0.89, 1.70]
MEGA Study o —— 0.64% 1.29[0.93, 1.80]
Fletcher Challenge Heart and Health Study b 0.64% 1.19[0.85, 1.65]
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study e 0.64% 1.00[0.72, 1.39]
Shibata Cohort Study ) |—-—| 0.62% 0.88[0.63, 1.23]
East and West Finland Cohort, Seven Countries Study, Phase | — 0.60% 1.34[0.96, 1.88]
US Railroad Cohort, Seven Countries Study | 0.60% 0.99[0.71, 1.39]
SENECA ——-q 0.59% 0.78[0.55, 1.10]
NIPPON DATA90  E—— 0.53% 0.99[0.69, 1.43]
Corfu and Crete Cohort, Seven Countries Study e H 0.52% 0.67[0.46, 0.97]
Tehran Lipid and Glucose Study (TLGS) e 0.50% 0.77[0.53, 1.13]
General Post Office Study (GPO) e 0.49% 0.92[0.63, 1.34]
Tanushimaru and Ushibuka Cohort, Seven Countries Study |—-—| 0.48% 1.08[0.73, 1.59]
JMS-ABPM (wave 1) [ —— 0.40% 0.89[0.58, 1.36]
Six Chinese Cohorts Study f———] 0.37% 1.18[0.76, 1.83]
Perth Risk Factors Survey (Perth MONICA) b 0.33% 0.74[0.46, 1.18]
Diabetes Intervention Study p——— 0.32% 1.61[1.00, 2.59]
Whitehall 1l Study - 0.24% 0.88[0.50, 1.55]
Australia Longitudinal Study of Ageing (ALSA) ‘:{ 0.19% 0.96[0.51, 1.81]
Tanno - Soubetsu Study | 0.18% 0.73[0.38, 1.38]
Zutphen cohort, Seven Countries Study, Phase I | - | 0.17% 0.90[0.46, 1.76]
Beijing Aging Study ) f : | 0.16% 0.70[0.35, 1.40]
Zutphen cohort, Seven Countries Study, Phase | } - 0.15% 1.04[0.51, 2.12]
Akabane Study } - 0.15% 1.37[0.67, 2.83]
East and West Finland Cohort, Seven Countries Study, Phas‘,° H I - | 0.14% 0.59[0.28, 1.24]
Saitama Cohort Study f : | 0.14% 0.82[0.39, 1.72]
Yunnan Tin Miner Cohort Study — 0.11% 1.89[0.81, 4.40]
Ohasama Study } . 0.10% 1.02[0.43, 2.45]
Anzhen 02 Cohort Study I } : 0.10% 1.77[0.74, 4.26]
Aito T } - | 0.07% 1.73[0.62, 4.87

Nlésvcg:/tlr:asst?uddyy | ' ' 007% 0.7 E 0.27 2.18}
Electrical Generating Authority of Thailand Study (EGAT) f : 0.07% 0.88[0.30, 2.58]
R oLt

uashan Study - .06% .

Ventimiglia di Sicilia Heart Study f I : 0.03% 1. 15 [0.23, 5.82]
Konan Health and Nutrition Study - 0.02% 3.91[0.63,24.38]
RE Model ‘ 100.00% 1.06[1.03, 1.09]

12 for heterogeneity : 40%
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F. Adjusted for confounders and blood pressure, glucose

Cohort Name

Weight (%) HR [95% CI]

Dubbo Study of the Elderly ] 4.44% 0.99[0.95, 1.02]
Women's Health Initiative Study (WHI-OS) ] 4.14% 1.05[0.99, 1.11]
The Troms? Study (4th cohort) ] 3.80% 1.12[1.04, 1.20]
The Nord-Trondelag Health Study 2 (HUNT 2) f 3.73% 0.95[0.88, 1.03]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) b 3.64% 0.88[0.81, 0.95]
NHANES | Epidemiologic Follow—-up Study (NHEFS) Fq 3.62% 1.05[0.97, 1.13]
Norwegian Counties Study (NCS) e 3.60% 1.16[1.07, 1.26]
LIFE Study fa] 3.26% 0.97[0.88, 1.07]
Cardiovascular Health Study (CHS) f= 3.22% 0.93[0.84, 1.02]
Framingham Heart Study—Cohort =] 3.08% 1.11[1.00, 1.24]
The age 40—programme linked with the National Cause of Death Register fa] 2.95% 0.97[0.87, 1.09]
Whitehall | Study = 2.85% 1.09[0.97, 1.23]
The Northern Manhattan Study (NOMAS) fa] 2.85% 1.05[0.93, 1.18]
Multifactor Primary Prevention Study e 2.82% 1.19[1.06, 1.35]
Honolulu Heart Program (HHP) =] 271% 0.98[0.86, 1.11]
Busselton Health Study = 269% 1.16[1.02, 1.32]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) |—-—| 2.62% 0.95[0.83, 1.08]
Korean Medical Insurance Corporation Study (KMIC) |—-—| 241% 0.96[0.83, 1.11]
Chinese Multi-Provincial Cohort Study (CMCS) | 2.38% 1.16[1.00, 1.34]
Rotterdam Study (RS) = 2.22% 1.05[0.90, 1.23]
Study of Multifactorial Prevention of Ischemic Heart Disease | 210% 1.03[0.87, 1.21]
Framingham Heart Study-Offspring e 2.07% 1.18[1.00, 1.40]
Prospective Study of Women in Gothenburg = 1.85% 1.28[1.07, 1.54]
Kaunas Rotterdam Intervention Study (KRIS) |—-—| 1.72% 1.22[1.01, 1.49]
DETECT f—a—] 1.68% 1.05[0.86, 1.28]
Multi-Ethnic Study of Atherosclerosis (MESA) [ — 1.66% 1.14[0.93, 1.39]
NIPPON DATA80 | 1.57% 0.97[0.79, 1.20]
Prospective Cardiovascular Munster Study (PROCAM) e 1.50% 1.16[0.93, 1.44]
CVDFACTS ] 1.33% 1.37[1.08, 1.73]
EUROSTROKE ] 1.22% 0.95[0.74, 1.22]
Abdominal Aortic Aneurysm Screening Program e 1.19% 0.95[0.74, 1.22]
Women's Health Initiative study, Clinical Trial (WHI-CT) ——q 1.18% 1.00[0.78, 1.29]
Uppsala Longitudinal Study of Adult Men (ULSAM)  —— 1.12% 0.86[0.66, 1.12]
Goteborg BEDA study B 1.03% 1.44[1.09, 1.90]
Multiple Risk Factor Intervention Trial (MRFIT) I 1.01% 1.15[0.87, 1.52]
Seven Cities Cohort Study ——] 0.95% 0.99[0.74, 1.33]
The Hisayama Study o 0.93% 1.34[1.00, 1.80]
Puerto Rico Heart Health Program (PRHHP) [ 0.92% 1.26[0.93, 1.70]
Melbourne Collaborative Study (MCCS)  ——— 0.91% 0.96[0.71, 1.30]
Fletcher Challenge Heart and Health Study I 0.81% 1.20[0.87, 1.66]
Shibata Cohort Study e 0.76% 0.87[0.62, 1.21]
Western Collaborative Group Study (WCGS) |—-—| 0.74% 0.96[0.68, 1.35]
SENECA b 0.71% 0.73[0.52, 1.04]
MEGA Study " 0.65% 1.14[0.79, 1.65]
NIPPON DATA90 e 0.65% 0.94[0.65, 1.36]
Tehran Lipid and Glucose Study (TLGS) [ 0.64% 0.76[0.53, 1.11]
General Post Office Study (GPO) P 0.62% 0.79[0.54, 1.16]
Ventimiglia di Sicilia Heart Study —— 0.53% 1.14[0.75, 1.72]
JMS-ABPM (wave 1) e 0.52% 0.88[0.58, 1.34]
Health Risks and Quality of Life in the Hong Kong Elderly " 0.51% 0.77[0.51, 1.18]
Diabetes Intervention Study e 0.49% 1.54[1.00, 2.38]
Perth Risk Factors Survey (Perth MONICA) I —— 043% 0.73[0.46, 1.17]
Whitehall Il Study f————— 0.30% 0.81[0.46, 1.42]
Cohort study from Porto Alegre, southern Brazil b 0.30% 1.29[0.73, 2.27]
Tanno - Soubetsu Study ] 0.24% 0.72[0.38, 1.36]
Australia Longitudinal Study of Ageing (ALSA) e — 0.23% 0.95[0.50, 1.84]
Zutphen cohort, Seven Countries Study, Phase I f - | 0.21% 0.81[0.41, 1.60]
Beijing Aging Study - | 0.20% 0.68[0.34, 1.37]
Akabane Study } - 0.19% 1.34[0.65, 2.77]
Saitama Cohort Study - 0.18% 0.71[0.34, 1.47]
East and West Finland Cohort, Seven Countries Study, Pha°°|! : | 0.18% 0.65[0.31, 1.37]
Yunnan Tin Miner Cohort Study b— | 0.14% 1.88[0.80, 4.39]
Ohasama Study f : 0.14% 1.10[0.47, 2.59]
Anzhen 02 Cohort Study b— | 0.13% 1.85[0.76, 4.50]
Capital Iron and Steel Company Hospital Cohort (CISCH) f : | 0.10% 1.28[0.47, 3.48]
Aito Town Study f - | 0.09% 1.51[0.54, 4.24]
Electrical Generating Authority of Thailand Study (EGAT) - 0.09% 0.94[0.33, 2.69]
Newcastle Study f - | 0.09% 0.64[0.22, 1.88]
Huashan Study : 0.08% 0.91[0.31, 2.74]
Fangshan Cohort Study } : > 0.07% 222[0.69, 7.16]
Konan Health and Nutrition Study f - » 0.03% 3.68[0.62,21.95]
RE Model ’ 100.00% 1.04[1.01, 1.08]
12 for heterogeneity : 49% :
I 1 i 1 1
0.10 0.50 1.00 2.00 4.00

Hazard ratio
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G. Adjusted for confounders and cholesterol, glucose
Weight (%) HR [95% CI]

Cohort Name

Dubbo Study of the Elderly [ | 3.61% 1.00[0.97, 1.04]
Women's Health Initiative Study (WHI-OS) e 3.46% 1.09[1.03, 1.15]
The Troms? Study (4th cohort) fa 3.29% 1.20[1.12, 1.29]
The Nord-Trondelag Health Study 2 (HUNT 2) fef 3.24% 0.95[0.88, 1.03]
NHANES | Epidemiologic Follow—-up Study (NHEFS) 3.20% 1.14[1.05, 1.23]
Norwegian Counties Study (NCS) 3.19% 1.25[1.15, 1.35]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) fa] 3.18% 0.94[0.87, 1.02]
Cardiovascular Health Study (CHS) fa 2.95% 0.94[0.85, 1.04]
LIFE Study ja 2.94% 0.97[0.88, 1.07]
Framingham Heart Study—-Cohort = 293% 1.30[1.17, 1.44]
The age 40-programme linked with the National Cause of Death Register = 281% 1.12[1.00, 1.25]
Whitehall | Study fa] 2.72% 1.09[0.97, 1.22]
Multifactor Primary Prevention Study fa] 271% 1.26[1.12, 1.42]
Chinese Multi-Provincial Cohort Study (CMCS) = 2.68% 1.16[1.03, 1.31]
The Northern Manhattan Study (NOMAS) e 267% 1.10[0.97, 1.24]
Honolulu Heart Program (HHP) =] 2.66% 1.11[0.98, 1.25]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) fa 2.64% 0.99[0.87, 1.12]
Busselton Health Study fa] 261% 1.24[1.09, 1.41]
Korean Medical Insurance Corporation Study (KMIC) fa] 244% 1.24[1.08, 1.43]
Rotterdam Study (RS) fa] 229% 1.09[0.94, 1.28]
Framingham Heart Study-Offspring f—=—] 2.22% 1.31[1.12, 1.54]
Study of Multifactorial Prevention of Ischemic Heart Disease fa] 2.22% 1.24[1.06, 1.46]
Prospective Study of Women in Gothenburg e 2.03% 1.34[1.12, 1.60]
Kaunas Rotterdam Intervention Study (KRIS) ] 2.00% 1.28[1.07, 1.54]
Multi-Ethnic Study of Atherosclerosis (MESA) ] 1.85% 1.19[0.98, 1.45]
DETECT =] 1.83% 1.05[0.86, 1.28]
NIPPON DATA80 —=— 1.74% 1.07[0.87, 1.32]
Prospective Cardiovascular Munster Study (PROCAM) e 1.70% 1.25[1.01, 1.54]
CVDFACTS | 1.57% 1.63[1.29, 2.04]
EUROSTROKE  —— 1.41% 1.00[0.78, 1.28]
Women's Health Initiative study, Clinical Trial (WHI-CT) f——o 1.38% 1.02[0.80, 1.32]
Uppsala Longitudinal Study of Adult Men (ULSAM) ] 1.34% 0.94[0.73, 1.22]
Goteborg BEDA study Db 1.24% 1.53[1.16, 2.02]
The Hisayama Study |——-—| 1.21% 1.26[0.95, 1.67]
Seven Cities Cohort Study |—-—| 1.20% 1.20[0.90, 1.59]
Multiple Risk Factor Intervention Trial (MRFIT) |—-—| 1.18% 1.17[0.88, 1.55]
Melbourne Collaborative Study (MCCS) |—-—| 1.17% 1.04[0.78, 1.39]
Puerto Rico Heart Health Program (PRHHP) : — 1.14% 1.44[1.07, 1.93]
Fletcher Challenge Heart and Health Study |—-—| 1.01% 1.34[0.97, 1.84]
Shibata Cohort Study |—-—| 0.96% 0.99[0.71, 1.37]
Western Collaborative Group Study (WCGS) f—— 0.96% 1.14[0.82, 1.59]
SENECA e 0.91% 0.79[0.56, 1.11]
MEGA Study e 0.85% 1.19[0.83, 1.70]
Tehran Lipid and Glucose Study (TLGS)  E— 0.85% 0.91[0.64, 1.31]
NIPPON DATA90  E— 0.83% 1.00[0.69, 1.44]
General Post Office Study (GPO) ] 0.79% 0.82[0.57, 1.20]
Ventimiglia di Sicilia Heart Study [ S — 0.75% 1.18[0.80, 1.74]
JMS-ABPM (wave 1) . 0.68% 0.87[0.58, 1.31]
Diabetes Intervention Study i e 0.59% 1.76[1.13, 2.76]
Perth Risk Factors Survey (Perth MONICA) I — 0.56% 0.81[0.51, 1.29]
Whitehall Il Study I — 0.39% 0.83[0.47, 1.47]
Australia Longitudinal Study of Ageing (ALSA) O 0.32% 0.98[0.52, 1.85]
Tanno - Soubetsu Study s — 0.31% 0.92[0.48, 1.75]
Zutphen cohort, Seven Countries Study, Phase I | : 0.29% 0.86[0.44, 1.69]
Akabane Study = | 0.28% 1.79[0.91, 3.54]
Beijing Aging Study f . | 0.28% 0.78[0.39, 1.54]
East and West Finland Cohort, Seven Countries Study, Phase |4 - 0.25% 0.66[0.32, 1.38]
Saitama Cohort Study f | 0.24% 0.88[0.42, 1.84]
Yunnan Tin Miner Cohort Study i » 0.20% 2.41[1.07, 5.45]
Anzhen 02 Cohort Study = | 0.19% 2.01[0.86, 4.68]
Ohasama Study f 0.19% 1.08[0.46, 2.53]
Aito Town Study f | 0.13% 1.74[0.62, 4.89]
Fangshan Cohort Study } > 0.13% 2.14[0.75, 6.09]
Newcastle Study f | 0.12% 0.72[0.25, 2.07]
Electrical Generating Authority of Thailand Study (EGAT) f 0.12% 0.97[0.33, 2.88]
Huashan Study f 0.11% 0.89[0.29, 2.73]
Konan Health and Nutrition Study f » 0.05% 2.35[0.42,13.28]
RE Model ‘ 100.00% 1.12[1.08, 1.17]
12 for heterogeneity : 65% :
I 1 I 1 1
0.10 0.50 1.00 2.00 4.00

Hazard ratio
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H. Adjusted for confounders and blood pressure, cholesterol, glucose
Weight (%) HR [95% CI]

Cohort Name

Dubbo Study of the Elderly H 4.93% 0.99[0.95, 1.02]
Women's Health Initiative Study (WHI-OS) | 4.54% 1.05[0.99, 1.11]
The Troms? Study (4th cohort) ! 420% 1.11[1.04, 1.19]
The Nord-Trondelag Health Study 2 (HUNT 2) Ta 4.00% 1.00[0.93, 1.08]
NHANES | Epidemiologic Follow—-up Study (NHEFS) Fa 3.84% 1.04[0.96, 1.13]
Norwegian Counties Study (NCS) e 3.80% 1.14[1.05, 1.24]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) faf 3.75% 0.88[0.81, 0.96]
Cardiovascular Health Study (CHS) fa 3.38% 0.93[0.84, 1.02]
LIFE Study ja-] 3.36% 0.97[0.87, 1.07]
Framingham Heart Study—-Cohort = 3.21% 1.12[1.00, 1.24]
The age 40-programme linked with the National Cause of Death Register = 3.02% 0.96[0.86, 1.08]
Whitehall | Study fa] 2.94% 1.09[0.97, 1.23]
Multifactor Primary Prevention Study = 290% 1.18[1.04, 1.33]
Chinese Multi-Provincial Cohort Study (CMCS) |—-—| 2.87% 1.16[1.03, 1.31]
The Northern Manhattan Study (NOMAS) =] 2.87% 1.07[0.95, 1.21]
Honolulu Heart Program (HHP) |—-—| 2.78% 0.98[0.86, 1.11]
Cohort of Norway (CONOR) (except Troms? and HUNT studies) |—-—| 2.76% 0.94[0.83, 1.07]
Busselton Health Study = 2.74% 1.15[1.02, 1.31]
Korean Medical Insurance Corporation Study (KMIC) |—-—| 241% 0.97[0.84, 1.12]
Rotterdam Study (RS) |—-—| 2.23% 1.06[0.91, 1.24]
Study of Multifactorial Prevention of Ischemic Heart Disease — 2.09% 1.02[0.87, 1.20]
Framingham Heart Study-Offspring ] 2.05% 1.18[1.00, 1.40]
Prospective Study of Women in Gothenburg ] 1.82% 1.27[1.06, 1.53]
Kaunas Rotterdam Intervention Study (KRIS) e 1.68% 1.22[1.01, 1.49]
Multi-Ethnic Study of Atherosclerosis (MESA) b 1.60% 1.14[0.93, 1.40]
NIPPON DATA80 p—— 1.44% 0.98[0.79, 1.22]
Prospective Cardiovascular Munster Study (PROCAM) F—q 1.43% 1.15[0.92, 1.43]
The Hisayama Study I 1.39% 1.11[0.89, 1.39]
DETECT e 1.38% 1.00[0.80, 1.25]
CVDFACTS N 1.24% 1.36[1.07, 1.73]
EUROSTROKE f—q 1.16% 0.95[0.74, 1.22]
Women's Health Initiative study, Clinical Trial (WHI-CT) e 1.13% 1.00[0.77, 1.29]
Uppsala Longitudinal Study of Adult Men (ULSAM) —— 1.10% 0.86[0.66, 1.12]
Goteborg BEDA study ] 0.98% 1.45[1.10, 1.91]
Multiple Risk Factor Intervention Trial (MRFIT) |—-—| 0.96% 1.15[0.87, 1.52]
Seven Cities Cohort Study e 0.90% 0.99[0.73, 1.32]
Melbourne Collaborative Study (MCCS) ] 0.89% 0.97[0.72, 1.30]
Puerto Rico Heart Health Program (PRHHP) |—-—| 0.86% 1.24[0.92, 1.67]
Fletcher Challenge Heart and Health Study |—-—| 0.74% 1.17[0.84, 1.63]
Shibata Cohort Study |—-—| 0.72% 0.87[0.62, 1.22]
Western Collaborative Group Study (WCGS) f—— 0.69% 0.96[0.68, 1.35]
SENECA . 0.66% 0.74[0.52, 1.05]
NIPPON DATA90  E—— 0.62% 0.98[0.68, 1.41]
MEGA Study  E— 0.61% 1.14[0.79, 1.65]
General Post Office Study (GPO) EE— 0.59% 0.80[0.55, 1.17]
Tehran Lipid and Glucose Study (TLGS) [ — 0.59% 0.77[0.53, 1.12]
Ventimiglia di Sicilia Heart Study p——q 049% 1.14[0.75, 1.72]
JMS-ABPM (wave 1) I — 0.47% 0.88[0.57, 1.35]
Diabetes Intervention Study e — 041% 1.54[0.98, 2.43]
Perth Risk Factors Survey (Perth MONICA) e 0.40% 0.73[0.46, 1.17]
Whitehall Il Study e — 0.27% 0.83[0.47, 1.47]
Australia Longitudinal Study of Ageing (ALSA) | 0.22% 0.96[0.51, 1.81]
Tanno - Soubetsu Study [ — 0.22% 0.76[0.40, 1.44]
Zutphen cohort, Seven Countries Study, Phase Il f : | 0.20% 0.82[0.42, 1.61]
Beijing Aging Study f - | 0.19% 0.68[0.34, 1.36]
Akabane Study - 0.17% 1.32[0.63, 2.77]
Saitama Cohort Study f : | 0.16% 0.76[0.36, 1.59]
East and West Finland Cohort, Seven Countries Study, Phase}H | 0.16% 0.65[0.31, 1.37]
Yunnan Tin Miner Cohort Study — 0.13% 1.89[0.81, 4.40]
Ohasama Study f : 0.12% 1.03[0.43, 2.46]
Anzhen 02 Cohort Study f - 0.12% 1.77[0.74, 4.26]
Aito Town Study f - | 0.09% 1.75[0.62, 4.96 ]
Newcastle Study } : | 0.08% 0.64[0.22, 1.88]
Electrical Generating Authority of Thailand Study (EGAT) f - | 0.08% 0.88[0.30, 2.58]
Huashan Study f : | 0.07% 0.80[0.25, 2.55]
Fangshan Cohort Study f - » 0.07% 2.33[0.71, 7.58]
Konan Health and Nutrition Study - » 0.03% 3.93[0.65,23.85]
RE Model ’ 100.00% 1.04[1.01, 1.08]
12 for heterogeneity : 45% :
I 1 I 1 1
0.10 0.50 1.00 2.00 4.00

Hazard ratio
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Figure 1.S4: Cohort-specific hazard ratios (HRs) of CHD for overweight vs. normal weight.
(Some cohorts that had BMI continuously did not have sufficient events in this BMI range for
categorical analysis.)
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A. Adjusted for confounders

Australia Longitudinal Study of Ageing (ALSA) f
Ventimiglia di Sicilia Heart Study f
Beijing Anzhen Cohort Study f
NIPPON DATA90 f
Electrical Generating Authority of Thailand Study (EGAT) f
Seven Cities Cohort Study f
Health Risks and Quality of Life in the Hong Kong Elderly f
Tanno - Soubetsu Study f

Capital Iron and Steel Company Hospital Cohort (CISCH) f

Cohort Name Weight (%) HR [95% CI]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) | 3.77% 1.28[1.20, 1.36
The Nord-Trondelag Health Study 1 (HUNT 1) : 3.64% 1.22[1.14, 1.31
Whitehall | Study : 357% 1.22[1.14, 1.32
Norwegian Counties Study (NCS) : 3.53% 1.43[1.32, 1.54
Finnish Mobile Clinic Health Examination Survey (FMC) & 3! 342% 1.18[1.08, 1.27
Honolulu Heart Program (HHP) s 3.38% 1.21[1.11, 1.31
Women's Health Initiative Study gWHI—OS) = 3! 3.16% 1.36[1.23, 1.49
Multifactor Primary Prevention Study o 3.04% 1.31[1.18, 1.45
The age 40—programme linked with the National Cause of Death Register Coh 294% 1.36[1.22, 1.51
The Tromsg Study (4th cohort) C e 2.92% 1.44[1.29, 1.60
Multiple Risk Factor Intervention Trial (MRFIT) - 2.83% 1.12[1.00, 1.25
Cardiovascular Health Study (CHS) i 2.77% 1.16[1.03, 1.30
Western Collaborative Group Study (WCGS) ! 2.68% 1.20[1.07, 1.36
Rotterdam Study (RS) fm—] 2.55% 1.10[0.97, 1.26
Atherosclerosis Risk in Communities Study (ARIC) o 2.46% 1.39[1.21, 1.59
Danish Diet, Cancer and Health study =] 2.38% 1.44[1.25, 1.65
Busselton Health Study =] 2.33% 1.12[0.97, 1.29
China Prospective Study =] 227% 1.26[1.09, 1.45
The Nord— rondela% Health Study 2 (HUNT 2) | 2.20% 1.20[1.03, 1.39
Framingham Heart Study—-Cohor f—a—] 2.16% 1.14[10.98, 1.33
Study of Multifactorial Prevention of Ischemic Heart Disease [ 211% 1.10[0.94, 1.28
Cohort of Norway (CONOR&#except Tromsg and HUNT studies) f—a—| 1.97% 1.14[0.96, 1.35
Framingham Heart Study-Offspring N 1.84% 1.37[1.14, 1.63
Dubbo tUdE/ of the Elderly = 1.78% 1.28[1.07, 1.54
Kaunas Rotterdam Intervention Study (KRIS : 1.65% 1.03[0.85, 1.25
Prospective Cardiovascular Munster Study (PROCAM) 1.62% 1.53[1.25, 1.86
US Railroad Cohort, Seven Countries Stud f—a—] 1.44% 1.08[0.87, 1.34
Puerto Rico Heart Health Program (PRHHP) e 1.36% 1.31[1.05, 1.64
Canada Nutrition Database f—a—] 1.27% 0.90[0.71, 1.14
East and West Finland Cohort, Seven Countries Study, Phase | i | 1.16% 1.37[1.07, 1.76
Abdominal Aortic Aneurysm Screening Program f—a—| 1.14% 1.07[0.83, 1.38
Korean Medical Insurance Corporation Study (KMIC) | 1.11% 1.53[1.18, 1.98
Busselton Health Study (BHS) i 1.06% 1.11[0.85, 1.45
Melbourne Collaborative Study (MCCS) ——q 1.00% 1.07[0.81, 1.41
General Post Office Study (GPO)  E— 0.98% 1.11[0.84, 1.47
LIFE Stud 0.96% 1.06[0.80, 1.42
Chinese Multi-Provincial Cohort Stude/ (CMCSs) N | 0.94% 1.75[1.31, 2.33
Turkish Adult Risk Factor Study (TARF) : b——q 0.90% 1.87[1.39, 2.51
CVDFACTS e 0.88% 1.45[1.08, 1.96
Uppsala Longitudinal Study of Adult Men (ULSAM) e a— 0.86% 1.22[0.90, 1.65
Prospective Study of Women in Gothenburg f—a—o 0.86% 1.31[0.97, 1.77
Tehran Lipid and Glucose Study (TLGS) B 0.82% 1.75[1.28, 2.39
Multi-Ethnic Study of Atherosclerosis (MESA)  re—— 0.82% 0.97[0.71, 1.33
The Northern Manhattan Study (NOMAS) [ 0.81% 1.14[0.83, 1.56
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study : 0.79% 1.32[0.96, 1.82
Fletcher Challenge Heart and Health Study : 0.71% 1.31[0.93, 1.85
EURODIAB Prospective Complications Study - 0.68% 1.28[0.90, 1.82
Perth Risk Factors Survey (Perth MONICA) e — 0.66% 1.36[0.95, 1.94
MEGA Study ] 0.66% 1.19[0.83, 1.69
Zutphen cohort, Seven Countries Study, Phase | e 0.66% 1.31[0.92, 1.87
Singapore Cardiovascular Cohort Studg [ — 0.54% 1.42[0.95, 2.12
National Heart foundation Risk Factor Prevalence Study - 0.52% 1.36[0.91, 2.06
W}omﬁn‘s Healtgtln(ijtiative study, Clinical Trial (WHI-CT) - 8‘5185? jlgg ?82 , %2113
e Hisayama Study  —— 49% 1. .04, 2.

Tianjin SE{de 041% 1.62[1.01, 2.58
BeiHing Iron and Steel Worker Cohort Study - 0.38% 1.59[0.98, 2.58
Dalmatia and Slavonia Cohort, Seven Countries Study I — 0.37% 1.38[0.84, 2.26
SENECA b 0.35% 0.74[0.44, 1.23
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study R —— 0.34% 2.15[1.28, 3.60
Whitehall Il Study e | 0.33% 1.73[1.03, 2.93
DETECT o — 0.33% 1.34[0.79, 2.28
NIPPON DATA80 — 0.30% 1.34[0.77, 2.33
Goteborg BEDA study ] 0.30% 1.58[0.91, 2.75
Risk of ischaemic heart disease in Zaragoza (ZACARIS% I | 0.26% 2.25(1.24, 4.08
East and West Finland Cohort, Seven Countries Study, Phase I f——— 0.26% 1.06[0.58, 1.94
Diabetes Intervention Study ] 0.24% 1.59[0.85, 2.97
Hisayama Study P 0.24% 1.94[1.03, 3.65
Cohort study from Porto Alegre, southern Brazil - 0.22% 1.06[0.56, 2.03
Shibata Cohort Stud : f——--—> 0.22% 2.65[1.38, 5.07
JMS-ABPM (wave 1 | 0.22% 1.06[0.55, 2.04
Akabane Studkl e 0.21% 0.88[0.45, 1.72
Corfu and Crete Cohort, Seven Countries Study b— | 0.18% 1.56[0.75, 3.24
: 1.25[0.58, 2.69

0.91[0.41, 1.98

1.1410.51, 2.57

0.80[0.34, 1.86

0.72[0.27, 1.89

0.90[0.34, 243

0.62[0.23, 1.68

0.91[0.28, 2.93

1.20[0.36, 3.96

1.58[0.47, 5.31

2141058, 7.84

0.95[0.20, 4.42
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ix Chinese Cohorts Study .07%

Six Chi Cohorts Stud f 0.07%

Newcastle Study f 0.06% 2. . .
Saitama Cohort Study f : 0.04% 0. .20, 4.
The Kinmen Neurological Disorders Survey (KINDS) f - I} 0.03% 1.62[0.26,10.12
Tanushimaru and Ushibuka Cohort, Seven Countries Study 2 - | 0.02% 0.39[0.05, 2.99
RE Model ) 100.00% 1.26[1.22, 1.30]

12 for heterogeneity : 40%
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B. Adjusted for confounders and blood pressure

Cohort Name

Weight (%) HR [95% CI]

Vorarlberg Health Monitoring & Promotion Programme (VHM&PP)
The Nord-Trondelag Health Study 1 (HUNT 1)

Whitehall | Study

Norwegian Counties Study (NCS)

Finnish Mobile Clinic Health Examination Survey (FMC)

Honolulu Heart Program (HHP)

Women's Health Initiative Study gWHI—OS)

Multifactor Primary Prevention Stud

y
The age 40—programme linked with the National Cause of Death Register

The Tromsg Study (4th cohort)

Multiple Risk Factor Intervention Trial (MRFIT)
Cardiovascular Health Study (CHS)

Western Collaborative Group Study (WCGS)

Rotterdam Study (RS)

Atherosclerosis Risk in Communities Study (ARIC)
Danish Diet, Cancer and Health study

Busselton Health Study

China Prospective Study

The Nord- rondela% Health Study 2 (HUNT 2)
Framingham Heart Study—Cohor

Study of Multifactorial Prevention of Ischemic Heart Disease
Cohort of Norway (CONOR&#except Tromsg and HUNT studies)
Framingham Heart Study-Offspring

Dubbo tud?/ of the Elderly

Kaunas Rotterdam Intervention Study (KRIS
Prospective Cardiovascular Munster Study (PROCAM)
US Railroad Cohort, Seven Countries Stud

Puerto Rico Heart Health Program (PRHHP)

Canada Nutrition Database

East and West Finland Cohort, Seven Countries Study, Phase |
Abdominal Aortic Aneurysm Screening Program
Korean Medical Insurance Corporation Study (KMIC)
Busselton Health Study (BHS)

Melbourne Collaborative Study (MCCS)

General Post Office Study (GPO)

LIFE Stud

Chinese Multi-Provincial Cohort Stude/ (CMCS)

Turkish Adult Risk Factor Study (TARF)

CVDFACTS

Uppsala Longitudinal Study of Adult Men (ULSAM)
Prospective Study of Women in Gothenburé;
Multi-Ethnic Study of Atherosclerosis (MESA)

Tehran Lipid and Glucose Study (TLGS)

The Northern Manhattan Study (NOMAS)

Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study
Fletcher Challenge Heart and Health Study

EURODIAB Prospective Complications Study

MEGA Stuclj:y

Perth Risk Factors Survey (Perth MONICA)

Zutphen cohort, Seven Countries Studg, Phase |
National Heart foundation Risk Factor Prevalence Study
Singapore Cardiovascular Cohort Study

Women's Health Initiative study, Clinical Trial (WHI-CT)
The Hisae/ama Study

Tianjin Study

Being Iron and Steel Worker Cohort Study

SENECA

Dalmatia and Slavonia Cohort, Seven Countries Studé

Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study
Whitehall Il Study

DETECT

NIPPON DATA80

Goteborg BEDA study

Risk of ischaemic heart disease in Zaragoza (ZACARIS%
East and West Finland Cohort, Seven Countries Study, Phase Il
Diabetes Intervention Study

Hisayama Study

Cohort Stuﬁkl from Porto Alegre, southern Brazil
JMS-ABPM (wave 1)

Shibata Cohort Study

Akabane Studkl

Corfu and Crete Cohort, Seven Countries Study
Australia Longitudinal Study of Ageing (ALSA)
Ventimiglia di Sicilia Heart Study

Beijing Anzhen Cohort Study

NIPPON DATA90

4.05%
3.98%
3.88%
3.81%
3.69%
3.59%
3.35%
3.19%
3.14%
3.06%
2.95%
2.87%
2.72%
2.59%
2.49%
2.39%
2.34%
2.27%
2.21%
2.15%
2.09%
1.90%
1.82%
1.77%
1.59%
1.56%
1.35%
1.28%
1.20%
1.10%
1.08%
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ectrical Generating Authority of Thailand Study : o
Electrical G ting Authority of Thailand Study (EGAT) f - | 0.09%
Health Risks and Quality of Life in the Hong Kong Elderly f - | 0.09%
Seven Cities Cohort Study | : | 0.09%
Tanno - Soubetsu Study f : | 0.06%
Capital Iron and Steel Company Hospital Cohort (CISCH) f - | 0.06%
Six Chinese Cohorts Study f : | 0.06%
Newcastle Study f : » 0.05%
Saitama Cohort Study < : | 0.04%
The Kinmen Neurological Disorders Survey (KINDS) f : » 0.03%
Tanushimaru and Ushibuka Cohort, Seven Countries Study 2 - | 0.02%
RE Model N 100.00% 1.18[1.14,1.22]

12 for heterogeneity : 34%
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Cohort Name

C. Adjusted for confounders and cholesterol

Weight (%) HR [95% CI]

Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) S g 454% 1.24[1.16,1.33
Whitehall | Study © 4.392/0 1.22[1.13,1.31
Norwegian Counties Study (NCS) Coig 4.30% 1.31[1.22,1.42
Finnish Mobile Clinic Health Examination Survey (FMC) g 4.15% 1.14[1.05,1.24
Honolulu Heart Program (HHP) S 4.07% 1.18[1.09,1.29
Women's Health Initiative Study (WHI-OS) Coh 3.72% 1.33[1.21,1.46
Multifactor Primary Prevention Study S 3.53% 1.23[1.11,1.36
The Tromsg Study (4th cohort) Cb 3.39% 1.35[1.21,1.50
The age 40-programme linked with the National Cause of Death Register e 3.38% 1.16[1.04,1.29
Multiple Risk Factor Intervention Trial (MRFIT) | 3.26% 1.11[0.99,1.24
Cardiovascular Health Study (CHS) [ 3.16% 1.14[1.02,1.28
Western Collaborative Group Study (WCGS) - 3.04% 1.17[1.04,1.32
Rotterdam Study (RS) B Fm 2.842/0 1.08[0.95,1.23
Atherosclerosis Risk in Communities Study (ARIC) e 2.73% 1.34[1.17,1.53
Danish Diet, Cancer and Health study B 2.64% 1.37[1.19,1.57
Busselton Health Study ] 2.56% 1.07[0.93,1.24
The Nord-Trondelag Health Study 2 (HUNT 2) = 240% 1.17[1.01,1.36
Framingham Heart Study-Cohort fo—] 2.35% 1.09[0.93,1.27
Study of Multifactorial Prevention of Ischemic Heart Disease | 2.24% 1.02[0.87,1.19
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) fa—] 2.12% 1.13[0.96, 1.34
Framingham Heart Study—-Offspring }:’ 1.94% 1.29[1.08, 1.54
Dubbo Study of the Elderly : 1.86% 1.27[1.06,1.53
Kaunas Rotterdam Intervention Study (KRIS) ——] 1.70% 0.99[0.82,1.21
Prospective Cardiovascular Munster Study (PROCAM) | 1.68% 1.42[1.17,1.73
US Railroad Cohort, Seven Countries Study ] 147% 1.03[0.83,1.28
Puerto Rico Heart Health Program (PRHHP) f—a— 1.38% 1.22[0.97,1.53
Canada Nutrition Database  — 1.23% 0.86[0.68,1.10
East and West Finland Cohort, Seven Countries Study, Phase | T 1.16% 1.34[1.04,1.72
Korean Medical Insurance Corporation Study (KMIC) B 1.11% 1.40[1.08, 1.81
Busselton Health Study (BHS) 1.06% 1.09[0.83,1.42
Melbourne Collaborative Study (MCCS) f—a— 1.00% 1.05[0.80,1.38
General Post Office Study (GPO) f—=—o 0.97% 1.08[0.82,1.44
Chinese Multi-Provincial Cohort Study (CMCS) N | 8882;0 :]Igg (’I)%; , %%S
LIFE Study : 90% 1. 7, 1.
Turkish Adult Risk Factor Study (TARF) : |_._|‘—{ 82% ]ig ]g? , %g;
CVDFACTS : 87% 1. .07, 1.
Uppsala Longitudinal Study of Adult Men (ULSAM) ——q 0.85% 1.21[0.89, 1.64
Prospective Study of Women in Gothenburg —— 0.85% 1.32[0.98, 1.80
Multi-Ethnic Study of Atherosclerosis (MESA) —— 0.80% 0.98[0.71,1.34
Tehran Lipid and Glucose Study (TLGS) b 0.80% 1.66[1.21,2.28
The Northern Manhattan Study (NOMAS) e 0.78% 1.14[0.83, 1.57
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study e 0.75% 1.20[0.87, 1.66
Fletcher Challenge Heart and Health Study ':::{{ 0.69% 1.24[0.88,1.74
EURODIAB Prospective Complications Study : ggigo :Ilfg ggg , ;Igg
MEGA Study " 64% 1. .83, 1.
Perth Risk Factors Survey (Perth MONICA)  Em— 0.64% 1.31[0.92,1.87
Zutphen cohort, Seven Countries Study, Phase | f——q 0.62% 1.25[0.87,1.80
Singapore Cardiovascular Cohort Study p—e— 0.50% 1.41[0.94,2.13
National Heart foundation Risk Factor Prevalence Study f::‘ 0.49% 1.32[0.87,2.00
Women's Health Initiative study, Clinical Trial (WHI-CT) : 0.48% 1.31[0.86, 1.99
The Hisayama Study |—-—| 0.47ZA) 1.52[1.00, 2.33
Beijing Iron and Steel Worker Cohort Study I —— 0.36% 1.40[0.86,2.29
Dalmatia and Slavonia Cohort, Seven Countries Study ] gggz;o (1);2 811 , %(2);
SENECA [ — .33% 0. 44 1.
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study e — 0.32% 2.03[1.21, 3.41
e - I
NIPPON DATA80 P 0.29% 1.24[0.72,2.15
Goteborg BEDA study P 0.27% 1.33[0.75, 2.36
Risk of ischaemic heart disease in Zaragoza (ZACARIS) i 0.25% 2.04[1.12,3.71
East and West Finland Cohort, Seven Countries Study, Phase I ! 8%;12? ]88 82293 , :13524421
Hisayama Study | 21% 1. .89, 3.
Diabetes Intervention Study P 0.21% 1.64[0.86,3.12
Shibata Cohort Study I e — 8%13’ %8113 (1)22 , &13(9)5
i\'\lfasbaﬁBe?tAug;ave R b 0.19‘%: 0.74[0.37,1.45
Corfu and Crete Cohort, Seven Countries Study : 0.16% 1.33[0.63,2.80
Australia Longitudinal Study of Ageing (ALSA) - 0.15% 1.20[0.56, 2.59
Ventimiglia di Sicilia Heart Study f | 0.13';A> 0.88[0.38, 2.06
NIPPON DATA90 ) ) } | 0.120/0 0.76 [0.33, 1.80
Electrical Generating Authority of Thailand Study (EGAT) f | 0.09% 0.69[0.26, 1.84
Seven Cities Cohort Study f | 0.09% 0.91[0.34,245
Tanno - Soubetsu Study f 0.07% 0.86[0.27,2.80
Six Chinese Cohorts Study f t 0.062/0 ;.62 Ogg , ?g;
ge_wcastle Study | 1 88240 0(9)2 8.20 he
aitama Cohort Study ) } { .04% 0. 20, 4.
Tanushimaru and Ushibuka Cohort, Seven Countries Study < | 0.02% 0.39[0.05,2.97
RE Model ’ 100.00% 1.21[1.18,1.25]

12 for heterogeneity : 31%

0.20 0.50 1.@)0 ' 2.00'

80

Hazard ratio



D. Adjusted for confounders and glucose

Cohort Name

Weight (%) HR [95% CI]

Whitehall | Study q 3.88% 1.15[1.07, 1.23]
Norwegian Counties Study (NCS) S 3.84% 1.43[1.33, 1.54]
Finnish Mobile Clinic Health Examination Survey (FMC) o] 3.76% 1.17[1.08, 1.27]
Honolulu Heart Program (HHP) S 3.69% 1.18[1.08, 1.28]
Women's Health Initiative Study (WHI-OS) C b 3.50% 1.32[1.20, 1.46]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) C 3.48% 1.19[1.08, 1.31]
Multifactor Primary Prevention Study oo 3.40% 1.31[1.18, 1.45]
The age 40—programme linked with the National Cause of Death Register s 3.31% 1.36[1.22, 1.51]
The Tromsg Study (4th cohort) b 3.28% 1.43[1.28, 1.59]
Multiple Risk Factor Intervention Trial (MRFIT) 3.20% 1.12[1.00, 1.25]
Cardiovascular Health Study (CHS) m 3.13% 1.12[1.00, 1.26]
Atherosclerosis Risk in Communities Study (ARIC) N 2.85% 1.36[1.19, 1.55]
Danish Diet, Cancer and Health study N 277% 1.43[1.24, 1.64]
Busselton Health Study ] 271% 1.11[0.97, 1.28]
The Nord-Trondelag Health Study 2 (HUNT 2) =] 2.58% 1.18[1.02, 1.38]
Framingham Heart Study—-Cohort fo—| 2.54% 1.12[0.96, 1.31]
Study of Multifactorial Prevention of Ischemic Heart Disease | 2.46% 1.06[0.91, 1.25]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) b= 2.31% 1.11[0.94, 1.32]
Framingham Heart Study-Offspring B 221% 1.31[1.10, 1.56]
Dubbo Study of the Elderly = 213% 1.28[1.07, 1.54]
Rotterdam Study (RS) ] 2.09% 1.09[0.90, 1.31]
Kaunas Rotterdam Intervention Study (KRIS) —=— 1.98% 1.02[0.84, 1.24]
Prospective Cardiovascular Munster Study (PROCAM) e 1.96% 1.50[1.23, 1.83]
Western Collaborative Group Study (WCGS) f—=— 1.93% 1.10[0.90, 1.35]
Puerto Rico Heart Health Program (PRHHP) e 1.67% 1.29[1.03, 1.62]
Canada Nutrition Database f—a—r]| 1.54% 0.91[0.72, 1.16]
Abdominal Aortic Aneurysm Screening Program f—a—o| 143% 1.06[0.82, 1.36]
Korean Medical Insurance Corporation Study (KMIC) b 1.39% 1.51[1.16, 1.95]
Busselton Health Study (BHS) e 1.33% 1.07[0.82, 1.40]
Melbourne Collaborative Study (MCCS) p—=—vq 1.27% 1.04[0.79, 1.37]
General Post Office Study (GPO) —— 1.23% 1.07[0.81, 1.42]
Chinese Multi-Provincial Cohort Study (CMCS) ] 1.19% 1.70[1.27, 2.27]
LIFE Study —=—q 1.14% 1.05[0.78, 1.42]
CVDFACTS e 1.11% 1.42[1.05, 1.92]
Uppsala Longitudinal Study of Adult Men (ULSAM) f=—=— 1.10% 1.18[0.87, 1.59]
Prospective Study of Women in Gothenburg E—— 1.09% 1.29[0.95, 1.75]
Multi-Ethnic Study of Atherosclerosis (MESA) 1.05% 0.95[0.69, 1.30]
Tehran Lipid and Glucose Study (TLGS) S 1.05% 1.66[1.21, 2.27]
The Northern Manhattan Study (NOMAS) f—a—ri 1.00% 1.09[0.79, 1.51]
Fletcher Challenge Heart and Health Study  —— 0.91% 1.30[0.92, 1.84]
EURODIAB Prospective Complications Study ] 0.88% 1.27[0.89, 1.80]
Perth Risk Factors Survey (Perth MONICA) ] 0.85% 1.31[0.91, 1.87]
Turkish Adult Risk Factor Study (TARF) N 0.78% 1.89[1.30, 2.75]
MEGA Study  E— 0.76% 1.21[0.82, 1.77]
Singapore Cardiovascular Cohort Study T — 0.69% 1.40[0.93, 2.10]
National Heart foundation Risk Factor Prevalence Study ] 0.68% 1.36[0.90, 2.05]
Women's Health Initiative study, Clinical Trial (WHI-CT) G — 0.65% 1.25[0.82, 1.91]
The Hisayama Study e 0.62% 1.67[1.08, 2.58]
SENECA [ — 0.45% 0.70[0.42, 1.17]
Whitehall Il Study — | 0.44% 1.65[0.97, 2.79]
DETECT . — | 0.43% 1.31[0.77, 2.22]
NIPPON DATA80 b 0.40% 1.33[0.77, 2.31]
Goteborg BEDA study ] 0.39% 1.49[0.85, 2.61]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) ] 0.34% 2.08[1.14, 3.79]
East and West Finland Cohort, Seven Countries Study, Phase I — 0.33% 0.99[0.53, 1.83]
Diabetes Intervention Study P 0.32% 1.61[0.86, 3.02]
Shibata Cohort Study : b 0.30% 2.65[1.39, 5.07]
Cohort study from Porto Alegre, southern Brazil O | 0.29% 0.99[0.52, 1.91]
JMS-ABPM (wave 1) — 0.29% 1.05[0.54, 2.02]
Akabane Study b 0.28% 0.89[0.46, 1.73]
Australia Longitudinal Study of Ageing (ALSA) } - | 0.22% 1.27[0.59, 2.74]
Ventimiglia di Sicilia Heart Study f - | 0.18% 0.95[0.41, 2.18]
NIPPON DATA90 - | 0.18% 0.78[0.34, 1.83]
Electrical Generating Authority of Thailand Study (EGAT) : ! 0.14% 0.69[0.26, 1.84]
Seven Cities Cohort Study | 0.13% 0.91[0.34, 244]
Health Risks and Quality of Life in the Hong Kong Elderly f | 0.13% 0.62[0.23, 1.67]
Tanno - Soubetsu Study | 0.10% 0.86[0.27, 2.78]
Capital Iron and Steel Company Hospital Cohort (CISCH) | 0.09% 1.23[0.37, 4.04]
Newcastle Study } > 0.08% 2.12[0.58, 7.80]
Saitama Cohort Study } | 0.06% 0.97[0.21, 4.52]
The Kinmen Neurological Disorders Survey (KINDS) > 0.04% 1.69[0.28,10.34]
RE Model ’ 100.00% 1.23[1.18, 1.27]

12 for heterogeneity : 45%
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E. Adjusted for confounders and blood pressure, cholesterol
Weight (%) HR [95% CI]

Cohort Name

Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) : 4.76% 1.17[1.10,1.25
Whitehall | Study : 4.46% 1.19[1.10,1.28
Norwegian Counties Study (NCS) S o) 4.36% 1.23[1.14,1.33
Finnish Mobile Clinic Health Examination Survey (FMC) o] 4.22% 1.09[1.01,1.18
Honolulu Heart Program (HHP) e 4.09% 1.12[1.03,1.22
Women's Health Initiative Study (WHI-OS) s 3.77% 1.27[1.15,1.40
Multifactor Primary Prevention Study e 3.56% 1.17[1.06,1.30
The Tromsg Study (4th cohort) C 3.48% 1.28[1.15,1.42
The age 40—-programme linked with the National Cause of Death Register - 3.37% 1.05[0.94,1.17
Multiple Risk Factor Intervention Trial (MRFIT) 3.30% 1.11[0.99, 1.24
Cardiovascular Health Study (CHS) 3.18% 1.12[1.00, 1.26
Western Collaborative Group Study (WCGS) : 3.01% 1.04[0.92,1.17
Rotterdam Study (RS) 2.83% 1.04[0.91,1.19
Atherosclerosis Risk in Communities Study (ARIC) i 2.75% 1.29[1.13,1.48
Danish Diet, Cancer and Health study | 267% 1.26[1.10,1.45
Busselton Health Study - 2.56% 1.01[0.88,1.17
The Nord-Trondelag Health Study 2 (HUNT 2) =] 2.40% 1.14[0.98,1.33
Framingham Heart Study-Cohort o 2.34% 1.00[0.85,1.16
Study of Multifactorial Prevention of Ischemic Heart Disease =] 2.22% 0.90[0.77,1.06
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) =] 2.06% 1.11[0.94,1.32
Framingham Heart Study—-Offspring ‘= 1.95% 1.25[1.04,1.49
Dubbo Study of the Elderly =] 1.91% 1.23[1.03,1.47
Kaunas Rotterdam Intervention Study (KRIS) f—=— 1.69% 0.92[0.76,1.13
Prospective Cardiovascular Munster Study (PROCAM) e 1.66% 1.33[1.09,1.62
US Railroad Cohort, Seven Countries Study f—=—] 1.46% 0.93[0.75,1.16
Puerto Rico Heart Health Program (PRHHP) f—o—| 1.35% 1.04[0.83, 1.31
Canada Nutrition Database —— 1.22% 0.82[0.64,1.05
East and West Finland Cohort, Seven Countries Study, Phase | p——q 1.18% 1.25[0.97, 1.61
Korean Medical Insurance Corporation Study (KMIC) | 1.08% 1.19[0.92,1.55
Busselton Health Study (BHS) : 1.04% 1.04[0.80, 1.37
Melbourne Collaborative Study (MCCS) : 1.01% 1.03[0.78, 1.36
General Post Office Study (GPO) —=— 0.97% 1.07[0.81, 1.42
LIFE Study —— 0.90% 1.04[0.77,1.39
Chinese Multi-Provincial Cohort Study (CMCS) ] 0.90% 1.46[1.09,1.96
CVDFACTS ] 0.85% 1.35[1.00,1.83
Uppsala Longitudinal Study of Adult Men (ULSAM) ] 0.85% 1.16[0.86,1.57
Prospective Study of Women in Gothenburg ] 0.84% 1.27[0.93,1.72
Multi-Ethnic Study of Atherosclerosis (MESA) [ —— 0.80% 0.94[0.69, 1.30
Tehran Lipid and Glucose Study (TLGS) ] 0.79% 1.49[1.08,2.04
The Northern Manhattan Study (NOMAS) : 0.78% 1.13[0.82, 1.55
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study - 0.75% 1.12[0.81,1.55
Fletcher Challenge Heart and Health Study f—=—— 0.68% 1.17[0.83,1.66
EURODIAB Prospective Complications Study S a— 0.64% 1.23[0.86, 1.75
Perth Risk Factors Survey (Perth MONICA) I 0.63% 1.17[0.82,1.67
MEGA Study —— 0.63% 1.13[0.79,1.62
Turkish Adult Risk Factor Study (TARF) N — 0.62% 1.71[1.19,2.46
Zutphen cohort, Seven Countries Study, Phase | L 0.59% 1.06[0.73,1.54
National Heart foundation Risk Factor Prevalence Study I — 0.48% 1.27[0.84,1.93
Women's Health Initiative study, Clinical Trial (WHI-CT) ] 0.48% 1.29[0.85,1.97
Singapore Cardiovascular Cohort Study e | 0.48% 1.14[0.75,1.74
The Hisayama Study I — 0.46% 1.36[0.89,2.08
Beijing Iron and Steel Worker Cohort Study I — 0.35% 1.15[0.70, 1.89
SENECA ] 0.33% 0.74[0.44,1.23
Dalmatia and Slavonia Cohort, Seven Countries Study [ — 0.32% 1.12[0.66,1.89
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study I e —— 0.32% 1.96[1.16,3.31
Whitehall Il Study [ —— 0.31% 1.57[0.93,2.67
DETECT —— 0.30% 1.30[0.77,2.23
NIPPON DATA80 [ — 0.28% 1.16[0.67,2.02
Goteborg BEDA study P 0.25% 1.14[0.63,2.05
Risk of ischaemic heart disease in Zaragoza (ZACARIS) ] 0.24% 2.03[1.12,3.69
East and West Finland Cohort, Seven Countries Study, Phase Il — | 0.24% 1.06[0.58,1.94
Hisayama Study — 0.21% 1.60[0.84,3.04
Diabetes Intervention Study | 0.21% 1.53[0.80,2.93
JMS-ABPM (wave 1) ] 0.20% 1.03[0.53,1.99
Shibata Cohort Study e | 0.20% 2.30[1.19,4.47
Akabane Study f — 0.18% 0.65[0.33,1.31
Corfu and Crete Cohort, Seven Countries Study f : | 0.15% 1.27[0.59,2.73
Australia Longitudinal Study of Ageing (ALSA) } : | 0.15% 1.20[0.56, 2.59
Ventimiglia di Sicilia Heart Study f : ! 0.12% 0.80[0.34,1.88
NIPPON DATA90 f | 0.12% 0.76[0.32,1.78
Electrical Generating Authority of Thailand Study (EGAT) f - | 0.09% 0.64[0.24,1.70
Seven Cities Cohort Study f - | 0.09% 0.73[0.27,1.98
Tanno - Soubetsu Study f - | 0.06% 0.82[0.25,2.67
Six Chinese Cohorts Study f : | 0.06% 1.29[0.37,4.47
Newcastle Study | : > 0.05% 2.04[0.55 . 7.55
Saitama Cohort Study . | 0.04% 0.83[0.17,4.02
Tanushimaru and Ushibuka Cohort, Seven Countries Study : | 0.02% 0.25[0.03,2.00
RE Model : ’ 100.00% 1.14[1.11,1.18]
12 for heterogeneity : 31% :
[ I I I T L
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F. Adjusted for confounders and blood pressure, glucose

Cohort Name

Weight (%) HR [95% CI]

Whitehall | Study i 439% 1.12[1.04, 1.20]
Norwegian Counties Study (NCS) C o of 4.33% 1.33[1.23, 1.43]
Finnish Mobile Clinic Health Examination Survey (FMC) o 421% 1.12[1.03, 1.21]
Honolulu Heart Program (HHP) i3 412% 1.11[1.02, 1.21]
Women's Health Initiative Study (WHI-OS) e 3.85% 1.27[1.15, 1.39]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) s 3| 3.79% 1.12[1.02, 1.23]
Multifactor Primary Prevention Study S 3.68% 1.23[1.11, 1.37]
The age 40—programme linked with the National Cause of Death Register s 3.54% 1.20[1.08, 1.34]
The Tromsg Study (4th cohort) S 3.53% 1.34[1.20, 1.49]
Multiple Risk Factor Intervention Trial (MRFIT) - 3.42% 1.12[1.00, 1.25]
Cardiovascular Health Study (CHS) - 3.33% 1.11[0.98, 1.24]
Atherosclerosis Risk in Communities Study (ARIC) N 2.93% 1.31[1.14, 1.50]
Danish Diet, Cancer and Health study N 281% 1.31[1.14, 1.51]
Busselton Health Study j-a 2.76% 1.05[0.91, 1.21]
The Nord-Trondelag Health Study 2 (HUNT 2) o 261% 1.15[0.99, 1.34]
Framingham Heart Study—-Cohort N 2.54% 1.02[0.87, 1.19]
Study of Multifactorial Prevention of Ischemic Heart Disease =] 2.45% 0.96[0.81, 1.12]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) | 2.30% 1.09[0.92, 1.29]
Framingham Heart Study-Offspring ] 218% 1.27[1.06, 1.51]
Dubbo Study of the Elderly = 217% 1.23[1.03, 1.47]
Rotterdam Study (RS) o] 2.02% 1.05[0.87, 1.27]
Kaunas Rotterdam Intervention Study (KRIS) f—a] 1.90% 0.93[0.77, 1.14]
Prospective Cardiovascular Munster Study (PROCAM) C ] 1.88% 1.40[1.15, 1.71]
Western Collaborative Group Study (WCGS) f—a—] 1.78% 0.98[0.80, 1.21]
Puerto Rico Heart Health Program (PRHHP) =] 1.55% 1.10[0.87, 1.38]
Canada Nutrition Database f—a—] 143% 0.86[0.68, 1.10]
Abdominal Aortic Aneurysm Screening Program ——] 1.32% 1.04[0.80, 1.34]
Korean Medical Insurance Corporation Study (KMIC) f—— 1.26% 1.28[0.99, 1.66]
Busselton Health Study (BHS) ——] 1.21% 1.03[0.79, 1.35]
Melbourne Collaborative Study (MCCS) f—a— 1.16% 1.01[0.77, 1.33]
General Post Office Study (GPO) f—a— 1.11% 1.06[0.80, 1.40]
LIFE Study f—a— 1.04% 1.06[0.79, 1.42]
Chinese Multi-Provincial Cohort Study (CMCS) ] 1.04% 1.44[1.07, 1.94]
Uppsala Longitudinal Study of Adult Men (ULSAM) f———o 0.98% 1.13[0.84, 1.54]
Prospective Study of Women in Gothenburg o 0.98% 1.24[0.91, 1.68]
CVDFACTS ] 0.98% 1.32[0.97, 1.80]
Multi-Ethnic Study of Atherosclerosis (MESA) I ——— 0.94% 0.91[0.67, 1.25]
Tehran Lipid and Glucose Study (TLGS) ] 0.93% 1.51[1.10, 2.07]
The Northern Manhattan Study (NOMAS) [ — 0.91% 1.09[0.79, 1.50]
Fletcher Challenge Heart and Health Study e ——— 0.81% 1.24[0.88, 1.75]
EURODIAB Prospective Complications Study ——] 0.77% 1.25[0.88, 1.78]
Perth Risk Factors Survey (Perth MONICA) ] 0.74% 1.15[0.80, 1.65]
Turkish Adult Risk Factor Study (TARF) N 0.69% 1.84[1.26, 2.68]
MEGA Study  a— 0.67% 1.16[0.79, 1.70]
National Heart foundation Risk Factor Prevalence Study p—e 0.59% 1.30[0.86, 1.97]
Singapore Cardiovascular Cohort Study p——] 0.58% 1.14[0.75, 1.72]
Women's Health Initiative study, Clinical Trial (WHI-CT) ] 0.57% 1.24[0.81, 1.88]
The Hisayama Study I a— 0.53% 1.51[0.98, 2.34]
SENECA [ —— 0.39% 0.70[0.42, 1.17]
Whitehall Il Study p———r 0.37% 1.55[0.91, 2.63]
DETECT [ — 0.36% 1.30[0.76, 2.23]
NIPPON DATA80 P 0.34% 1.23[0.71, 2.14]
Goteborg BEDA study | 0.32% 1.27[0.72, 2.26]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) | 0.29% 2.09[1.14, 3.83]
East and West Finland Cohort, Seven Countries Study, Phase I e 0.29% 0.99[0.54, 1.82]
Diabetes Intervention Study e E— 0.27% 1.49[0.79, 2.80]
Cohort study from Porto Alegre, southern Brazil b 0.25% 0.98[0.51, 1.89]
JMS-ABPM (wave 1) ] 0.25% 1.03[0.54, 2.00]
Shibata Cohort Study | 0.25% 2.34[1.21, 4.53]
Akabane Study I 0.23% 0.78[0.40, 1.54]
Australia Longitudinal Study of Ageing (ALSA) f : 0.18% 1.28[0.59, 2.76]
Ventimiglia di Sicilia Heart Study : | 0.15% 0.84[0.36, 1.96]
NIPPON DATA90 - | 0.15% 0.77[0.33, 1.81]
Electrical Generating Authority of Thailand Study (EGAT) : | 0.12% 0.65[0.25, 1.72]
Health Risks and Quality of Life in the Hong Kong Elderly } - 0.11% 0.62[0.23, 1.66]
Seven Cities Cohort Study : | 0.11% 0.73[0.27, 1.99]
Tanno - Soubetsu Study - 0.08% 0.83[0.26, 2.68]
Capital Iron and Steel Company Hospital Cohort (CISCH) f - | 0.08% 1.37[0.41, 4.57]
Newcastle Study f - » 0.06% 2.12[0.57, 7.82]
Saitama Cohort Study < - | 0.04% 0.85[0.18, 4.10]
The Kinmen Neurological Disorders Survey (KINDS) : » 0.03% 1.60[0.26,10.01]
RE Model : ’ 100.00% 1.16[1.12, 1.20]
12 for heterogeneity : 36% :
[ I I I 1
0.20 0.50 1.00 2.00 4.00
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G. Adjusted for confounders and cholesterol, glucose
Weight (%) HR [95% CI]

Cohort Name

Whitehall | Study i 4.82% 1.15[1.06,1.23]
Norwegian Counties Study (NCS) o 4.74% 1.32[1.22,1.42]
Finnish Mobile Clinic Health Examination Survey (FMC) o] 4.58% 1.13[1.04,1.23]
Honolulu Heart Program (HHP) e 4.47% 1.16[1.07,1.26]
Women's Health Initiative Study (WHI-OS) T 4.10% 1.30[1.18,1.43]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) e 4.02% 1.17[1.06,1.29]
Multifactor Primary Prevention Study C 3.91% 1.23[1.11,1.36]
The age 40—-programme linked with the National Cause of Death Register s 2 3.73% 1.16[1.04,1.29]
The Tromsg Study (4th cohort) o 3.71% 1.34[1.20,1.49]
Multiple Risk Factor Intervention Trial (MRFIT) |—-—| 3.58% 1.11[0.99,1.24]
Cardiovascular Health Study (CHS) e 347% 1.11[0.99,1.25]
Atherosclerosis Risk in Communities Study (ARIC) i 3.02% 1.30[1.14,1.49]
Danish Diet, Cancer and Health study N 2.89% 1.36[1.18,1.56]
Busselton Health Study e 2.82% 1.07[0.92,1.23]
The Nord-Trondelag Health Study 2 (HUNT 2) o 2.64% 1.15[0.99,1.33]
Framingham Heart Study—-Cohort o 2.59% 1.08[0.92,1.25]
Study of Multifactorial Prevention of Ischemic Heart Disease ] 245% 1.00[0.85,1.18]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) o] 235% 1.11[0.94,1.31]
Framingham Heart Study—-Offspring e 215% 1.24[1.04,1.48]
Dubbo Study of the Elderly = 211% 1.27[1.06,1.52]
Rotterdam Study (RS) =] 1.99% 1.05[0.87,1.27]
Kaunas Rotterdam Intervention Study (KRIS) J—e—] 1.88% 0.98[0.80, 1.19]
Prospective Cardiovascular Munster Study (PROCAM) s 1.86% 1.40[1.15,1.71]
Western Collaborative Group Study (WCGS) e 1.82% 1.11[0.91,1.36]
Puerto Rico Heart Health Program (PRHHP) f—=— 1.52% 1.21[0.97,1.52]
Canada Nutrition Database f—a—] 1.33% 0.86[0.67,1.10]
Korean Medical Insurance Corporation Study (KMIC) ] 1.22% 1.38[1.07,1.79]
Busselton Health Study (BHS) —=—q 1.17% 1.05[0.80, 1.37]
Melbourne Collaborative Study (MCCS) e 1.10% 1.02[0.77,1.35]
General Post Office Study (GPO) f——q] 1.06% 1.05[0.79, 1.40]
Chinese Multi-Provincial Cohort Study (CMCS) ] 1.03% 1.69[1.26,2.25]
LIFE Study ] 0.98% 1.06[0.79,1.42]
CVDFACTS ] 0.95% 1.42[1.05,1.92]
Uppsala Longitudinal Study of Adult Men (ULSAM) — 0.94% 1.17[0.86,1.58]
Prospective Study of Women in Gothenburg fp—q 0.93% 1.30[0.96,1.77]
Multi-Ethnic Study of Atherosclerosis (MESA)  e—— 0.88% 0.97[0.71,1.32]
Tehran Lipid and Glucose Study (TLGS) Cb—] 0.88% 1.60[1.17,2.20]
The Northern Manhattan Study (NOMAS) ] 0.85% 1.12[0.81,1.54]
Fletcher Challenge Heart and Health Study I ——— 0.76% 1.23[0.88,1.74]
EURODIAB Prospective Complications Study O — 0.72% 1.25[0.87,1.78]
Perth Risk Factors Survey (Perth MONICA) ] 0.70% 1.27[0.89,1.82]
Turkish Adult Risk Factor Study (TARF) C ] 0.64% 1.80[1.24,2.62]
MEGA Study ———q 0.63% 1.20[0.82,1.76]
Singapore Cardiovascular Cohort Study [ — 0.55% 1.37[0.90, 2.07 ]
National Heart foundation Risk Factor Prevalence Study e 0.54% 1.31[0.87,1.99]
Women's Health Initiative study, Clinical Trial (WHI-CT) [ —— 0.52% 1.22[0.80, 1.86]
The Hisayama Study ] 0.50% 1.63[1.06,2.52]
SENECA |—-—| 0.36% 0.70[0.42,1.17]
Whitehall Il Study E—— 0.35% 1.62[0.95,2.74]
DETECT [ — 0.34% 1.28[0.76,2.19]
NIPPON DATA80 p——q 0.32% 1.24[0.71,2.14]
Goteborg BEDA study b 0.29% 1.22[0.68,2.18]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) : — 0.27% 1.95[1.07,3.56]
East and West Finland Cohort, Seven Countries Study, Phase Il P 0.26% 0.99[0.54,1.82]
Diabetes Intervention Study b 0.23% 1.64[0.86,3.14]
Shibata Cohort Study I e 0.23% 2.61[1.36,5.02]
JMS-ABPM (wave 1) — 0.23% 1.02[0.53,1.97]
Akabane Study b 0.21% 0.75[0.38,1.47]
Australia Longitudinal Study of Ageing (ALSA) } : 0.17% 1.22[0.57,2.63]
Ventimiglia di Sicilia Heart Study f : | 0.14% 0.88[0.38,2.06]
NIPPON DATA90 } : | 0.14% 0.75[0.32,1.76]
Electrical Generating Authority of Thailand Study (EGAT) f - | 0.10% 0.67[0.25,1.80]
Seven Cities Cohort Study f - 0.10% 0.92[0.34,2.47]
Tanno — Soubetsu Study } - 0.07% 0.81[0.25,2.66]
Newcastle Study f - » 0.06% 2.04[0.55,7.48]
Saitama Cohort Study } : | 0.04% 0.96[0.20,4.52]
RE Model ’ 100.00% 1.19[1.15,1.23]

12 for heterogeneity : 32%
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Cohort Name

H. Adjusted for confounders and blood pressure, cholesterol, glucose
Weight (%) HR [95% CI]

Whitehall | Study g 5.01% 1.11[1.03,1.20]
Norwegian Counties Study (NCS) C ol 492% 1.24[1.15,1.34]
Finnish Mobile Clinic Health Examination Survey (FMC) laf 4.76% 1.09[1.01,1.18]
Honolulu Heart Program (HHP) e 4.59% 1.10[1.01,1.20]
Women's Health Initiative Study (WHI-OS) T 4.22% 1.25[1.14,1.38]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) e 4.13% 1.11[1.01,1.22]
Multifactor Primary Prevention Study i 3.98% 1.17[1.06,1.30]
The age 40—programme linked with the National Cause of Death Register =2 3.76% 1.05[0.94,1.17]
The Tromsg Study (4th cohort) s 3.75% 1.27[1.14,1.42]
Multiple Risk Factor Intervention Trial (MRFIT) |—.—| 3.65% 1.11[0.99,1.25]
Cardiovascular Health Study (CHS) e 3.53% 1.09[0.97,1.23]
Atherosclerosis Risk in Communities Study (ARIC) i 3.03% 1.27[1.11,1.45]
Danish Diet, Cancer and Health study N 2.95% 1.26[1.10,1.45]
Busselton Health Study o] 2.81% 1.01[0.87,1.16]
The Nord-Trondelag Health Study 2 (HUNT 2) jm 2.64% 1.12[0.97,1.31]
Framingham Heart Study—-Cohort [ 2.56% 0.99[0.85,1.15]
Study of Multifactorial Prevention of Ischemic Heart Disease s 243% 0.91[0.77,1.06]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) | 2.29% 1.09[0.92,1.29]
Framingham Heart Study—-Offspring | 213% 1.20[1.01,1.44]
Dubbo Study of the Elderly = 2.08% 1.23[1.03,1.47]
Rotterdam Study (RS) —=—] 1.96% 1.02[0.84,1.23]
Kaunas Rotterdam Intervention Study (KRIS) j—a—] 1.88% 0.92[0.76,1.12]
Prospective Cardiovascular Munster Study (PROCAM) e 1.81% 1.32[1.08,1.61]
Western Collaborative Group Study (WCGS) o] 1.71% 1.00[0.81,1.22]
Puerto Rico Heart Health Program (PRHHP) —— 1.46% 1.04[0.83,1.31]
Canada Nutrition Database f—a—y 1.29% 0.82[0.64,1.05]
General Post Office Study (GPO) f—a—i| 1.21% 1.04[0.80, 1.34]
Korean Medical Insurance Corporation Study (KMIC) o] 1.16% 1.19[0.91,1.55]
Busselton Health Study (BHS) ] 1.12% 1.01[0.78,1.33]
Melbourne Collaborative Study (MCCS) ——] 1.08% 1.00[0.76, 1.32]
Chinese Multi-Provincial Cohort Study (CMCS) ] 0.96% 1.46[1.08,1.96]
LIFE Study ] 0.95% 1.06[0.79,1.42]
Uppsala Longitudinal Study of Adult Men (ULSAM) f—a—o 0.90% 1.13[0.83,1.53]
CVDFACTS  — 0.90% 1.32[0.97,1.80]
Prospective Study of Women in Gothenburg ] 0.89% 1.25[0.92,1.70]
Multi-Ethnic Study of Atherosclerosis (MESA) ] 0.85% 0.93[0.68,1.28]
Tehran Lipid and Glucose Study (TLGS) ] 0.85% 1.46[1.06,2.01]
The Northern Manhattan Study (NOMAS) ] 0.80% 1.11[0.80, 1.54]
Fletcher Challenge Heart and Health Study e ——— 0.73% 1.18[0.83,1.66]
EURODIAB Prospective Complications Study e ——— 0.69% 1.23[0.86,1.75]
Perth Risk Factors Survey (Perth MONICA) p——q 0.68% 1.14[0.79,1.63]
Turkish Adult Risk Factor Study (TARF) e | 0.62% 1.75[1.20,2.55]
MEGA Study ] 0.60% 1.16[0.79,1.70]
National Heart foundation Risk Factor Prevalence Study [ — 0.51% 1.27[0.84,1.93]
Women's Health Initiative study, Clinical Trial (WHI-CT) p——— 0.51% 1.20[0.79,1.84]
Singapore Cardiovascular Cohort Study ] 0.50% 1.12[0.73,1.70]
The Hisayama Study E—| 047% 1.48[0.96,2.29]
SENECA |—-—| 0.34% 0.70[0.41,1.17]
Whitehall Il Study — 0.33% 1.52[0.89,2.58]
DETECT [ — 0.32% 1.28[0.75,2.19]
NIPPON DATA80 f———] 0.30% 1.15[0.66,2.01]
Goteborg BEDA study e 0.27% 1.06[0.59,1.91]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) §|—-—| 0.26% 1.95[1.07,3.57]
East and West Finland Cohort, Seven Countries Study, Phase Il b 0.25% 0.99[0.54,1.82]
Diabetes Intervention Study : 0.22% 1.53[0.80,2.95]
JMS-ABPM (wave 1) b 0.22% 1.01[0.52,1.96]
Shibata Cohort Study B 0.21% 231[1.19,4.47]
Akabane Study — 0.20% 0.67[0.33,1.33]
Australia Longitudinal Study of Ageing (ALSA) } : | 0.16% 1.22[0.56,2.63]
NIPPON DATA90 | 0.13% 0.74[0.32,1.74]
Ventimiglia di Sicilia Heart Study : | 0.13% 0.81[0.34,1.89]
Electrical Generating Authority of Thailand Study (EGAT) - | 0.10% 0.64[0.24,1.69]
Seven Cities Cohort Study - | 0.10% 0.74[0.27,1.99]
Tanno - Soubetsu Study } : | 0.07% 0.78[0.24,2.55]
Newcastle Study f - » 0.06% 2.04[0.55,7.52]
Saitama Cohort Study < : | 0.04% 0.85[0.17,4.10]
RE Model ’ 100.00% 1.13[1.09,1.16]
12 for heterogeneity : 29% :
[ T T T T
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Figure 1.S5: Cohort-specific hazard ratios (HRs) of stroke for overweight vs. normal weight.
(Some cohorts that had BMI continuously did not have sufficient events in this BMI range for
categorical analysis.)
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A. Adjusted for confounders

Cohort Name

Weight (%) HR [95% CI]

China Prospective Study : |-l-| 3.77% 1.28[1.18, 1.40
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) [i=f] 3.72% 0.98[0.89, 1.07
The Nord—Trondelag Health Study 1 (HUNT 1) 3 3.68% 1.00[0.91, 1.10
Whitehall | Study Fa 3.28% 1.07[0.95, 1.22
The Tromsg Study (4th cohort) s 3.24% 1.26[1.11, 1.43
Women's Health Initiative Study (WHI-OS) : 3.15% 1.19[1.04, 1.36
Norwegian Counties Study (NCS) : 3.14% 1.20[1.05, 1.38
Honolulu Heart Program (HHP) - 3.14% 1.08[0.94, 1.23
National Heart foundation Risk Factor Prevalence Study : 3.14% 1.39[1.21, 1.59
Korean Medical Insurance Corporation Study (KMIC) ] 3.01% 1.18[1.02, 1.36
Multifactor Primary Prevention Study e 3.00% 1.30[1.13, 1.51
The Nord-Trondelag Health Study 2 (HUNT 2) o] 2.94% 0.89[0.77, 1.03
Rotterdam Study (RS) : 2.75% 1.08[0.92, 1.27
Cardiovascular Health Study (CHS) : 2.67% 1.08[0.91, 1.28
Chinese Multi-Provincial Cohort Study (CMCS) N 251% 1.54[1.28, 1.84
Framingham Heart Study-Cohort |—-— 241% 1.05[0.87, 1.27
The age 40—programme linked with the National Cause of Death Register = 2.39% 0.93[0.77, 1.13
Busselton Health Study : 2.35% 1.12[0.92, 1.36
Western Collaborative Group Study (WCGS) : 211% 1.15[0.92, 1.43
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) ] 2.09% 0.97[0.78, 1.21
LIFE Study b 1.87% 1.04[0.82, 1.33
Tianjin Study I —— 1.74% 1.16[0.90, 1.50
Dubbo Study of the Elderly | 1.64% 1.24[0.95, 1.62
The Northern Manhattan Study (NOMAS) b 1.45% 1.05[0.78, 1.41
Prospective Study of Women in Gothenburg ] 141% 1.46[1.08, 1.98
Study of Multifactorial Prevention of Ischemic Heart Disease fa— 1.40% 1.16[0.85, 1.57
Framingham Heart Study-Offspring p——=—vq 1.32% 1.12[0.82, 1.54
Prospective Cardiovascular Munster Study (PROCAM)  —— 1.31% 1.25[0.91, 1.72
The Hisayama Study : 1.26% 1.17[0.84, 1.62
EURODIAB Prospective Complications Study - 1.23% 1.18[0.85, 1.65
Uppsala Longitudinal Study of Adult Men (ULSAM) [————— 1.21% 0.93[0.67, 1.31
Canada Nutrition Database p——q 1.14% 0.78[0.55, 1.11
NIPPON DATA80 fn—— 1.09% 1.09[0.76, 1.56
Kaunas Rotterdam Intervention Study (KRIS) S 1.06% 0.86[0.60, 1.25
CVDFACTS ] 1.05% 1.71[1.18, 247
Hisayama Study | 0.99% 1.35[0.92, 1.98
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study |—-—| 0.95% 1.02[0.69, 1.51
Abdominal Aortic Aneurysm Screening Program | 0.94% 0.92[0.62, 1.36
Seven Cities Cohort Study T 0.93% 1.09[0.73, 1.63
Beijing Iron and Steel Worker Cohort Study [ a— 0.93% 1.39[0.93, 2.08
MEGA Study B — 0.86% 1.72[1.13, 2.62
Dalmatia and Slavonia Cohort, Seven Countries Study [ 0.82% 1.34[0.87, 2.07
Beijing Anzhen Cohort Study e 0.80% 0.97[0.62, 1.51
Shibata Cohort Study - 0.79% 1.22[0.78, 1.90
US Railroad Cohort, Seven Countries Study : 0.70% 1.27[0.79, 2.05
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study |—-—| 0.70% 1.22[0.76, 1.97
Puerto Rico Heart Health Program (PRHHP) [ r— 0.69% 1.35[0.84, 2.19
Multiple Risk Factor Intervention Trial (MRFIT) s 0.64% 0.90[0.55, 1.49
General Post Office Study (GPO) e ——] 0.63% 0.70[0.42, 1.16
East and West Finland Cohort, Seven Countries Study, Phase | : |—-—| 0.57% 1.93[1.13, 3.30
Melbourne Collaborative Study (MCCS) I — 0.56% 0.62[0.36, 1.07
Multi-Ethnic Study of Atherosclerosis (MESA) T — 0.53% 1.45[0.82, 2.54
Six Chinese Cohorts Study B | 0.51% 1.97[1.11, 3.50
Corfu and Crete Cohort, Seven Countries Study [ — 0.46% 0.79[043, 1.45
DETECT e | 0.45% 1.90[1.03, 3.51
Goteborg BEDA study e — 0.45% 1.33[0.72, 2.45
NIPPON DATA90 T — 0.45% 0.90[0.49, 1.66
Tanushimaru and Ushibuka Cohort, Seven Countries Study p—— 0.44% 1.32[0.71, 2.47
Perth Risk Factors Survey (Perth MONICA) b 0.43% 0.71[0.38, 1.34
SENECA [ — 0.40% 1.09[0.57, 2.10
Tehran Lipid and Glucose Study (TLGS) T — 0.39% 0.85[0.44, 1.66
JMS-ABPM (wave 1) E—— 0.38% 1.14[0.58, 2.25
Women's Health Initiative study, Clinical Trial (WHI-CT) E— 0.36% 0.57[0.29, 1.15
Fletcher Challenge Heart and Health Study f : | 0.29% 1.55[0.71, 3.38
Zutphen cohort, Seven Countries Study, Phase | f | 0.28% 1.48[0.67, 3.28
Whitehall Il Study f | 0.27% 0.96[0.43, 2.15
Tanno - Soubetsu Study f | 0.26% 0.65[0.29, 1.49
Australia Longitudinal Study of Ageing (ALSA) | 0.24% 0.94[0.40, 2.22
Akabane Study f | 0.23% 1.38[0.57, 3.37
Beijing Aging Study f | 0.21% 0.61[0.24, 1.54
East and West Finland Cohort, Seven Countries Study, Phase I | | 0.17% 0.99[0.35, 2.81
Yunnan Tin Miner Cohort Study f » 0.16% 2.22[0.78, 6.37
Saitama Cohort Study } | 0.16% 0.58[0.20, 1.65
Ohasama Study f | 0.15% 0.76[0.25, 2.29
Cohort study from Porto Alegre, southern Brazil | 0.15% 1.18[0.39, 3.59
Anzhen 02 Cohort Study f 0.14% 2.51[0.79, 7.94
Electrical Generating Authority of Thailand Study (EGAT) } : 0.13% 1.50[0.46, 4.86
Ventimiglia di Sicilia Heart Study | 0.13% 0.30[0.09, 1.00
Health Risks and Quality of Life in the Hong Kong Elderly - | 0.12% 0.60[0.17, 2.09
Aito Town Study f - 0.11% 1.99[0.55, 7.22
Huashan Study f - 0.10% 1.33[0.34, 5.27
Capital Iron and Steel Company Hospital Cohort (CISCH) } : 0.09% 1.76[0.42, 7.44
Diabetes Intervention Study : 0.08% 1.80[0.39, 8.38
Konan Health and Nutrition Study | - 0.06% 1.14[0.20, 6.52
Fangshan Cohort Study < - 0.05% 1.28[0.18, 9.42
Newcastle Study } : 0.04% 3.80[0.43,33.44
RE Model ’ 100.00% 1.13[1.08, 1.18]
12 for heterogeneity : 39% :
[ T T T T T T1
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Cohort Name

B. Adjusted for confounders and blood pressure

Weight (%) HR [95% CI]

Chinese Multi-Provincial Cohort Study (CMCS) 5.15% 1.04[1.03, 1.04
China Prospective Study : 411% 1.13[1.03, 1.23
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) = 4.06% 0.92[0.84, 1.01
The Nord-Trondelag Health Study 1 (HUNT 1) f 3.99% 0.96[0.87, 1.06
Whitehall | Study fe] 3.46% 1.07[0.95, 1.22
The Tromsg Study (4th cohort) - 3.39% 1.17[1.03, 1.33
Women's Health Initiative Study (WHI-OS) 3.28% 1.13[0.99, 1.29
Norwegian Counties Study (NCS) - 3.27% 1.11[0.97, 1.27
National Heart foundation Risk Factor Prevalence Study N 3.26% 1.34[1.17, 1.53
Honolulu Heart Program (HHP) = 3.25% 0.98[0.85, 1.12
Korean Medical Insurance Corporation Study (KMIC) ] 3.09% 0.95[0.82, 1.10
Multifactor Primary Prevention Study e 3.08% 1.23[1.07, 1.43
The Nord-Trondelag Health Study 2 (HUNT 2) — 3.02% 0.87[0.75, 1.01
Rotterdam Study (RS) far] 2.76% 1.03[0.88, 1.22
Cardiovascular Health Study (CHS) fra] 2.71% 1.07[0.90, 1.27
The age 40-programme linked with the National Cause of Death Register ——: 2.40% 0.78[0.65, 0.94
Framingham Heart Study—-Cohort e 2.38% 0.94[0.78, 1.14
Busselton Health Study = 2.30% 1.03[0.85, 1.26
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) e 1.99% 0.92[0.74, 1.15
Western Collaborative Group Study (WCGS) : 1.99% 1.01[0.81, 1.27
LIFE Study - 1.79% 1.05[0.82, 1.33
Tianjin Study —— 1.60% 0.91[0.70, 1.19
Dubbo Study of the Elderly F—q 1.55% 1.19[0.91, 1.56
The Northern Manhattan Study (NOMAS) —— 1.34% 1.02[0.76, 1.37
Prospective Study of Women in Gothenburg  — 1.30% 1.40[1.04, 1.91
Study of Multifactorial Prevention of Ischemic Heart Disease f—— 1.27% 0.93[0.68, 1.26
Framingham Heart Study-Offspring e 1.23% 1.06[0.77, 1.45
Prospective Cardiovascular Munster Study (PROCAM) =] 1.19% 1.18[0.86, 1.63
The Hisayama Study e 1.15% 1.06[0.76, 1.48
EURODIAB Prospective Complications Study I m— 1.13% 1.15[0.82, 1.60
Uppsala Longitudinal Study of Adult Men (ULSAM) — 1.10% 0.87[0.62, 1.22
Canada Nutrition Database —— 1.03% 0.74[0.52, 1.05
NIPPON DATA80 p——q 0.99% 0.99[0.69, 1.42
Kaunas Rotterdam Intervention Study (KRIS) e 0.95% 0.76[0.52, 1.10
CVDFACTS [ —— 0.92% 1.38[0.94, 2.01
Hisayama Study = 0.90% 1.21[0.82, 1.78
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study e 0.85% 0.94[0.63, 1.40
Abdominal Aortic Aneurysm Screening Program - 0.85% 0.89[0.60, 1.33
Seven Cities Cohort Study : 0.83% 0.90[0.60, 1.35
Beijing Iron and Steel Worker Cohort Study ] 0.81% 1.10[0.73, 1.66
MEGA Study - 0.76% 1.57[1.03, 2.41
Beijing Anzhen Cohort Study " 0.71% 0.84[0.54, 1.30
Shibata Cohort Study : 0.70% 1.12[0.72, 1.75
Dalmatia and Slavonia Cohort, Seven Countries Study ; 0.68% 1.10[0.70, 1.73
US Railroad Cohort, Seven Countries Study : 0.63% 1.07[0.67, 1.72
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study |—-—| 0.60% 1.16[0.71, 1.89
Puerto Rico Heart Health Program (PRHHP) [ 0.59% 1.12[0.69, 1.83
Multiple Risk Factor Intervention Trial (MRFIT) s 0.57% 0.92[0.56, 1.52
General Post Office Study (GPO) b 0.55% 0.67[0.40, 1.11
East and West Finland Cohort, Seven Countries Study, Phase | |—-—| 0.50% 1.76[1.03, 3.01
Melbourne Collaborative Study (MCCS) b 0.50% 0.56[0.33, 0.96
Multi-Ethnic Study of Atherosclerosis (MESA) T —— 0.46% 1.37[0.78, 2.40
Six Chinese Cohorts Study [ — 0.44% 1.54[0.86, 2.74
NIPPON DATA90 — 0.40% 0.90[0.49, 1.66
Corfu and Crete Cohort, Seven Countries Study " 0.39% 0.62[0.33, 1.15
DETECT P 0.39% 1.87[1.00, 3.48
Goteborg BEDA study b 0.38% 1.21[0.65, 2.26
Perth Risk Factors Survey (Perth MONICA) b 0.37% 0.65[0.34, 1.22
Tanushimaru and Ushibuka Cohort, Seven Countries Study S 0.35% 0.92[0.48, 1.77
SENECA — | 0.35% 1.04[0.54, 2.00
Tehran Lipid and Glucose Study (TLGS) T — 0.33% 0.71[0.36, 1.39
JMS-ABPM (wave 1 ] 0.32% 1.14[0.57, 2.25
Women's Health Initiative study, Clinical Trial (WHI-CT) b 0.31% 0.55[0.27, 1.09
Fletcher Challenge Heart and Health Study f : | 0.25% 1.29[0.59, 2.83
Whitehall Il Study f - | 0.23% 0.96[0.43, 2.17
Zutphen cohort, Seven Countries Study, Phase | f - | 0.23% 1.30[0.57, 2.97
Tanno - Soubetsu Study } —] 0.22% 0.57[0.25, 1.31
Australia Longitudinal Study of Ageing (ALSA) f : | 0.21% 0.94[0.40, 2.22
Beijing Aging Study f : | 0.18% 0.58[0.22, 1.48
Akabane Study f : | 0.17% 0.86[0.33, 2.23
East and West Finland Cohort, Seven Countries Study, Phase || f - | 0.14% 0.98[0.34, 2.80
Yunnan Tin Miner Cohort Study } : D> 0.14% 1.88[0.65, 5.41
Saitama Cohort Study < — 0.14% 0.47[0.16, 1.38
Ohasama Study f : | 0.13% 0.72[0.23, 2.20
Cohort study from Porto Alegre, southern Brazil | 5 I 0.13% 1.04[0.34, 3.19
Electrical Generating Authority of Thailand Study (EGAT) f : | 0.11% 1.39[0.43, 4.50
Anzhen 02 Cohort Study f : » 0.11% 2.20[0.68, 7.13
Ventimiglia di Sicilia Heart Study 44— 0.11% 0.27[0.08, 0.89
Aito Town Study f - 0.09% 2.00[0.55, 7.32
Huashan Study f - 0.08% 1.44[0.35, 5.85
Capital Iron and Steel Company Hospital Cohort (CISCH) } : 0.07% 1.08[0.25, 4.71
Health Risks and Quality of Life in the Hong Kong Elderly < : | 0.07% 0.42[0.09, 1.84
Diabetes Intervention Study | - 0.07% 1.57[0.33, 7.44
Konan Health and Nutrition Study | - 0.05% 2.03[0.35,11.66
Newcastle Study f - 0.03% 3.71[0.42,32.45
Fangshan Cohort Study f : 0.03% 2.45[0.23,25.76
RE Model ’ 100.00% 1.03[0.99, 1.07]
12 for heterogeneity : 49% :
[ T T T T T T1
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C. Adjusted for confounders and cholesterol

Cohort Name

Weight (%) HR [95% CI]

12 for heterogeneity : 43%

Chinese Multi-Provincial Cohort Study (CMCS) [ ] 6.29% 1.00[1.00, 1.01]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) s 4.82% 0.98[0.89, 1.07]
Whitehall | Study 4.02% 1.07[0.95, 1.21]
The Tromsg Study (4th cohort) I--|._—|-—| 3.93% 1.25[1.10, 1.42]
Women's Health Initiative Study (WHI-OS) = 3.79% 1.19[1.04, 1.36]
Honolulu Heart Program (HHP) frar] 3.78% 1.08[0.95, 1.24]
National Heart foundation Risk Factor Prevalence Study |—-—| 3.78% 1.34[1.17, 1.53]
Norwegian Counties Study (NCS) 3.78% 1.17[1.02, 1.34]
Korean Medical Insurance Corporation Study (KMIC) 3.57% 1.16[1.01, 1.34]
Multifactor Primary Prevention Study — 3.53% 1.28[1.10, 1.48]
The Nord-Trondelag Health Study 2 (HUNT 2) far] 3.46% 0.90[0.78, 1.05]
Rotterdam Study (RS) 3.16% 1.10[0.93, 1.29]
Cardiovascular Health Study (CHS) 3.07% 1.08[0.91, 1.27]
Framingham Heart Study—-Cohort 2.68% 1.05[0.87, 1.27]
The age 40-programme linked with the National Cause of Death Register —— 2.64% 0.90[0.74, 1.09]
Busselton Health Study f—— 261% 1.10[0.90, 1.34]
Western Collaborative Group Study (WCGS) — 229% 1.14[0.92, 1.42]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) — 2.27% 0.97[0.78, 1.21]
LIFE Study —— 1.88% 1.02[0.80, 1.32]
Dubbo Study of the Elderly e 1.71% 1.24[0.95, 1.62]
The Northern Manhattan Study (NOMAS) —— 1.46% 1.07[0.79, 1.44]
Prospective Study of Women in Gothenburg ] 1.44% 1.45[1.07, 1.97]
Study of Multifactorial Prevention of Ischemic Heart Disease : 1.39% 1.12[0.82, 1.52]
Framingham Heart Study-Offspring - 1.34% 1.10[0.80, 1.51]
Prospective Cardiovascular Munster Study (PROCAM) I 1.32% 1.22[0.89, 1.68]
The Hisayama Study : 1.26% 1.17[0.85, 1.63]
EURODIAB Prospective Complications Study }:‘ 1.22% 1.16[0.83, 1.62]
Uppsala Longitudinal Study of Adult Men (ULSAM) e 1.21% 0.93[0.66, 1.30]
Canada Nutrition Database e 1.08% 0.82[0.57, 1.17]
NIPPON DATA80 [ — 1.07% 1.12[0.78, 1.62

CVDFACTS i — 1.03% 1.66 E 114, 2.41 %
Kaunas Rotterdam Intervention Study (KRIS) e 1.03% 0.86[0.59, 1.25]
Hisayama Study [ 0.94% 1.31[0.88, 1.93]
Seven Cities Cohort Study | 0.90% 1.08[0.72, 1.62]
Beijing Iron and Steel Worker Cohort Study [ 0.89% 1.40[0.93, 2.10]
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study |—-—| 0.88% 0.98[0.65, 1.47]
MEGA Study ] 0.84% 1.72[1.13, 2.62]
Dalmatia and Slavonia Cohort, Seven Countries Study E—— 0.79% 1.22[0.79, 1.89]
Shibata Cohort Study e 0.76% 1.23[0.79, 1.92]
US Railroad Cohort, Seven Countries Study e 0.68% 1.26[0.79, 2.02]
Puerto Rico Heart Health Program (PRHHP) e — 0.65% 1.31[0.81, 2.13]
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study e 0.64% 1.22[0.75, 1.99]
Multiple Risk Factor Intervention Trial (MRFIT) |—-—| 0.61% 0.90[0.55, 1.49]
General Post Office Study (GPO) " 0.59% 0.72[0.43, 1.20]
East and West Finland Cohort, Seven Countries Study, Phase | e | 0.55% 1.94[1.14, 3.31]
Melbourne Collaborative Study (MCCS) —— 0.52% 0.62[0.36, 1.07]
Multi-Ethnic Study of Atherosclerosis (MESA) T — 0.50% 1.46[0.83, 2.56]
Six Chinese Cohorts Study }:‘ 0.48% 1.91[1.08, 3.41]
DETECT ] 0.43% 1.87[1.02, 3.45]
NIPPON DATA90 e 0.42% 0.92[0.50, 1.70]
Goteborg BEDA study [ —— 041% 1.25[0.67, 2.32]
Corfu and Crete Cohort, Seven Countries Study b 0.41% 0.81[0.43, 1.51]
Perth Risk Factors Survey (Perth MONICA) | 0.40% 0.71[0.38, 1.33]
Tanushimaru and Ushibuka Cohort, Seven Countries Study b 0.40% 1.34[0.71, 2.52]
SENECA " 0.38% 1.09[0.57, 2.10]
Tehran Lipid and Glucose Study (TLGS) e 0.36% 0.85[0.44, 1.66]
JMS-ABPM (wave 1) [ — 0.35% 1.13[0.57, 2.23]
Women's Health Initiative study, Clinical Trial (WHI-CT) [ —— 0.33% 0.57[0.29, 1.15]
Fletcher Challenge Heart and Health Study f - i 0.27% 1.46[0.66, 3.19]
Zutphen cohort, Seven Countries Study, Phase | f : i 0.25% 1.43[0.64, 3.20]
Whitehall Il Study } - | 0.25% 0.98[0.44, 2.22]
Tanno - Soubetsu Study } : 0.24% 0.69[0.30, 1.59]
Australia Longitudinal Study of Ageing (ALSA) f | : | | 0.22% 1.02[0.43, 2.42]
Akabane Stud : 0.20% 1.29[0.52, 3.21

Beijing Aging gtudy f I : | I 0.19% 0.60 { 0.23, 1.52 }
East and West Finland Cohort, Seven Countries Study, Phase I f . | 0.15% 0.99[0.35, 2.81]
Yunnan Tin Miner Cohort Study — » 0.15% 2.27[0.79, 6.51]
g — S Sniss

asama Study - 13% 0. 23,

Anzhen 02 Cohort Study ' — i 0.13% 248[0.78. 7.85]
Electrical Generating Authority of Thailand Study (EGAT) f - 0.12% 1.41[043, 4.62]
Ventimiglia di Sicilia Heart Study 44— 0.12% 0.28[0.08, 0.94]
Aito Town Study f - 0.10% 2.29[0.61, 8.54]
Huashan Study f - 0.08% 1.42[0.35, 5.83]
Diabetes Intervention Study f - 0.07% 1.78[0.38, 8.32]
Konan Health and Nutrition Study } - 0.06% 1.12[0.20, 6.23]
Fangshan Cohort Study < : 0.04% 1.30[0.17, 9.69]
Newcastle Study f - 0.04% 4.10[0.46,36.68]
RE Model ’ 100.00% 1.11[1.06, 1.16]

&9

I
0.50 1.00

Hazard ratio



D. Adjusted for confounders and glucose

Cohort Name

Weight (%) HR [95% CI]

Whitehall | Study |-I-| 3.88% 1.00[0.88, 1.13]
The Tromsg Study (4th cohort) s b 3.85% 1.26[1.11, 1.43]
Norwegian Counties Study (NCS) e 3.75% 1.21[1.05, 1.38]
Women's Health Initiative Study (WHI-OS) - 3.75% 1.16[1.02, 1.33]
National Heart foundation Risk Factor Prevalence Study : |—I—| 3.75% 1.36[1.19, 1.55]
Honolulu Heart Program (HHP) - 3.74% 1.06[0.93, 1.21]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) = 3.63% 0.87[0.75, 1.00]
Korean Medical Insurance Corporation Study (KMIC) - 3.62% 1.16[1.01, 1.34]
Multifactor Primary Prevention Study s 3.60% 1.31[1.13, 1.51]
The Nord-Trondelag Health Study 2 (HUNT 2) - 3.53% 0.89[0.77, 1.03]
Cardiovascular Health Study (CHS) |—I—| 3.25% 1.05[0.88, 1.24]
Chinese Multi-Provincial Cohort Study (CMCS) e 3.07% 1.49[1.24, 1.79]
Framingham Heart Study—Cohort m 297% 1.05[0.87, 1.27]
The age 40—programme linked with the National Cause of Death Register m] 2.95% 0.93[0.77, 1.13]
Busselton Health Study m—] 291% 1.11[0.91, 1.35]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) —m—] 2.61% 0.95[0.76, 1.18]
Rotterdam Study (RS) I 2.38% 1.13[0.89, 1.44]
LIFE Study |—-—| 2.27% 1.04[0.81, 1.34]
Dubbo Study of the Elderly |——-—| 2.08% 1.23[0.94, 1.61]
Prospective Study of Women in Gothenburg H 1.82% 1.44[1.06, 1.95]
The Northern Manhattan Study (NOMAS) — 1.81% 1.10[0.81, 1.49]
Study of Multifactorial Prevention of Ischemic Heart Disease " 1.79% 1.12[0.83, 1.53]
Framingham Heart Study-Offspring e 1.72% 1.09[0.80, 1.50]
Prospective Cardiovascular Munster Study (PROCAM) ——q 1.70% 1.23[0.89, 1.70]
EURODIAB Prospective Complications Study e 1.61% 1.17[0.84, 1.64]
Western Collaborative Group Study (WCGS) . 1.61% 1.09[0.78, 1.53]
Uppsala Longitudinal Study of Adult Men (ULSAM) e 1.58% 0.90[0.64, 1.26]
The Hisayama Study | 154% 1.11[0.79, 1.57]
Canada Nutrition Database ] 1.44% 0.78[0.54, 1.12]
NIPPON DATA80 |—-—| 144% 1.09[0.76, 1.57]
Kaunas Rotterdam Intervention Study (KRIS) b 1.38% 0.84[0.58, 1.22]
CVDFACTS ] 1.37% 1.56[1.07, 2.27]
Abdominal Aortic Aneurysm Screening Program  — 1.25% 0.90[0.61, 1.35]
Seven Cities Cohort Study T 1.23% 1.07[0.72, 1.60]
Shibata Cohort Study |—-—| 1.05% 1.19[0.76, 1.86]
MEGA Study |—-—| 0.94% 1.64[1.02, 2.65]
Puerto Rico Heart Health Program (PRHHP) e 0.92% 1.37[0.84, 2.22]
Multiple Risk Factor Intervention Trial (MRFIT) ] 0.86% 0.89[0.54, 1.47]
General Post Office Study (GPO) e 0.84% 0.64[0.39, 1.07]
Melbourne Collaborative Study (MCCS) —— 0.74% 0.61[0.35, 1.06]
Multi-Ethnic Study of Atherosclerosis (MESA) [ — 0.71% 1.43[0.82, 2.51]
NIPPON DATA90 e — 0.62% 0.89[0.48, 1.64]
DETECT o | 0.61% 1.84[0.99, 3.41]
Goteborg BEDA study — — 0.61% 1.27[0.69, 2.37]
Perth Risk Factors Survey (Perth MONICA) I —— 0.58% 0.69[0.37, 1.30]
SENECA |—-—| 0.54% 1.02[0.53, 1.97]
Tehran Lipid and Glucose Study (TLGS) L — 0.53% 0.81[0.41, 1.58]
JMS-ABPM (wave 1) |—-—| 0.51% 1.13[0.57, 2.24]
Women's Health Initiative study, Clinical Trial (WHI-CT) —_— 0.49% 0.53[0.26, 1.07]
Fletcher Challenge Heart and Health Study f - | 0.40% 1.54[0.70, 3.36]
Whitehall Il Study | | 0.37% 0.91[0.40, 2.06]
Tanno - Soubetsu Study f : | 0.35% 0.68[0.30, 1.56]
Australia Longitudinal Study of Ageing (ALSA) f - | 0.33% 0.94[0.40, 2.22]
Akabane Study f - | 0.31% 1.33[0.55, 3.25]
Beijing Aging Study f | 0.28% 0.59[0.23, 1.51]
Yunnan Tin Miner Cohort Study f » 0.23% 2.24[0.78, 6.39]
Saitama Cohort Study | 0.23% 0.56[0.20, 1.61]
East and West Finland Cohort, Seven Countries Study, Phase I | | 0.23% 1.14[0.40, 3.28]
Ohasama Study f | 0.20% 0.75[0.25, 2.28]
Cohort study from Porto Alegre, southern Brazil } | 0.20% 1.16[0.38, 3.55]
Anzhen 02 Cohort Study | - } 0.19% 2.48[0.78, 7.86]
Electrical Generating Authority of Thailand Study (EGAT) f : » 0.18% 1.45[0.45, 4.72]
Ventimiglia di Sicilia Heart Study <4 0.18% 0.28[0.09, 0.92]
Health Risks and Quality of Life in the Hong Kong Elderly < : | 0.16% 0.60[0.17, 2.08]
Aito Town Study } : D> 0.15% 1.99[0.55, 7.26]
Huashan Study : : > 0.13% 1.39[0.35, 5.52]
Capital Iron and Steel Company Hospital Cohort (CISCH) f - » 0.12% 1.71[0.40, 7.26]
Diabetes Intervention Study f - » 0.11% 1.82[0.39, 8.47]
Konan Health and Nutrition Study < - » 0.09% 1.11[0.20, 6.21]
Fangshan Cohort Study < : » 0.07% 1.35[0.18, 9.94]
Newcastle Study } : > 0.05% 3.98[0.45,35.10]
RE Model Q 100.00% 1.09[1.04, 1.15]
12 for heterogeneity : 40% :
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E. Adjusted for confounders and blood pressure, cholesterol
Weight (%) HR [95% CI]

Cohort Name

Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) ] 5.06% 0.93[0.85, 1.02]
Whitehall | Study S8 4.23% 1.07[0.95, 1.21]
The Tromsg Study (4th cohort) = 4.23% 1.16[1.02, 1.31]
Women's Health Initiative Study (WHI-OS) j-m 3.99% 1.12[0.98, 1.29]
National Heart foundation Risk Factor Prevalence Study = = 3.97% 1.29[1.13, 1.48]
Norwegian Counties Study (NCS) fa 3.96% 1.09[0.95, 1.25]
Honolulu Heart Program (HHP) - 3.94% 0.98[0.86, 1.12]
Korean Medical Insurance Corporation Study (KMIC) ] 3.73% 0.95[0.82, 1.10]
Multifactor Primary Prevention Study ! 3.71% 1.22[1.05, 1.41]
The Nord-Trondelag Health Study 2 (HUNT 2) jm 3.63% 0.88[0.76, 1.02]
Rotterdam Study (RS) - 3.29% 1.06[0.89, 1.25]
Cardiovascular Health Study (CHS) - 3.24% 1.07[0.90, 1.26]
Chinese Multi-Provincial Cohort Study (CMCS) ] 291% 1.03[0.85, 1.24]
Framingham Heart Study-Cohort fm—] 2.81% 0.95[0.78, 1.15]
Busselton Health Study f——] 274% 1.02[0.84, 1.24]
The age 40-programme linked with the National Cause of Death Register —=—: 2.69% 0.77[0.63, 0.94]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) b 2.35% 0.92[0.74, 1.15]
Western Collaborative Group Study (WCGS) ] 2.35% 1.01[0.81, 1.27]
LIFE Study e 1.99% 1.03[0.80, 1.32]
Dubbo Study of the Elderly e 1.81% 1.19[0.91, 1.56]
The Northern Manhattan Study (NOMAS)  E——— 1.53% 1.04[0.77, 1.41]
Prospective Study of Women in Gothenburg  — 1.51% 1.40[1.03, 1.90]
Study of Multifactorial Prevention of Ischemic Heart Disease — 1.44% 0.91[0.66, 1.24]
Framingham Heart Study—-Offspring ——q 1.42% 1.04[0.76, 1.43]
Prospective Cardiovascular Munster Study (PROCAM) . 1.37% 1.16[0.84, 1.60]
The Hisayama Study e 1.33% 1.07[0.77, 1.49]
EURODIAB Prospective Complications Study b 1.28% 1.13[0.80, 1.58]
Canada Nutrition Database b 1.13% 0.78[0.54, 1.13]
NIPPON DATA80 | 1.13% 1.02[0.71, 1.48]
Kaunas Rotterdam Intervention Study (KRIS) I —— 1.08% 0.76[0.53, 1.11]
CVDFACTS p——q 1.05% 1.34[0.91, 1.96]
Hisayama Study ] 1.01% 1.19[0.81, 1.76]
Seven Cities Cohort Study - 0.95% 0.89[0.60, 1.34]
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study : 0.93% 0.91[0.60, 1.37]
Beijing Iron and Steel Worker Cohort Study e 0.93% 1.11[0.74, 1.67]
MEGA Study e 0.87% 1.57[1.03, 2.41]
Shibata Cohort Study . 0.80% 1.13[0.72, 1.76]
Dalmatia and Slavonia Cohort, Seven Countries Study s 0.78% 1.03[0.66, 1.62]
US Railroad Cohort, Seven Countries Study - 0.71% 1.07[0.66, 1.73]
Puerto Rico Heart Health Program (PRHHP) : 0.68% 1.09[0.67, 1.79]
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study ——q 0.66% 1.15[0.70, 1.89]
Multiple Risk Factor Intervention Trial (MRFIT) s 0.65% 0.92[0.56, 1.53]
General Post Office Study (GPO) ———— 0.62% 0.69[0.41, 1.15]
East and West Finland Cohort, Seven Countries Study, Phase | |—-—| 0.57% 1.78[1.04, 3.05]
Melbourne Collaborative Study (MCCS) [ —— 0.55% 0.57[0.33, 0.99]
Multi-Ethnic Study of Atherosclerosis (MESA) e 0.53% 1.38[0.78, 2.42]
Six Chinese Cohorts Study I — 0.50% 1.51[0.85, 2.70]
NIPPON DATA90 e — 0.45% 0.92[0.50, 1.70]
DETECT b 0.44% 1.84[0.99, 3.42]
Corfu and Crete Cohort, Seven Countries Study e | 0.43% 0.67[0.36, 1.25]
Goteborg BEDA study I — 0.42% 1.15[0.61, 2.16]
Perth Risk Factors Survey (Perth MONICA) L 0.42% 0.65[0.34, 1.22]
Tanushimaru and Ushibuka Cohort, Seven Countries Study |—-j—| 0.40% 0.95[0.49, 1.83]
SENECA — 0.40% 1.04[0.54, 2.01]
Tehran Lipid and Glucose Study (TLGS) . — 0.37% 0.71[0.36, 1.40]
JMS-ABPM (wave 1) [ e — 0.37% 1.12[0.57, 2.23]
Women's Health Initiative study, Clinical Trial (WHI-CT) e 0.35% 0.55[0.27, 1.10]
Fletcher Challenge Heart and Health Study f - 0.28% 1.23[0.56, 2.70]
Uppsala Longitudinal Study of Adult Men (ULSAM) - | 0.26% 0.87[0.38, 1.95]
Whitehall Il Study f : 0.26% 0.99[0.44, 2.24]
Zutphen cohort, Seven Countries Study, Phase | } - 0.25% 1.26[0.55, 2.89]
Tanno - Soubetsu Study } : | 0.25% 0.62[0.27, 1.43]
Australia Longitudinal Study of Ageing (ALSA) f . 0.24% 0.99[042, 2.34]
Beijing Aging Study f : | 0.20% 0.57[0.22, 1.46]
Akabane Study f - 0.19% 0.82[0.31, 2.17]
East and West Finland Cohort, Seven Countries Study, Phase I f - 0.16% 0.98[0.34, 2.80]
Yunnan Tin Miner Cohort Study f - » 0.15% 1.83[0.63, 5.33]
Saitama Cohort Study < : | 0.15% 0.50[0.17, 1.45]
Ohasama Study } : 0.14% 0.68[0.22, 2.09]
Anzhen 02 Cohort Study f - » 0.13% 2.18[0.68, 7.04]
Electrical Generating Authority of Thailand Study (EGAT) - | 0.13% 1.31[0.40, 4.31]
Ventimiglia di Sicilia Heart Study 44— 0.12% 0.26[0.08, 0.85]
Aito Town Study f - 0.10% 2.29[0.61, 8.58]
Huashan Study f - 0.08% 1.53[0.36, 6.57]
Diabetes Intervention Study f - 0.07% 1.55[0.32, 7.41]
Konan Health and Nutrition Study } - 0.06% 2.08[0.35,12.38]
Newcastle Study } : 0.04% 3.91[0.44,34.65]
Fangshan Cohort Study f : 0.03% 2.41[0.22,25.85]
RE Model ’ 100.00% 1.04[0.99, 1.08]
12 for heterogeneity : 27% :
[ T I T 1
0.20 0.50 1.00 2.00 4.00
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Cohort Name

F. Adjusted for confounders and blood pressure, glucose

Weight (%) HR [95% CI]

Whitehall | Study |—.—| 4.15% 0.99[0.88, 1.13]
The Tromsg Study (4th cohort) s 4.08% 1.16[1.02, 1.32]
Women's Health Initiative Study (WHI-OS) fm 3.99% 1.11[0.97, 1.27]
Norwegian Counties Study (NCS) - 3.98% 1.11[0.97, 1.27]
National Heart foundation Risk Factor Prevalence Study : = 3 3.97% 1.31[1.14, 1.50]
Honolulu Heart Program (HHP) f-m- 3.96% 0.97[0.85, 1.11]
Korean Medical Insurance Corporation Study (KMIC) - 3.80% 0.94[0.82, 1.09]
Multifactor Primary Prevention Study e 3.79% 1.24[1.07, 1.43]
The Nord—-Trondelag Health Study 2 (HUNT 2) e 3.71% 0.87[0.75, 1.01]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) |—.—| 3.69% 0.83[0.71, 0.97]
Cardiovascular Health Study (CHS) e 3.38% 1.04[0.88, 1.23]
Chinese Multi-Provincial Cohort Study (CMCS) m 3.10% 1.02[0.85, 1.23]
The age 40-programme linked with the National Cause of Death Register - 3.06% 0.78[0.65, 0.94]
Framingham Heart Study—Cohort |m 3.04% 0.94[0.78, 1.14]
Busselton Health Study m—] 2.96% 1.03[0.84, 1.25]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) |—-—| 2.63% 0.90[0.72, 1.12]
Rotterdam Study (RS) f—a—o 2.37% 1.08[0.85, 1.38]
LIFE Study | 2.25% 1.05[0.81, 1.35]
Dubbo Study of the Elderly I —— 2.06% 1.18[0.90, 1.55]
The Northern Manhattan Study (NOMAS)  — 1.78% 1.08[0.80, 1.46]
Prospective Study of Women in Gothenburg  ——— 1.77% 1.39[1.02, 1.88]
Study of Multifactorial Prevention of Ischemic Heart Disease |—-—| 1.72% 0.92[0.68, 1.26]
Framingham Heart Study-Offspring f—a— 1.67% 1.04[0.75, 1.42]
Prospective Cardiovascular Munster Study (PROCAM) e 1.63% 1.17[0.85, 1.62]
EURODIAB Prospective Complications Study [ 1.55% 1.14[0.81, 1.59]
Uppsala Longitudinal Study of Adult Men (ULSAM) e 1.51% 0.85[0.60, 1.19]
Western Collaborative Group Study (WCGS) ——— 1.50% 0.97[0.69, 1.36]
The Hisayama Study f—— 1.48% 1.01[0.72, 1.43]
Canada Nutrition Database —— 1.38% 0.75[0.52, 1.07]
NIPPON DATA80 . 1.37% 1.00[0.69, 1.43]
Kaunas Rotterdam Intervention Study (KRIS) e 1.31% 0.76[0.52, 1.10]
CVDFACTS I 1.26% 1.25[0.85, 1.84]
Abdominal Aortic Aneurysm Screening Program b 1.18% 0.88[0.59, 1.32]
Seven Cities Cohort Study f—— 1.16% 0.89[0.59, 1.33]
Shibata Cohort Study ——q] 0.98% 1.09[0.70, 1.71]
MEGA Study p———r 0.86% 1.55[0.95, 2.52]
Puerto Rico Heart Health Program (PRHHP) e 0.84% 1.14[0.70, 1.86]
Multiple Risk Factor Intervention Trial (MRFIT) I 0.81% 0.91[0.55, 1.51]
General Post Office Study (GPO) e 0.78% 0.63[0.38, 1.05]
Melbourne Collaborative Study (MCCS) —— 0.68% 0.56[0.32, 0.97]
Multi-Ethnic Study of Atherosclerosis (MESA) b 0.67% 1.32[0.75, 2.32]
NIPPON DATA90 e 0.57% 0.90[0.49, 1.65]
DETECT | 0.55% 1.81[0.97, 3.39]
Goteborg BEDA study [ — 0.54% 1.18[0.63, 2.21]
Perth Risk Factors Survey (Perth MONICA) b 0.53% 0.63[0.33, 1.19]
SENECA E— 0.50% 0.97[0.50, 1.88]
Tehran Lipid and Glucose Study (TLGS) E—— 0.48% 0.69[0.35, 1.36]
JMS-ABPM (wave 1) e — 0.46% 1.12[0.56, 2.23]
Women's Health Initiative study, Clinical Trial (WHI-CT) b 0.45% 0.51[0.25, 1.02]
Fletcher Challenge Heart and Health Study f : | 0.36% 1.29[0.58, 2.83]
Whitehall Il Study } - | 0.34% 0.92[0.41, 2.08]
Tanno - Soubetsu Study f : | 0.32% 0.62[0.27, 1.43]
Australia Longitudinal Study of Ageing (ALSA) f - | 0.31% 0.94[0.40, 2.23]
Beijing Aging Study f - | 0.25% 0.55[0.21, 1.42]
Akabane Study f - | 0.25% 0.83[0.32, 2.17]
Yunnan Tin Miner Cohort Study } D> 0.21% 1.89[0.66, 5.43]
Saitama Cohort Study — 0.20% 0.47[0.16, 1.37]
East and West Finland Cohort, Seven Countries Study, Phase I | - | 0.20% 1.14[0.39, 3.33]
Ohasama Study f - | 0.18% 0.71[0.23, 2.18]
Cohort study from Porto Alegre, southern Brazil | : | 0.18% 1.02[0.33, 3.14]
Electrical Generating Authority of Thailand Study (EGAT) f - | 0.17% 1.37[0.42, 4.43]
Anzhen 02 Cohort Study } . D> 0.17% 2.19[0.68, 7.11]
Ventimiglia di Sicilia Heart Study <4 0.16% 0.26[0.08, 0.84]
Aito Town Study f - » 0.14% 2.01[0.55, 7.38]
Huashan Study f - » 0.12% 1.46[0.36, 5.90]
Health Risks and Quality of Life in the Hong Kong Elderly < - | 0.11% 0.42[0.09, 1.86]
Capital Iron and Steel Company Hospital Cohort (CISCH) f : D> 0.10% 1.01[0.23, 4.51]
Diabetes Intervention Study f - » 0.10% 1.56[0.33, 7.42]
Konan Health and Nutrition Study f : » 0.08% 2.01[0.35,11.58]
Newcastle Study f - » 0.05% 3.58[0.40,32.00]
Fangshan Cohort Study f : » 0.04% 2.38[0.23,24.51]
RE Model ‘ 100.00% 1.01[0.96, 1.06]
12 for heterogeneity : 35% §
| T T T 1
0.20 O.%O 1.00 2.00 4.06
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G. Adjusted for confounders and cholesterol, glucose
Weight (%) HR [95% CI]

Cohort Name

Whitehall | Study |-l-| 4.13% 0.99[0.88, 1.13]
The Tromsg Study (4th cohort) s 3 4.09% 1.25[1.10, 1.42]
Women's Health Initiative Study (WHI-OS) fm 3.98% 1.16[1.02, 1.33]
Honolulu Heart Program (HHP) - 3.98% 1.06[0.93, 1.21]
National Heart foundation Risk Factor Prevalence Study s 3.98% 1.30[1.14, 1.49]
Norwegian Counties Study (NCS) e 3.97% 1.17[1.02, 1.34]
Korean Medical Insurance Corporation Study (KMIC) e 3.81% 1.15[1.00, 1.33]
Multifactor Primary Prevention Study s = 3.79% 1.28[1.11, 1.48]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) =B 3.76% 0.88[0.76, 1.02]
The Nord-Trondelag Health Study 2 (HUNT 2) = 3.72% 0.89[0.77, 1.04]
Cardiovascular Health Study (CHS) m] 3.40% 1.04[0.88, 1.23]
Chinese Multi-Provincial Cohort Study (CMCS) - 3.20% 1.48[1.23, 1.77]
Framingham Heart Study—Cohort fm—] 3.06% 1.05[0.87, 1.27]
The age 40-programme linked with the National Cause of Death Register b= 3.03% 0.89[0.73, 1.08]
Busselton Health Study m— 3.00% 1.09[0.90, 1.33]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) ] 2.62% 0.95[0.76, 1.19]
Rotterdam Study (RS) S 240% 1.15[0.90, 1.46]
LIFE Study ] 2.29% 1.03[0.80, 1.32]
Dubbo Study of the Elderly R 2.10% 1.23[0.94, 1.61]
Prospective Study of Women in Gothenburg |—-—| 1.82% 1.43[1.06, 1.94]
The Northern Manhattan Study (NOMAS) i 1.81% 1.08[0.80, 1.46]
Study of Multifactorial Prevention of Ischemic Heart Disease " 1.77% 1.09[0.80, 1.49]
Framingham Heart Study-Offspring | 1.70% 1.07[0.78, 1.47]
Prospective Cardiovascular Munster Study (PROCAM) I 1.69% 1.21[0.88, 1.66]
Western Collaborative Group Study (WCGS) I — 1.60% 1.10[0.79, 1.54]
EURODIAB Prospective Complications Study [ —— 1.57% 1.17[0.83, 1.63]
Uppsala Longitudinal Study of Adult Men (ULSAM) b 1.56% 0.90[0.64, 1.26]
The Hisayama Study " 1.53% 1.12[0.79, 1.58]
NIPPON DATA80 b 1.41% 1.12[0.78, 1.61]
Canada Nutrition Database ——— 1.35% 0.81[0.56, 1.18]
Kaunas Rotterdam Intervention Study (KRIS) p—e— 1.35% 0.83[0.57, 1.21]
CVDFACTS  —— 1.34% 1.53[1.05, 2.23]
Seven Cities Cohort Study ——q] 1.20% 1.06[0.71, 1.59]
Shibata Cohort Study ———— 1.02% 1.21[0.77, 1.88]
MEGA Study e 091% 1.64[1.02, 2.64]
Puerto Rico Heart Health Program (PRHHP) |—-—| 0.88% 1.32[0.81, 2.15]
Multiple Risk Factor Intervention Trial (MRFIT) |—-—| 0.83% 0.89[0.54, 1.48]
General Post Office Study (GPO) |—-—| 0.81% 0.66[0.40, 1.10]
Melbourne Collaborative Study (MCCS) |—-——| 0.73% 0.62[0.36, 1.07]
Multi-Ethnic Study of Atherosclerosis (MESA) |—-—| 0.69% 1.44[0.82, 2.54]
DETECT | 0.59% 1.82[0.99, 3.36]
NIPPON DATA90 [ — 0.59% 0.91[0.49, 1.68]
Goteborg BEDA study I — 0.57% 1.19[0.64, 2.23]
Perth Risk Factors Survey (Perth MONICA) — 0.56% 0.69[0.37, 1.30]
SENECA E— 0.52% 1.02[0.53, 1.98]
Tehran Lipid and Glucose Study (TLGS) b 0.50% 0.81[0.42, 1.59]
JMS-ABPM (wave 1) I 0.49% 1.12[0.57, 2.22]
Women's Health Initiative study, Clinical Trial (WHI-CT) [ —— 0.46% 0.53[0.26, 1.07]
Fletcher Challenge Heart and Health Study f : 0.38% 1.45[0.66, 3.18]
Whitehall I Study f - | 0.35% 0.94[0.41, 2.12]
Tanno - Soubetsu Study f - | 0.34% 0.72[0.31, 1.65]
Australia Longitudinal Study of Ageing (ALSA) f : | 0.31% 1.02[0.43, 2.42]
Akabane Study f : 0.28% 1.24[0.50, 3.12]
Beijing Aging Study f - | 0.27% 0.58[0.23, 1.49]
Yunnan Tin Miner Cohort Study | : 0.22% 2.28[0.79, 6.53]
East and West Finland Cohort, Seven Countries Study, Phase I - 0.21% 1.14[0.40, 3.28]
Saitama Cohort Study } : | 0.21% 0.60[0.21, 1.72]
Ohasama Study f | 0.19% 0.70[0.23, 2.15]
Anzhen 02 Cohort Study — 0.18% 2.46[0.77, 7.80]
Electrical Generating Authority of Thailand Study (EGAT) f - | 0.17% 1.35[0.41, 4.47]
Ventimiglia di Sicilia Heart Study 44— 0.17% 0.28[0.08, 0.94]
Aito Town Study } : D> 0.14% 2.32[0.62, 8.71]
Huashan Study f - » 0.12% 1.47[0.36, 6.03]
Diabetes Intervention Study - » 0.10% 1.79[0.38, 8.43]
Konan Health and Nutrition Study < - » 0.08% 1.06[0.19, 5.92]
Fangshan Cohort Study < . » 0.06% 1.35[0.18,10.12]
Newcastle Study } : D> 0.05% 4.20[0.47,37.48]
RE Model ‘ 100.00% 1.09[1.04, 1.15]
12 for heterogeneity : 38% :
I I I T T 1
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H. Adjusted for confounders and blood pressure, cholesterol, glucose
Weight (%) HR [95% CI]

Cohort Name

Whitehall | Study = 3 4.31% 0.99[0.88, 1.12]
The Tromsg Study (4th cohort) = 3 4.24% 1.16[1.02, 1.32]
Women's Health Initiative Study (WHI-OS) fm 4.14% 1.11[0.97, 1.27]
National Heart foundation Risk Factor Prevalence Study = 412% 1.27[1.11, 1.45]
Norwegian Counties Study (NCS) f-m- 4.11% 1.09[0.95, 1.25]
Honolulu Heart Program (HHP) = 3 4.10% 0.97[0.85, 1.11]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) &= 3.95% 0.83[0.72, 0.96]
Korean Medical Insurance Corporation Study (KMIC) - 3.91% 0.95[0.82, 1.09]
Multifactor Primary Prevention Study - 3.90% 1.22[1.06, 1.41]
The Nord-Trondelag Health Study 2 (HUNT 2) = 3.84% 0.88[0.75, 1.02]
Cardiovascular Health Study (CHS) m] 347% 1.03[0.87, 1.22]
Chinese Multi-Provincial Cohort Study (CMCS) m] 3.19% 1.02[0.85, 1.23]
The age 40—-programme linked with the National Cause of Death Register ! 3.10% 0.77[0.64, 0.93]
Framingham Heart Study—Cohort ] 3.10% 0.95[0.78, 1.15]
Busselton Health Study =] 3.02% 1.02[0.84, 1.24]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) | 2.62% 0.90[0.72, 1.13]
Rotterdam Study (RS) fa—] 2.38% 1.11[0.87, 1.41]
LIFE Study 2.28% 1.03[0.80, 1.33]
Dubbo Study of the Elderly [ 2.08% 1.18[0.90, 1.55]
Prospective Study of Women in Gothenburg = 1.77% 1.38[1.02, 1.87]
The Northern Manhattan Study (NOMAS) " 1.74% 1.06[0.78, 1.45]
Study of Multifactorial Prevention of Ischemic Heart Disease e 1.71% 0.90[0.66, 1.23]
Framingham Heart Study-Offspring  E—— 1.67% 1.02[0.74, 1.40]
Prospective Cardiovascular Munster Study (PROCAM) [ —— 1.64% 1.15[0.83, 1.59]
EURODIAB Prospective Complications Study p———q 1.53% 1.13[0.80, 1.58]
Uppsala Longitudinal Study of Adult Men (ULSAM) b 1.52% 0.85[0.60, 1.19]
Western Collaborative Group Study (WCGS) . 1.50% 0.98[0.69, 1.37]
The Hisayama Study e 1.48% 1.02[0.72, 1.44]
NIPPON DATA80 1.36% 1.02[0.71, 1.47]
Canada Nutrition Database e ——— 1.32% 0.78[0.54, 1.13]
Kaunas Rotterdam Intervention Study (KRIS) e 1.31% 0.76[0.52, 1.10]
CVDFACTS e E— 1.26% 1.22[0.83, 1.80]
Seven Cities Cohort Study " 1.16% 0.88[0.59, 1.33]
Shibata Cohort Study f—— 0.97% 1.10[0.70, 1.72]
MEGA Study e 0.85% 1.55[0.95, 2.51]
Puerto Rico Heart Health Program (PRHHP) e 0.84% 1.11[0.68, 1.81]
Multiple Risk Factor Intervention Trial (MRFIT) " 0.80% 0.91[0.55, 1.51]
General Post Office Study (GPO) e 0.77% 0.65[0.39, 1.09]
Melbourne Collaborative Study (MCCS) e 0.70% 0.57[0.33, 0.98]
Multi-Ethnic Study of Atherosclerosis (MESA) e — 0.66% 1.33[0.76, 2.35]
NIPPON DATA90 S — 0.57% 0.92[0.50, 1.69]
DETECT e — 0.55% 1.80[0.97, 3.35]
Goteborg BEDA study " 0.53% 1.11[0.58, 2.09]
Perth Risk Factors Survey (Perth MONICA) | 0.53% 0.63[0.33, 1.19]
SENECA ] 0.49% 0.97[0.50, 1.89]
Tehran Lipid and Glucose Study (TLGS) [ — 0.47% 0.70[0.36, 1.37]
JMS-ABPM (wave 1) I R 0.46% 1.11[0.56, 2.21]
Women's Health Initiative study, Clinical Trial (WHI-CT) e 0.44% 0.51[0.25, 1.03]
Fletcher Challenge Heart and Health Study f : | 0.35% 1.23[0.56, 2.71]
Whitehall Il Study f : | 0.33% 0.94[0.42, 2.14]
Tanno - Soubetsu Study } d | 0.31% 0.66[0.28, 1.53]
Australia Longitudinal Study of Ageing (ALSA) f . | 0.30% 0.99[042, 2.35]
Beijing Aging Study f : | 0.25% 0.55[0.21, 1.41]
Akabane Study f - | 0.23% 0.79[0.30, 2.13]
Yunnan Tin Miner Cohort Study f - » 0.20% 1.83[0.63, 5.35]
East and West Finland Cohort, Seven Countries Study, Phage-H——"-—| : 0.20% 0.14[0.05, 0.41]
Saitama Cohort Study f | 0.20% 0.50[0.17, 1.45]
Ohasama Study f - | 0.18% 0.68[0.22, 2.08]
Anzhen 02 Cohort Study f - 0.17% 2.18[0.67, 7.04]
Electrical Generating Authority of Thailand Study (EGAT) f - | 0.16% 1.28[0.39, 4.22]
Ventimiglia di Sicilia Heart Study < | 0.16% 0.26[0.08, 0.87]
Aito Town Study f : » 0.13% 2.34[0.62, 8.79]
Huashan Study f » 0.11% 1.54[0.36, 6.57]
Diabetes Intervention Study f » 0.09% 1.54[0.32, 7.44]
Konan Health and Nutrition Study f » 0.07% 2.07[0.35,12.44]
Newcastle Study } D> 0.05% 3.75[0.41,33.93]
Fangshan Cohort Study f » 0.04% 2.33[0.22,24.67]
RE Model 0 100.00% 1.00[0.96, 1.05]
12 for heterogeneity : 34% :
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Figure 1.S6: Cohort-specific hazard ratios (HRs) of CHD for obesity vs. normal weight.
(Some cohorts that had BMI continuously did not have sufficient events in this BMI range for
categorical analysis.)

95



A. Adjusted for confounders

Cohort Name

Weight (%) HR [95% CI]

Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) : i 250% 1.70[1.57, 1.85
The Nord-Trondelag Health Study 1 (HUNT 1 : HH 248% 1.58[1.44, 1.73
Women's Health Initiative Study (WHI-OS) : 3| 2.45% 1.74[1.57, 1.92
Norwegian Counties Study (NCS) : 5 3! 2.42% 256[2.29, 2.87
Multiple Risk Factor Intervention Trial (MRFIT) fo- 2.36% 1.16[1.02, 1.32
The age 40—programme linked with the National Cause of Death Register ! 2.35% 2.99[2.62, 342
The Tromsg Study (4th cohort) : [ 2.32% 1.71[1.48, 1.97
Cardiovascular Health Study (CHS) e 2.31% 1.36[1.18, 1.58
Atherosclerosis Risk in Communities Study (ARIC) : o 2.30% 1.70[1.47, 1.97
Whitehall | Study : 2.28% 1.98[1.70, 2.30
Danish Diet, Cancer and Health study : 2.23% 1.97[1.66, 2.33
Study of Multifactorial Prevention of Ischemic Heart Disease : =] 2.22% 1.78[1.50, 2.11
Rotterdam Study (RS) | 219% 1.34[1.12, 1.60
The Nord-Trondelag Health Study 2 (HUNT 2) N 219% 1.44[1.21, 1.72
Multifactor Primary Prevention Study : | 218% 1.85[1.54, 2.22
Framingham Heart Study—-Cohort : =] 212% 1.73[1.42, 2.11
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) : f—a—] 211% 1.94[1.59, 2.37
Honolulu Heart Program (HHP) N 210% 1.62[1.32, 1.98
Framingham Heart Study—Offspring : f—a—] 2.05% 1.77[1.43, 2.20
Busselton Health Study N 2.02% 1.45[1.16, 1.81
Kaunas Rotterdam Intervention Study (KRIS) : f—=— 201% 1.74[1.39, 2.18
Dubbo Study of the Elderly e 2.01% 1.54[1.23, 1.93
Finnish Mobile Clinic Health Examination Survey (FMC) S 1.94% 1.68[1.32, 2.13
Prospective Cardiovascular Munster Study (PROCAM) b 1.79% 1.69[1.28, 2.23
Turkish Adult Risk Factor Study (TARF : 1.71% 3.16[2.34, 4.26
Busselton Health Study (BHS) : 1.71% 172[127, 2.32
Melbourne Collaborative Study (MCCS) : 1.69% 1.72[1.27, 2.33
Canada Nutrition Database e 1.69% 1.10[0.82, 1.50
Western Collaborative Group Study (WCGS) :  ——— 1.67% 2.18[1.60, 2.97
Abdominal Aortic Aneurysm Screening Program f—o— 1.64% 1.24[0.90, 1.70
Puerto Rico Heart Health Program (PRHHP) f—a—o 1.62% 1.30[0.94, 1.79
Multi-Ethnic Study of Atherosclerosis (MESA) E— 1.59% 1.35[0.97, 1.88
LIFE Study p—— 1.56% 0.83[0.59, 1.17
US Railroad Cohort, Seven Countries Study ] 1.52% 1.50[1.06, 2.13
Tehran Lipid and Glucose Study (TLGS) N 1.50% 1.87[1.31, 2.66
Fletcher Challenge Heart and Health Study : e — 146% 2.08[1.44, 3.01
The Northern Manhattan Study (NOMAS) f—a—o 1.45% 1.29[0.89, 1.86
Ventimiglia di Sicilia Heart Study ] 1.30% 1.15[0.76, 1.73
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study : 1.30% 1.64[1.08, 2.49
Uppsala Longitudinal Study of Adult Men (ULSAM) : 1.25% 1.68[1.09, 2.58
Women's Health Initiative study, Clinical Trial (WHI-CT) e 1.24% 1.26[0.82, 1.95
Prospective Study of Women in Gothenburg f—— 1.21% 1.56[1.00, 2.43
China Prospective Study p——q] 1.19% 1.15[0.73, 1.81
National Heart foundation Risk Factor Prevalence Study D] 1.09% 1.99[1.22, 3.25
CVDFACTS I | 1.08% 2.11[1.29, 3.45
General Post Office Study (GPO) H — 1.07% 1.74[1.06, 2.86
Perth Risk Factors Survey (Perth MONICA) ] 1.02% 1.89[1.13, 3.17
East and West Finland Cohort, Seven Countries Study, Phase | ] 0.89% 1.13[0.64, 2.01
Chinese Multi-Provincial Cohort Study (CMCS) ] 0.88% 2.19[1.22, 3.92
DETECT L — 0.84% 1.57[0.86, 2.87
Risk of ischaemic heart disease in Zaragoza (ZACARIS) : e 0.82% 2.88[1.56, 5.31
Singapore Cardiovascular Cohort Study : f———— 0.81% 2.99[1.61, 555
SENECA [ — 0.79% 0.92[049, 1.73
Diabetes Intervention Study ] 0.70% 1.54[0.78, 3.05
Cohort study from Porto Alegre, southern Brazil | 0.68% 1.37[0.68, 2.75
Whitehall Il Study o] 0.66% 2.85[1.40, 5.79
Goteborg BEDA study E ! 0.60% 2.06[0.96, 4.42
Tianjin Study f : | 0.58% 1.43[0.66, 3.11
Zutphen cohort, Seven Countries Study, Phase | : f 0.55% 3.09[1.39, 6.87
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study f | 0.50% 2.32[0.99, 542
East and West Finland Cohort, Seven Countries Study, Phase Il | - | 047% 0.77[0.32, 1.86
Beijing Iron and Steel Worker Cohort Study : f P 0.44% 5.77[2.29,14.52
Korean Medical Insurance Corporation Study (KMIC) — | 0.38% 2.04[0.75, 5.53
Dalmatia and Slavonia Cohort, Seven Countries Study f : | 0.35% 1.35[0.47, 3.86
Beijing Anzhen Cohort Study b— 0.31% 2.37[0.77, 7.28
Australia Longitudinal Study of Ageing (ALSA) } - | 0.30% 1.63[0.52, 5.13
EURODIAB Prospective Complications Study } - | 0.30% 0.80[0.25, 2.53
The Hisayama Study f - 0.29% 2.29[0.71, 7.37
Shibata Cohort Study o 0.27% 3.75[1.10,12.74
Electrical Generating Authority of Thailand Study (EGAT) : f 0.26% 5.20[1.51,17.97
MEGA Study < : | 0.21% 0.50[0.12, 2.03
NIPPON DATA80 f - | 0.20% 1.26[0.30, 5.27
Capital Iron and Steel Company Hospital Cohort (CISCH) F p 0.20% 4.15[0.99, 17.46
Newcastle Study f - | 0.20% 2.16[0.51, 9.12
Hisayama Study 0.19% 12.22[2.80, 53.34
Seven Cities Cohort Study } - 0.19% 3.10[0.71,13.61
JMS-ABPM (wave 1) } - | 0.18% 1.17[0.26, 5.32
Corfu and Crete Cohort, Seven Countries Study f - 0.18% 1.83[0.40, 8.40
Health Risks and Quality of Life in the Hong Kong Elderly «¢ : | 0.10% 0.66[0.09, 5.07
Tanno - Soubetsu Study f : p 0.10% 1.89[0.23,15.28
RE Model : ’ 100.00% 1.69[1.58, 1.81]

12 for heterogeneity : 73%
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B. Adjusted for confounders and blood pressure

Cohort Name Weight (%) HR [95% CI]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) ] 2.80% 1.49[1.38, 1.61
The Nord-Trondelag Health Study 1 (HUNT 1) H 2.76% 1.40[1.28, 1.53
Women's Health Initiative Study (WHI-OS) 5 3 2.72% 1.57[1.42, 1.74
Finnish Mobile Clinic Health Examination Survey (FMC) . 3 2.70% 1.44[1.29, 1.60
Norwegian Counties Study (NCS) : o 2.66% 2.03[1.81, 2.28
Multiple Risk Factor Intervention Trial (MRFIT) = 2.58% 1.16[1.01, 1.32
The age 40—-programme linked with the National Cause of Death Register : fm— 2.55% 2.28[1.99, 2.62
Cardiovascular Health Study (CHS) - 2.52% 1.31[1.14, 1.52
The Tromsg Study (4th cohort) | 251% 1.50[1.30, 1.74
Atherosclerosis Risk in Communities Study (ARIC) = 2.49% 1.54[1.33, 1.79
Whitehall | Study . 247% 1.97[1.69, 2.29
Danish Diet, Cancer and Health study = 2.39% 1.59[1.34, 1.88
Study of Multifactorial Prevention of Ischemic Heart Disease o] 2.34% 1.36[1.14, 1.62
Rotterdam Study (RS) ja—] 2.34% 1.27[1.07, 1.52
The Nord-Trondelag Health Study 2 (HUNT 2) j—a—] 2.33% 1.32[1.11, 1.59
Multifactor Primary Prevention Study f—a—] 231% 1.61[1.34, 1.94
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) =] 2.21% 1.85[1.51, 2.26
Honolulu Heart Program (HHP) | 220% 1.45[1.18, 1.77
Framingham Heart Study—Cohort =] 2.18% 1.30[1.06, 1.61
Framingham Heart Study-Offspring ] 210% 1.50[1.20, 1.88
Busselton Health Study —=—] 2.09% 1.28[1.02, 1.60
Kaunas Rotterdam Intervention Study (KRIS) S =] 2.06% 1.46[1.16, 1.83
Dubbo Study of the Elderly 2.05% 1.39[1.10, 1.75
Prospective Cardiovascular Munster Study (PROCAM) 1.72% 1.49[1.11, 2.00
Turkish Adult Risk Factor Study (TARF)  ——— 1.68% 2.94[2.17, 3.98
Melbourne Collaborative Study (MCCS) | 1.67% 1.64[1.21, 2.23
Busselton Health Study (BHS) D] 1.67% 1.59[1.17, 2.16
Canada Nutrition Database ——] 1.65% 0.94[0.69, 1.29
Abdominal Aortic Aneurysm Screening Program [ —— 1.61% 1.19[0.86, 1.64
Western Collaborative Group Study (WCGS) B 1.60% 1.58[1.15, 2.18
Puerto Rico Heart Health Program (PRHHP) p—=—q 1.57% 0.96[0.69, 1.33
Multi-Ethnic Study of Atherosclerosis (MESA) ——q 1.55% 1.26[0.90, 1.75
LIFE Study p—— 1.52% 0.83[0.59, 1.16
US Railroad Cohort, Seven Countries Study f——=— 1.42% 1.15[0.80, 1.65
Tehran Lipid and Glucose Study (TLGS) H 1.42% 1.53[1.07, 2.20
The Northern Manhattan Study (NOMAS)  E— 1.39% 1.23[0.85, 1.78
Fletcher Challenge Heart and Health Study ] 1.39% 1.87[1.29, 2.71
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study [ — 1.19% 1.24[0.81, 1.90
Uppsala Longitudinal Study of Adult Men (ULSAM) ] 1.16% 1.56[1.01, 2.41
Ventimiglia di Sicilia Heart Study ] 1.16% 1.08[0.70, 1.67
Women's Health Initiative study, Clinical Trial (WHI-CT) p——q 1.15% 1.19[0.77, 1.84
China Prospective Study | 1.10% 0.98[0.62, 1.54
Prospective Study of Women in Gothenburg . — 1.06% 1.30[0.82, 2.07
National Heart foundation Risk Factor Prevalence Study ] 0.98% 1.79[1.09, 2.95
General Post Office Study (GPO) ] 0.97% 1.68[1.02, 2.76
CVDFACTS B e 0.97% 1.86[1.13, 3.06
Perth Risk Factors Survey (Perth MONICA) e 0.90% 1.40[0.83, 2.38
East and West Finland Cohort, Seven Countries Study, Phase | [ S— 0.79% 0.93[0.52, 1.66
DETECT e 0.74% 1.55[0.85, 2.84
Chinese Multi-Provincial Cohort Study (CMCS) [ — 0.73% 1.41[0.76, 2.59
Risk of ischaemic heart disease in Zaragoza (ZACARIS) : ] 0.72% 2.99[1.62, 5.53
Singapore Cardiovascular Cohort Study I 0.70% 2.34[1.25, 4.37
SENECA e 0.69% 0.92[0.49, 1.74
Diabetes Intervention Study b 0.59% 1.45[0.72, 2.94
Cohort study from Porto Alegre, southern Brazil b 0.58% 1.29[0.63, 2.62
Whitehall Il Study I 0.58% 2.79[1.37, 5.69
Tianjin Study f : | 0.49% 1.30[0.60, 2.84
Goteborg BEDA study b— | 0.49% 1.52[0.70, 3.33
Zutphen cohort, Seven Countries Study, Phase | — | 0.43% 1.91[0.82, 4.46
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study — | 041% 1.84[0.77, 4.38
East and West Finland Cohort, Seven Countries Study, Phase Il | - | 0.39% 0.78[0.32, 1.90
Beijing Iron and Steel Worker Cohort Study : } > 0.37% 3.93[1.55, 9.97
Korean Medical Insurance Corporation Study (KMIC) } : | 0.32% 1.52[0.56, 4.12
Dalmatia and Slavonia Cohort, Seven Countries Study } » | 0.28% 1.02[0.35, 2.99
Australia Longitudinal Study of Ageing (ALSA) f - | 0.25% 1.65[0.53, 5.20
Beijing Anzhen Cohort Study f - | 0.25% 2.17[0.69, 6.85
EURODIAB Prospective Complications Study f . | 0.25% 0.76[0.24, 2.40
The Hisayama Study f : | 0.24% 1.66[0.51, 5.40
Electrical Generating Authority of Thailand Study (EGAT) o » 0.21% 4.47[1.28,15.59
Shibata Cohort Study b— | 0.21% 2.66[0.76, 9.38
MEGA Study < - | 0.17% 0.46[0.11, 1.90
NIPPON DATA80 f - | 0.17% 1.17[0.28, 4.88
Newcastle Study f : ! 0.16% 2.15[0.50, 9.19
Capital Iron and Steel Company Hospital Cohort (CISCH) S} 0.15% 5.19[1.17,23.00
Seven Cities Cohort Study f : 0.15% 2.14[0.48, 9.59
Hisayama Study : 0.15% 9.43[2.10,42.25
JMS=ABPM (wave 1) : : | 0.15% 1.09[0.24, 5.01
Corfu and Crete Cohort, Seven Countries Study f - | 0.14% 1.52[0.31, 7.40
Health Risks and Quality of Life in the Hong Kong Elderly - | 0.08% 0.66[0.09, 5.06
Tanno - Soubetsu Study : » 0.08% 1.63[0.20, 13.58
RE Model : ’ 100.00% 1.48[1.39, 1.57]

12 for heterogeneity : 67%
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C. Adjusted for confounders and cholesterol

Cohort Name Weight (%) HR [95% CI]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) : o 3.00% ,
Women's Health Initiative Study (WHI-OS) : 3! 2.91%

Finnish Mobile Clinic Health Examination Survey (FMC) : o 2.90%

Norwegian Counties Study (NCS) : = 3| 2.86%

Multiple Risk Factor Intervention Trial (MRFIT) o 2.77%

2.75%
2.70%
2.70%
2.68%
2.65%
2.55%
2.52%
2.50%

The age 40—programme linked with the National Cause of Death Register
The Tromsg Study (4th cohort)

Cardiovascular Health Study (CHS)

Atherosclerosis Risk in Communities Study (ARIC)

Whitehall | Study

Danish Diet, Cancer and Health study

Study of Multifactorial Prevention of Ischemic Heart Disease

The Nord-Trondelag Health Study 2 (HUNT 2)

Rotterdam Study (RS) 2.50%
Multifactor Primary Prevention Study 2.47%

Wy
et
et
e
.
e
s
e
: N
Framingham Heart Study—-Cohort D= 2.39%
Do =
el
.
e
——
—
.

Cohort of Norway (CONOR) (except Tromsg and HUNT studies) 2.38%
Honolulu Heart Program (HHP) 2.35%
Framingham Heart Study-Offspring 2.29%
Busselton Health Study 2.25%
Kaunas Rotterdam Intervention Study (KRIS) 2.22%
Dubbo Study of the Elderly 2.21%
Prospective Cardiovascular Munster Study (PROCAM) 1.93%
Turkish Adult Risk Factor Study (TARF)

Busselton Health Study (BHS)

Melbourne Collaborative Study (MCCS)

Western Collaborative Group Study (WCGS)

Canada Nutrition Database

Puerto Rico Heart Health Program (PRHHP)

Multi-Ethnic Study of Atherosclerosis (MVESA)

LIFE Study

US Railroad Cohort, Seven Countries Study

Tehran Lipid and Glucose Study (TLGS)

Fletcher Challenge Heart and Health Study

The Northern Manhattan Study (NOMAS)

Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study
Uppsala Longitudinal Study of Adult Men (ULSAM)

Ventimiglia di Sicilia Heart Study

Women's Health Initiative study, Clinical Trial (WHI-CT) 1.23%
Prospective Study of Women in Gothenburg 1.20%

e
]
.
e
e
e
]
e
]
e
e
e
e
]
e
RN
e
CVDFACTS Co——] 1.05%
N
—
——
e
—
e
T
e
T
e
—

1.82%

1.82%
1.80%
1.76%
1.74%
1.70%
1.66%
1.59%
1.57%
1.53%
1.49%
1.45%
1.25%
1.24%
1.23%

National Heart foundation Risk Factor Prevalence Study 1.05%
General Post Office Study (GPO) 1.04%
Perth Risk Factors Survey (Perth MONICA) 0.99%
East and West Finland Cohort, Seven Countries Study, Phase | 0.85%
Chinese Multi-Provincial Cohort Study (CMCS) 0.83%
DETECT 0.78%
Risk of ischaemic heart disease in Zaragoza (ZACARIS) 0.77%
SENECA 0.74%
Singapore Cardiovascular Cohort Study 0.71%
Diabetes Intervention Study 0.62%

Whitehall Il Study 0.59%

NONOUIOPRONROLONOOUINDRANONIWRIWNO2ANDI2NNNDWDNODNWRDRODWDW=NDND
OORTWRINNUIODIARNONOXON 20RO NNN0ONONRRJIXORR 30NN ROSIOR0OON
WONWNOBRBRRD AN 2 ONNONNOODWRONORINDINNVNWANW2WNOWRsahOR2bhooOoUIO O
NROOINOCPOO20WOONPORUNINDNON_OPROOPRROWS0OOOOINONORIN®OSNONE R

U‘l(a)-hb)—\-h(a)mo'looo'l—\mI\Jm—kOONQJf.a)l\)—\—kI\)l\)—\I\)I\)—\—kA—k—\l\)I\)I\)hl\)—kl\)—\l\)—\r\)l\)l\)—\—\—\l\)r\)—\—k—\l\)—\l\)—k—\—k
NWNOPDONNWWNONDNDOOONWRONN PO WONOOIROWNNOOWONOOWOOUIDWOWNNWO©UID® WU ®
S, L, OOWNOANNW_ANWONONOWOOROORANEANNBREAN_ANOOXOODOWO_20RANOONOONN-_2NOWN =00 -

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]

ONoOOO_‘_\OOOOO.’\)OOO—\—kO—\O—\O—\O—\—\—\—\—\OO—\OO—\—\OOOOO—\—\—\I\)—\—\A—\—\—\—k—\—\—\—\—\—\—k—\—kAN—\l\)—k—\—k

_\_\LOWM_;OU"wr\)o_\_x_\_U"oN_xm|\)_\r\)oN_;|\)_;_\_\_\N_\_\_x_\_\_\_\_\_\o_\_\_\N_\_\(,)_\_\4_\_\_\_;_\_;4_\_\_\_;_\_;4[\)_\[\)_;_\_;

Zutphen cohort, Seven Countries Study, Phase | | 0.50% s
Goteborg BEDA study — | 0.50% ,
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study = | 0.45% ,

East and West Finland Cohort, Seven Countries Study, Phase Il | : | 0.42% 3
Beijing Iron and Steel Worker Cohort Study : b——— 0.39% 17 [ 05

Korean Medical Insurance Corporation Study (KMIC) } | 0.34% 1.74] 64
Dalmatia and Slavonia Cohort, Seven Countries Study f | 0.31% 1.16[0.40,
Australia Longitudinal Study of Ageing (ALSA) } | 0.27% 1.65[0.53,
EURODIAB Prospective Complications Study f | 0.26% 0.80[0.25, 2. 5
The Hisayama Study f : | 0.26% 2.13[0.66, 6.86
Shibata Cohort Study o » 0.24% 3.71[ 09 12.62
Electrical Generating Authority of Thailand Study (EGAT) : f » 0.23% 5.22[ ,18.03
MEGA Study < - | 0.18% 0.50[ 12 2.02
NIPPON DATA80 f - | 0.18% 1.12[0.27, 4.69]
Newcastle Study } | 0.17% 2.09[ 49 8.82]
Seven Cities Cohort Study f 0.17% 3.11] ,13.64 ]
Hisayama Study b———)> 0.16% 9.20[ 06 41.07]
JMS-ABPM (wave 1) f | 0.16% 1.19[0.26, 5.40]
Corfu and Crete Cohort, Seven Countries Study f | 0.15% 1.45[0.31, 6.82]
Tanno - Soubetsu Study } > 0.08% 1.70[0.21,13.94]

RE Model ¢ 100.00% 1.64[1.54, 1.75]
12 for heterogeneity : 67% :
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D. Adjusted for confounders and glucose

Cohort Name Weight (%) HR [95% CI]
Women's Health Initiative Study (WHI-OS) : o 281% 1.59[1.44, 1.77]
Finnish Mobile Clinic Health Examination Survey (FMC) : o 2.80% 1.63[1.47, 1.81]
Norwegian Counties Study (NCS) : 3 3| 2.78% 2.54[2.27, 2.85]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) o 2.75% 1.46[1.29, 1.65]
Multiple Risk Factor Intervention Trial (MRFIT) o 2.70% 1.16[1.01, 1.32]
The age 40—-programme linked with the National Cause of Death Register : = 3 2.70% 2.90[2.54, 3.31]
The Tromsg Study (4th cohort) : = 2.65% 1.64[1.42, 1.90]
Cardiovascular Health Study (CHS) e 2.65% 1.27[1.10, 1.47]
Atherosclerosis Risk in Communities Study (ARIC) N 2.64% 155[1.34, 1.80]
Whitehall | Study : o 261% 1.69[1.45, 1.97]
Danish Diet, Cancer and Health study : o] 255% 1.91[1.61, 2.26]
Study of Multifactorial Prevention of Ischemic Heart Disease | 2.52% 1.63[1.37, 1.94]
The Nord-Trondelag Health Study 2 (HUNT 2) . 250% 1.34[1.12, 1.60]
Multifactor Primary Prevention Study : =] 2.49% 1.78[1.48, 2.13]
Framingham Heart Study-Cohort N 242% 1.70[1.40, 2.07]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) : =] 2.40% 1.77[1.45, 217]
Honolulu Heart Program (HHP) A 2.39% 1.53[1.25, 1.88]
Framingham Heart Study—Offspring N 2.33% 1.59[1.28, 1.98]
Busselton Health Study S 231% 1.44[1.15, 1.79]
Kaunas Rotterdam Intervention Study (KRIS) e 2.28% 1.68[1.34, 2.10]
Dubbo Study of the Elderly b= 227% 1.49[1.18, 1.88]
Rotterdam Study (RS) I 2.08% 1.31[1.00, 1.72]
Prospective Cardiovascular Munster Study (PROCAM) b 2.03% 1.58[1.19, 2.09]
Melbourne Collaborative Study (MCCS) N 1.92% 1.60[1.18, 2.17]
Busselton Health Study (BHS) S —— 1.90% 1.53[1.12, 2.08]
Canada Nutrition Database f—a—o| 1.89% 1.06[0.78, 1.45]
Abdominal Aortic Aneurysm Screening Program f—o—| 1.85% 1.20[0.87, 1.65]
Puerto Rico Heart Health Program (PRHHP) v 1.84% 1.26[0.91, 1.74]
Multi-Ethnic Study of Atherosclerosis (MESA) f—a—o 1.79% 1.26[0.90, 1.75]
LIFE Study —— 1.73% 0.81[0.57, 1.15]
Tehran Lipid and Glucose Study (TLGS) D 1.69% 1.64[1.15, 2.34]
Fletcher Challenge Heart and Health Study P 1.64% 1.98[1.37, 2.87]
Turkish Adult Risk Factor Study (TARF) : —e— 1.60% 3.01[2.06, 4.40]
The Northern Manhattan Study (NOMAS) f——a—] 1.59% 1.19[0.81, 1.74]
Uppsala Longitudinal Study of Adult Men (ULSAM) ] 1.41% 1.61[1.05, 2.48]
Ventimiglia di Sicilia Heart Study e — 1.40% 1.19[0.77, 1.83]
Women's Health Initiative study, Clinical Trial (WHI-CT) I a— 1.36% 1.07[0.69, 1.68]
Prospective Study of Women in Gothenburg ] 1.33% 1.53[0.97, 2.41]
CVDFACTS Do 122% 2.08[1.27, 3.40]
National Heart foundation Risk Factor Prevalence Study I 1.22% 1.92[1.18, 3.14]
General Post Office Study (GPO)  — 1.19% 1.68[1.02, 2.78]
Perth Risk Factors Survey (Perth MONICA) e 1.15% 1.87[1.12, 3.13]
Western Collaborative Group Study (WCGS) ] 1.05% 2.31[1.33, 4.03]
Chinese Multi-Provincial Cohort Study (CMCS) e | 0.98% 2.12[1.18, 3.80]
DETECT b 0.92% 1.48[0.80, 2.72]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) e L 0.92% 2.68[1.45, 4.95]
SENECA [ —————— 0.86% 0.82[0.43, 1.56]
Singapore Cardiovascular Cohort Study — | 0.86% 2.58[1.35, 4.90]
Diabetes Intervention Study —— 0.77% 1.60[0.80, 3.20]
Cohort study from Porto Alegre, southern Brazil b 0.77% 1.50[0.75, 3.01]
Whitehall Il Study b————> 0.73% 2.54[1.23, 5.21]

0.66% 2.00[0.93, 4.30]
0.52% 0.73[0.30, 1.78]
0.43% 2.00[0.74, 5.41]
0.34% 1.60[0.51, 5.02]
0.33% 0.84[0.27, 2.65]
0.32% 2.60[0.80, 8.43]
0.30% 3.71[1.09,12.60 ]
0.29% 5.15[1.50,17.77]
0.23% 0.48[0.12, 1.99]
0.23% 1.25[0.30, 5.20]
0.22% 4.16[0.99,17.50 ]
0.22% 2.14[0.51, 9.02]
0.21% 3.13[0.71,13.73]
0.20% 1.15[0.25, 5.25]
0.12% 0.67[0.09, 5.12]
0.11% 1.85[0.23, 15.00 ]

Goteborg BEDA study
East and West Finland Cohort, Seven Countries Study, Phase Il |
Korean Medical Insurance Corporation Study (KMIC) f
Australia Longitudinal Study of Ageing (ALSA) f
EURODIAB Prospective Complications Study f
The Hisayama Study

Shibata Cohort Study

Electrical Generating Authority of Thailand Study (EGAT)
MEGA Study

NIPPON DATA80 f
Capital Iron and Steel Company Hospital Cohort (CISCH)
Newcastle Study f
Seven Cities Cohort Study f
JMS-ABPM (wave 1) f
Health Risks and Quality of Life in the Hong Kong Elderly {
Tanno — Soubetsu Study }

RE Model
12 for heterogeneity : 73%

100.00% 1.60[1.49, 1.72]
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E. Adjusted for confounders and blood pressure, cholesterol
Weight (%) HR [95% CI]

Cohort Name

Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) i 341% 1.48[1.36, 1.61]
Women's Health Initiative Study (WHI-OS) : i 3.27% 1.55[1.40, 1.71]
Finnish Mobile Clinic Health Examination Survey (FMC) C b 3.24% 1.45[1.31, 1.62]
Norwegian Counties Study (NCS) : 5 3| 3.17% 1.84[1.64, 2.07]
Multiple Risk Factor Intervention Trial (MRFIT) o 3.05% 1.16[1.02, 1.32]
The age 40—-programme linked with the National Cause of Death Register : fm— 299% 1.86[1.62, 2.14]
Cardiovascular Health Study (CHS) e 294% 1.31[1.13, 1.52]
The Tromsg Study (4th cohort) N | 294% 1.43[1.24, 1.65]
Atherosclerosis Risk in Communities Study (ARIC) N 290% 1.50[1.29, 1.75]
Whitehall | Study : = 2.88% 1.94[1.67, 2.26]
Danish Diet, Cancer and Health study N 2.70% 1.54[1.29, 1.83]
Study of Multifactorial Prevention of Ischemic Heart Disease ] 2.66% 1.29[1.08, 1.55]
The Nord-Trondelag Health Study 2 (HUNT 2) B 2.65% 1.30[1.09, 1.56]
Rotterdam Study (RS) ‘= 2.65% 1.25[1.05, 1.50]
Multifactor Primary Prevention Study N 2.62% 1.53[1.27, 1.84]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) :  — 248% 1.85[1.51, 2.26]
Honolulu Heart Program (HHP) L 2.46% 1.42[1.15, 1.74]
Framingham Heart Study—Cohort = 2.44% 1.26[1.03, 1.55]
Framingham Heart Study-Offspring e | 2.32% 1.44[1.16, 1.80]
Busselton Health Study f—a—] 2.31% 1.22[0.98, 1.53]
Kaunas Rotterdam Intervention Study (KRIS) C 2.26% 1.43[1.14, 1.80]
Dubbo Study of the Elderly C 2.26% 1.40[1.11, 1.76]
Prospective Cardiovascular Munster Study (PROCAM) ] 1.81% 1.42[1.06, 1.91]
Busselton Health Study (BHS) C—— 1.74% 1.55[1.14, 2.11]
Melbourne Collaborative Study (MCCS) s 1.74% 1.63[1.20, 2.22]
Turkish Adult Risk Factor Study (TARF) : o 1.72% 2.58[1.89, 3.52]
Canada Nutrition Database ] 1.66% 0.91[0.66, 1.26]
Western Collaborative Group Study (WCGS) | 1.65% 1.60[1.16, 2.21]
Puerto Rico Heart Health Program (PRHHP) p——q 1.61% 0.90[0.64, 1.25]
Multi-Ethnic Study of Atherosclerosis (MESA) e 1.59% 1.29[0.92, 1.80]
LIFE Study p——q 1.53% 0.86[0.61, 1.22]
US Railroad Cohort, Seven Countries Study p——q 1.47% 1.09[0.76, 1.56]
Tehran Lipid and Glucose Study (TLGS) f—a—] 143% 1.36[0.94, 1.96]
Fletcher Challenge Heart and Health Study N 140% 1.77[1.22, 2.57]
The Northern Manhattan Study (NOMAS) i 1.35% 1.20[0.82, 1.76]
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study p——] 1.14% 1.10[0.71, 1.70]
Uppsala Longitudinal Study of Adult Men (ULSAM) i—-—| 1.14% 1.54[1.00, 2.38]
Women's Health Initiative study, Clinical Trial (WHI-CT) f———q 1.13% 1.20[0.78, 1.87]
Ventimiglia di Sicilia Heart Study i — 1.11% 1.09[0.70, 1.70]
Prospective Study of Women in Gothenburg e 1.04% 1.30[0.82, 2.07]
General Post Office Study (GPO) P 0.94% 1.66[1.01, 2.73]
CVDFACTS e | 0.93% 1.82[1.10, 3.01]
National Heart foundation Risk Factor Prevalence Study | 0.93% 1.81[1.10, 2.99]
Perth Risk Factors Survey (Perth MONICA) e | 0.86% 1.40[0.83, 2.37]
East and West Finland Cohort, Seven Countries Study, Phase | b 0.75% 0.93[0.52, 1.66]
DETECT p—— 0.69% 1.47[0.80, 2.71]
Chinese Multi-Provincial Cohort Study (CMCS) I — 0.69% 1.41[0.77, 2.58]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) b 0.67% 2.87[1.55, 5.31]
SENECA b 0.64% 0.92[0.49, 1.73]
Singapore Cardiovascular Cohort Study ] 0.61% 2.16[1.13, 4.14]
Diabetes Intervention Study I 0.51% 1.53[0.74, 3.17]
Whitehall Il Study ] 0.51% 2.48[1.20, 5.14]
Goteborg BEDA study f - | 0.42% 1.34[0.60, 3.04]
Zutphen cohort, Seven Countries Study, Phase | — | 0.39% 1.91[0.82, 4.45]
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study } : | 0.36% 1.60[0.66, 3.88]
East and West Finland Cohort, Seven Countries Study, Phase Il | - | 0.36% 0.78[0.32, 1.90]
Beijing Iron and Steel Worker Cohort Study o) » 0.32% 3.43[1.34, 8.76]
Korean Medical Insurance Corporation Study (KMIC) f - | 0.29% 1.33[0.49, 3.63]
Dalmatia and Slavonia Cohort, Seven Countries Study f - | 0.25% 0.96[0.33, 2.82]
Australia Longitudinal Study of Ageing (ALSA) } - | 0.22% 1.69[0.53, 5.31]
EURODIAB Prospective Complications Study f - | 0.22% 0.76[0.24, 2.39]
The Hisayama Study } - | 0.21% 1.58[0.49, 5.13]
Electrical Generating Authority of Thailand Study (EGAT) o » 0.19% 4.48[1.28,15.64]
Shibata Cohort Study b— > 0.19% 2.64[0.75, 9.27]
MEGA Study < - | 0.15% 0.46[0.11, 1.90]
NIPPON DATA80 f : | 0.14% 1.02[0.24, 4.29]
Newcastle Study f : » 0.14% 2.08[0.49, 8.92]
Seven Cities Cohort Study f » 0.13% 2.13[0.47, 9.52]
Hisayama Study b——) 0.13% 7.28[1.60,33.16]
JMS-ABPM (wave 1) f | 0.13% 1.11[0.24, 5.09]
Corfu and Crete Cohort, Seven Countries Study f | 0.12% 1.32[0.27, 6.51]
Tanno - Soubetsu Study < » 0.07% 1.51[0.18,12.55]
RE Model ‘ 100.00% 1.44[1.36, 1.53]

12 for heterogeneity : 58%
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F. Adjusted for confounders and blood pressure, glucose

Cohort Name Weight (%) HR [95% CI]
Women's Health Initiative Study (WHI-OS) C ol 3.21% 1.46[1.32, 1.62]
Finnish Mobile Clinic Health Examination Survey (FMC) . 3.20% 1.43[1.28, 1.59]
Norwegian Counties Study (NCS) : 3 3| 3.14% 2.04[1.82, 2.29]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) e 3.10% 1.31[1.16, 1.48]
Multiple Risk Factor Intervention Trial (MRFIT) o 3.04% 1.16[1.01, 1.32]
The age 40—-programme linked with the National Cause of Death Register : = = 299% 2.23[1.94, 2.56]
Cardiovascular Health Study (CHS) e 294% 1.23[1.06, 1.42]
The Tromsg Study (4th cohort) A 2.94% 1.46[1.26, 1.69]
Atherosclerosis Risk in Communities Study (ARIC) C e 291% 1.43[1.23, 1.67]
Whitehall | Study R 289% 1.69[1.45, 1.97]
Danish Diet, Cancer and Health study e 2.76% 1.55[1.30, 1.84]
Study of Multifactorial Prevention of Ischemic Heart Disease Cm 271% 1.32[1.10, 1.58]
The Nord-Trondelag Health Study 2 (HUNT 2) =] 2.70% 1.24[1.03, 1.48]
Multifactor Primary Prevention Study e 2.67% 1.55[1.29, 1.86]
Honolulu Heart Program (HHP) e 253% 1.39[1.13, 1.70]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) | 2.53% 1.69[1.38, 2.07]
Framingham Heart Study—Cohort O 2.52% 1.30[1.05, 1.59]
Framingham Heart Study-Offspring . 241% 1.39[1.11, 1.74]
Busselton Health Study o 240% 1.26[1.01, 1.58]
Dubbo Study of the Elderly ] 2.35% 1.35[1.07, 1.70]
Kaunas Rotterdam Intervention Study (KRIS) C =] 2.35% 1.44[1.14, 1.82]
Rotterdam Study (RS) [ 2.09% 1.28[0.97, 1.68]
Prospective Cardiovascular Munster Study (PROCAM) ] 1.94% 1.43[1.06, 1.92]
Melbourne Collaborative Study (MCCS) ] 1.86% 1.54[1.13, 2.10]
Busselton Health Study (BHS) = 1.84% 1.44[1.05, 1.97]
Canada Nutrition Database f—a—ri 1.82% 0.91[0.66, 1.25]
Abdominal Aortic Aneurysm Screening Program f—o—ro 1.80% 1.15[0.84, 1.59]
Puerto Rico Heart Health Program (PRHHP) f—a—o 1.75% 0.94[0.67, 1.30]
Multi-Ethnic Study of Atherosclerosis (MESA) e —— 1.72% 1.18[0.84, 1.65]
LIFE Study e 1.65% 0.81[0.57, 1.15]
Tehran Lipid and Glucose Study (TLGS) f——q 1.59% 1.41[0.98, 2.02]
Fletcher Challenge Heart and Health Study N 1.53% 1.81[1.24, 2.62]
The Northern Manhattan Study (NOMAS) [ ———— 1.48% 1.13[0.77, 1.66]
Turkish Adult Risk Factor Study (TARF) : —— 1.47% 2.80[1.90, 4.12]
Uppsala Longitudinal Study of Adult Men (ULSAM) e — 1.27% 1.51[0.98, 2.34]
Women's Health Initiative study, Clinical Trial (WHI-CT) T 1.23% 1.02[0.65, 1.60]
Ventimiglia di Sicilia Heart Study ——] 1.22% 1.12[0.71, 1.75]
Prospective Study of Women in Gothenburg ] 1.14% 1.30[0.81, 2.08]
National Heart foundation Risk Factor Prevalence Study R — 1.06% 1.73[1.05, 2.85]
CVDFACTS e 1.05% 1.82[1.11, 3.01]
General Post Office Study (GPO) — 1.04% 1.63[0.98, 2.70]
Perth Risk Factors Survey (Perth MONICA) ] 0.98% 1.40[0.82, 2.37]
Western Collaborative Group Study (WCGS) p——— 0.86% 1.66[0.94, 2.95]
Chinese Multi-Provincial Cohort Study (CMCS) e | 0.79% 1.39[0.76, 2.56]
DETECT ——— 0.78% 1.47[0.79, 2.70]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) : b 0.77% 2.81[1.51, 5.22]
SENECA — 0.72% 0.82[0.43, 1.56]
Singapore Cardiovascular Cohort Study e 0.71% 2.00[1.04, 3.84]
Diabetes Intervention Study b 0.62% 1.51[0.74, 3.06]
Cohort study from Porto Alegre, southern Brazil [ — 0.62% 1.33[0.66, 2.70]
Whitehall Il Study I 0.60% 2.51[1.22, 5.16]
Goteborg BEDA study f : 0.52% 1.49[0.68, 3.26]
East and West Finland Cohort, Seven Countries Study, Phase Il | 0.43% 0.74[0.31, 1.79]
Korean Medical Insurance Corporation Study (KMIC) f 0.34% 1.49[0.55, 4.05]
Australia Longitudinal Study of Ageing (ALSA) f 0.26% 1.61[0.51, 5.08]

EURODIAB Prospective Complications Study f
The Hisayama Study f
Electrical Generating Authority of Thailand Study (EGAT)

Shibata Cohort Study }
MEGA Study <
NIPPON DATA80 f
Newcastle Study f
Capital Iron and Steel Company Hospital Cohort (CISCH)

Seven Cities Cohort Study f
JMS-ABPM (wave 1) f
Health Risks and Quality of Life in the Hong Kong Elderly {
Tanno — Soubetsu Study

0.26% 0.79[0.25, 2.51]
0.25% 1.94[0.59, 6.33]
0.23% 4.54[1.30,15.78]
0.22% 2.63[0.75, 9.26]
0.18% 0.46[0.11, 1.89]
0.17% 1.16[0.28, 4.83]
0.17% 2.13[0.50, 9.11]
0.16% 5.24[1.18,23.34]
0.16% 2.20[0.49, 9.83]
0.16% 1.07[0.23, 4.93]
0.09% 0.66[0.09, 5.08]
0.08% 1.64[0.20,13.61]

VL1l--vVYyYV—- vvvy L

RE Model
12 for heterogeneity : 62%

100.00% 1.42[1.34, 1.51]
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G. Adjusted for confounders and cholesterol, glucose
Weight (%) HR [95% CI]

Cohort Name

Women's Health Initiative Study (WHI-OS)
Finnish Mobile Clinic Health Examination Survey (FMC)
Norwegian Counties Study (NCS)

Vorarlberg Health Monitoring & Promotion Programme (VHM&PP)

Multiple Risk Factor Intervention Trial (MRFIT)

The age 40—programme linked with the National Cause of Death Register : -

The Tromsg Study (4th cohort)

Cardiovascular Health Study (CHS)
Atherosclerosis Risk in Communities Study (ARIC)
Whitehall | Study

Danish Diet, Cancer and Health study

Study of Multifactorial Prevention of Ischemic Heart Disease

The Nord-Trondelag Health Study 2 (HUNT 2)
Multifactor Primary Prevention Study
Framingham Heart Study—Cohort

Cohort of Norway (CONOR) (except Tromsg and HUNT studies)

Honolulu Heart Program (HHP)

Framingham Heart Study-Offspring

Busselton Health Study

Kaunas Rotterdam Intervention Study (KRIS)

Dubbo Study of the Elderly

Rotterdam Study (RS)

Prospective Cardiovascular Munster Study (PROCAM)
Melbourne Collaborative Study (MCCS)

Busselton Health Study (BHS)

Canada Nutrition Database

Puerto Rico Heart Health Program (PRHHP)
Multi-Ethnic Study of Atherosclerosis (MVESA)

LIFE Study

Tehran Lipid and Glucose Study (TLGS)

Fletcher Challenge Heart and Health Study

The Northern Manhattan Study (NOMAS)

Turkish Adult Risk Factor Study (TARF)

Uppsala Longitudinal Study of Adult Men (ULSAM)
Ventimiglia di Sicilia Heart Study

Women's Health Initiative study, Clinical Trial (WHI-CT)
Prospective Study of Women in Gothenburg
CVDFACTS

National Heart foundation Risk Factor Prevalence Study
General Post Office Study (GPO)

Perth Risk Factors Survey (Perth MONICA)

Western Collaborative Group Study (WCGS)

Chinese Multi-Provincial Cohort Study (CMCS)
DETECT

Risk of ischaemic heart disease in Zaragoza (ZACARIS)
SENECA

Singapore Cardiovascular Cohort Study

Diabetes Intervention Study

Whitehall Il Study

Goteborg BEDA study

East and West Finland Cohort, Seven Countries Study, Phase Il |

Korean Medical Insurance Corporation Study (KMIC)
Australia Longitudinal Study of Ageing (ALSA)
EURODIAB Prospective Complications Study

The Hisayama Study

Shibata Cohort Study

Electrical Generating Authority of Thailand Study (EGAT)
MEGA Study

NIPPON DATA80

Newcastle Study

Seven Cities Cohort Study

JMS-ABPM (wave 1)

Tanno — Soubetsu Study

<

3.33%
3.32%
3.26%
3.20%
3.13%
3.11%
3.06%
3.03%
3.01%
2.97%
2.85%
2.81%
2.78%
2.75%
2.65%
2.61%
2.59%
2.51%
2.47%
2.42%
2.41%
2.14%
2.06%
1.90%
1.89%
1.81%
1.80%
1.75%
1.66%
1.62%
1.55%
1.52%
1.50%
1.29%
1.28%
1.24%
1.22%
1.08%
1.07%
1.05%
1.01%
0.91%
0.84%
0.78%
0.78%
0.72%
0.71%
0.61%
0.58%
0.49%
0.41%
0.34%
0.26%
0.26%
0.25%
0.23%
0.23%
0.18%
0.17%
0.17%
0.16%
0.16%
0.08%

156 [1.41, 1.73]
1.64[1.48, 1.82]
2.23[1.99, 2.50]
1.43[1.27, 1.62]
1.16[1.02, 1.33]
2.22[1.94, 2.54]
1.55[1.34, 1.79]
1.26[1.09, 1.46]
1.49[1.29, 1.73]
1.68[1.44, 1.96]
1.81[1.53, 2.15]
1.55[1.30, 1.85]
1.31[1.09, 1.56]
1.63[1.35, 1.96]
1.62[1.33, 1.97]
1771145, 2.17]
1.49[1.21, 1.83]
1.53[1.24, 1.91]
1.35[1.09, 1.69]
1.58[1.26, 1.99]
1.49[1.18, 1.88]
1.29[0.99, 1.69]
1.49[1.13, 1.97]
1.59[1.17, 2.16]
1.48[1.09, 2.01]
1.02[0.74, 1.41]
1.19[0.86, 1.65]
1.31[0.94, 1.83]
0.84[0.59, 1.18]
1.55[1.08, 2.21]
1.87[1.29, 2.71]
1.23[0.84, 1.80]
2.76 [1.89, 4.04]
1.58[1.03, 2.44]
1.16[0.75, 1.79]
1.09[0.70, 1.70]
1.54[0.98, 2.41]
2.04[1.25, 3.34]
1.92[1.17, 3.16]
1.68[1.02, 2.78]
1.83[1.09, 3.06]
2.36[1.36, 4.11]
2.07[1.16, 3.71]
1.41[0.76, 2.61]
2.66[1.44, 4.91]
0.82[0.43, 1.56]
2.58[1.35, 4.94]
1.68[0.82, 3.44]
2.30[1.10, 4.79]
1.63[0.73, 3.65]
0.74[0.30, 1.81]
1.73[0.64, 4.69]
1.62[0.51, 5.12]
0.84[0.27, 2.66]
242[0.74, 7.83]
3.67[1.08,12.48]
5.14[1.49,17.75]
0.4870.12, 1.99]
1.11[0.26, 4.63]
2.06[0.49, 8.70]
3.14[0.72,13.76 ]
117026, 5.22]
1.68[0.21,13.71]

RE Model
12 for heterogeneity : 63%
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H. Adjusted for confounders and blood pressure, cholesterol, glucose
Weight (%) HR [95% CI]

Cohort Name

Women's Health Initiative Study (WHI-0OS) o 3.79% 1.44[1.30, 1.60]
Finnish Mobile Clinic Health Examination Survey (FMC) Cb 3.76% 1.44[1.30, 1.60]
Norwegian Counties Study (NCS) : o 3.67% 1.85[1.65, 2.08]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) s 3.59% 1.30[1.15, 1.47]
Multiple Risk Factor Intervention Trial (MRFIT) - 3.48% 1.16[1.02, 1.33]
The age 40—-programme linked with the National Cause of Death Register : = 343% 1.81[1.58, 2.08]
Cardiovascular Health Study (CHS) e 3.32% 1.22[1.06, 1.42]
The Tromsg Study (4th cohort) Cobm 3.32% 1.39[1.20, 1.61]
Atherosclerosis Risk in Communities Study (ARIC) N 3.28% 1.39[1.19, 1.61]
Whitehall | Study : o 3.23% 1.68[1.44, 1.96]
Danish Diet, Cancer and Health study N 3.04% 1.50[1.26, 1.78]
Study of Multifactorial Prevention of Ischemic Heart Disease ‘= 2.95% 1.26[1.06, 1.52]
The Nord-Trondelag Health Study 2 (HUNT 2) = 2.95% 1.22[1.02, 1.46]
Multifactor Primary Prevention Study e 2.89% 1.45[1.21, 1.75]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) § [ — 2.69% 1.70[1.38, 2.09]
Honolulu Heart Program (HHP) g —— 2.68% 1.35[1.10, 1.66]
Framingham Heart Study—-Cohort 1—-—| 2.67% 1.25[1.02, 1.54]
Framingham Heart Study—Offspring : f—a—] 251% 1.35[1.08, 1.69]
Busselton Health Study |—-—| 251% 1.21[0.97, 1.51]
Kaunas Rotterdam Intervention Study (KRIS) : f—a—] 244% 1.42[1.12, 1.78]
Dubbo Study of the Elderly e 241% 1.35[1.07, 1.71]
Rotterdam Study (RS) ] 2.09% 1.26[0.96, 1.66]
Prospective Cardiovascular Munster Study (PROCAM) ] 1.89% 1.38[1.02, 1.85]
Melbourne Collaborative Study (MCCS) ] 1.81% 1.54[1.13, 2.09]
Busselton Health Study (BHS) ] 1.77% 1.40[1.02, 1.91]
Canada Nutrition Database ] 167% 0.86[0.62, 1.19]
Puerto Rico Heart Health Program (PRHHP) |—-—| 1.67% 0.89[0.64, 1.23]
Multi-Ethnic Study of Atherosclerosis (MESA) |—-—| 1.63% 1.23[0.88, 1.72]
LIFE Study f—a—rf 1.55% 0.83[0.59, 1.18]
Tehran Lipid and Glucose Study (TLGS) f—a—| 1.48% 1.34[0.93, 1.92]
Fletcher Challenge Heart and Health Study b 142% 1.72[1.18, 2.50]
The Northern Manhattan Study (NOMAS) e 1.37% 1.17[0.80, 1.72]
Turkish Adult Risk Factor Study (TARF) : —— 1.35% 2.56[1.74, 3.77]
Uppsala Longitudinal Study of Adult Men (ULSAM) f—a— 1.14% 1.49[0.96, 2.30]
Ventimiglia di Sicilia Heart Study ] 1.10% 1.10[0.71, 1.72]
Women's Health Initiative study, Clinical Trial (WHI-CT) ] 1.10% 1.04[0.67, 1.63]
General Post Office Study (GPO) I — 1.07% 1.46[0.92, 2.29]
Prospective Study of Women in Gothenburg ] 1.02% 1.31[0.82, 2.09]
CVDFACTS ] 0.92% 1.80[1.09, 2.97]
National Heart foundation Risk Factor Prevalence Study H —a— 0.91% 1.75[1.06, 2.90]
Perth Risk Factors Survey (Perth MONICA) L — 0.85% 1.40[0.82, 2.36]
Western Collaborative Group Study (WCGS) ] 0.73% 1.70[0.96, 3.03]
Chinese Multi-Provincial Cohort Study (CMCS) I — 0.67% 1.41[0.77, 2.59]
DETECT I 0.66% 1.41[0.76, 2.60]
Risk of ischaemic heart disease in Zaragoza (ZACARIS) I — 0.65% 2.77[1.49, 515]
SENECA [— 0.60% 0.82[0.43, 1.56]
Singapore Cardiovascular Cohort Study ] 0.59% 2.00[1.04, 3.86]
Diabetes Intervention Study b 0.49% 1.58[0.76, 3.29]
Whitehall Il Study b 0.48% 2.28[1.09, 4.75]
Goteborg BEDA study f | 0.39% 1.22[0.53, 2.80]
East and West Finland Cohort, Seven Countries Study, Phase I | 0.35% 0.75[0.31, 1.81]
Korean Medical Insurance Corporation Study (KMIC) f | 0.27% 1.33[0.49, 3.60]
Australia Longitudinal Study of Ageing (ALSA) f » 0.21% 1.65[0.52, 5.21]
EURODIAB Prospective Complications Study | 0.21% 0.80[0.25, 2.52]
The Hisayama Study f » 0.20% 1.82[0.56, 5.95]
Electrical Generating Authority of Thailand Study (EGAT) [ —— 0.18% 4.53[1.30,15.79]
Shibata Cohort Study } > 0.18% 2.61[0.74, 9.16]
MEGA Study < | 0.14% 0.46[0.11, 1.89]
NIPPON DATA80 f | 0.14% 1.01[0.24, 4.25]
Newcastle Study f » 0.13% 2.06[0.48, 8.82]
Seven Cities Cohort Study f » 0.13% 2.19[0.49, 9.77]
JMS-ABPM (wave 1) f » 0.12% 1.09[0.24, 5.00]
Tanno - Soubetsu Study < » 0.06% 1.50[0.18,12.48]
RE Model ‘ 100.00% 1.39[1.32, 1.47]
12 for heterogeneity : 52%
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Figure 1.S7: Cohort-specific hazard ratios (HRs) of stroke for obesity vs. normal weight.
(Some cohorts that had BMI continuously did not have sufficient events in this BMI range for
categorical analysis.)
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A. Adjusted for confounders

Cohort Name

Weight (%) HR [95% CI]

12 for heterogeneity : 58%

The Nord-Trondelag Health Study 1 (HUNT 1) i 3.20% 1.24[1.10, 1.40
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) e 3.19% 1.14[1.01, 1.29
National Heart foundation Risk Factor Prevalence Study : |—.—| 3.08% 1.70[1.47, 1.97
Women's Health Initiative Study (WHI-OS) s 3.08% 1.38[1.19, 1.60
The Tromsg Study (4th cohort) | 3.01% 1.58[1.34, 1.86
The Nord-Trondelag Health Study 2 (HUNT 2) Ha| 296% 1.07[0.90, 1.27
Norwegian Counties Study (NCS) : ] 2.83% 1.85[1.51, 2.26
Cardiovascular Health Study (CHS) | 2.73% 1.03[0.83, 1.28
Rotterdam Study (RS) - 271% 1.13[0.91, 1.42
Framingham Heart Study—Cohort : 2.64% 1.80[1.42, 2.28
China Prospective Study : [ 261% 1.98[1.55, 2.52
The age 40—-programme linked with the National Cause of Death Register b= 252% 1.71[1.32, 2.22
Multifactor Primary Prevention Study : 250% 1.82[1.40, 2.38
LIFE Study - 2.46% 1.06[0.81, 1.39
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) p——q 2.39% 1.25[0.94, 1.66
Whitehall | Study b= 2.36% 1.59[1.19, 2.13
Busselton Health Study H 2.32% 1.44[1.07, 1.94
The Northern Manhattan Study (NOMAS) e —— 217% 1.18[0.85, 1.64
Chinese Multi-Provincial Cohort Study (CMCS) :  E—— 2.14% 2.48[1.77, 3.46
Study of Multifactorial Prevention of Ischemic Heart Disease e 211% 1.65[1.18, 2.32
Honolulu Heart Program (HHP) p—q 2.01% 1.28[0.89, 1.84
Framingham Heart Study-Offspring B 1.96% 1.68[1.16, 2.44
Dubbo Study of the Elderly b 1.83% 0.96[0.64, 1.43
Tianjin Study e — 1.83% 1.34[0.89, 2.00
Kaunas Rotterdam Intervention Study (KRIS) |—-—| 1.74% 1.52[0.99, 2.32
Prospective Cardiovascular Munster Study (PROCAM) e 1.66% 1.68[1.08, 2.62
Canada Nutrition Database  E—— 1.64% 0.96[0.61, 1.50
Ventimiglia di Sicilia Heart Study [ —— 1.63% 1.21[0.77, 1.91
Prospective Study of Women in Gothenburg e 1.55% 1.38[0.86, 2.22
Abdominal Aortic Aneurysm Screening Program e 1.43% 1.07[0.64, 1.78
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study |—-—| 1.32% 1.14[0.66, 1.96
Multiple Risk Factor Intervention Trial (MRFIT) |—-—| 1.26% 1.24[0.71, 219
Beijing Anzhen Cohort Study N e | 1.23% 251[1.41, 447
Multi-Ethnic Study of Atherosclerosis (MESA) | 1.21% 1.93[1.08, 3.47
Uppsala Longitudinal Study of Adult Men (ULSAM) ———] 1.20% 0.82[0.46, 1.48
Western Collaborative Group Study (WCGS) e 1.19% 2.07[1.15, 3.74
CVDFACTS : b 1.18% 2.67[1.48, 4.83
Dalmatia and Slavonia Cohort, Seven Countries Study : —— 1.16% 3.95[2.16, 7.22
Melbourne Collaborative Study (MCCS) T — 1.13% 0.93[0.50, 1.72
Puerto Rico Heart Health Program (PRHHP) ] 1.13% 1.82[0.98, 3.37
Korean Medical Insurance Corporation Study (KMIC) [ — 1.03% 1.25[0.65, 2.42
Women's Health Initiative study, Clinical Trial (WHI-CT) e 1.00% 0.75[0.38, 1.46
Goteborg BEDA study : e | 0.96% 3.18[1.60, 6.33
DETECT |—-—| 0.92% 1.38[0.68, 2.80
General Post Office Study (GPO) e —— 0.86% 1.88[0.90, 3.95
NIPPON DATA80 R — 0.82% 1.59[0.74, 3.43
SENECA I 0.80% 1.16[0.53, 2.53
US Railroad Cohort, Seven Countries Study I 0.78% 1.44[0.65, 3.17
Tehran Lipid and Glucose Study (TLGS) } : 0.75% 0.91[0.40, 2.06
The Hisayama Study b | 0.73% 2.00[0.88, 4.57
Fletcher Challenge Heart and Health Study | - | 0.65% 1.79[0.73, 4.35
Perth Risk Factors Survey (Perth MONICA) } : 0.65% 1.18[0.48, 2.87
Seven Cities Cohort Study f : | 0.63% 1.26[0.51, 3.11
East and West Finland Cohort, Seven Countries Study, Phase | : | | 0.62% 3.31[1.33, 8.24
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study } : | 0.59% 1.18[0.46, 3.02
EURODIAB Prospective Complications Study f : 0.54% 0.93[0.34, 2.52
Beijing Iron and Steel Worker Cohort Study i | 0.53% 2.95[1.08, 8.06
Hisayama Study : pb——9% 0.52% 8.19[2.95,22.71
Cohort study from Porto Alegre, southern Brazil f e | 0.30% 1.03[0.26, 4.07
NIPPON DATA90 f | 0.28% 1.52[0.36, 6.40
Corfu and Crete Cohort, Seven Countries Study { 0.27% 0.39[0.09, 1.69
Beijing Aging Study f | 0.27% 1.26[0.29, 5.52
Akabane Study f p 0.26% 5.23[1.16,23.56
Whitehall Il Study < - 0.26% 0.58[0.13, 2.65
Zutphen cohort, Seven Countries Study, Phase | : | } 0.26% 5.97[1.31,27.18
JMS-ABPM (wave 1) } : | 0.25% 1.35[0.29, 6.19
Diabetes Intervention Study — p 0.25% 3.34[0.72,15.60
East and West Finland Cohort, Seven Countries Study, Phase M - | 0.22% 0.73[0.14, 3.76
Tanushimaru and Ushibuka Cohort, Seven Countries Study I : } 0.15% 2.24[0.31, 16.26
MEGA Study - 0.15% 0.39[0.05, 2.87
Saitama Cohort Study f : 0.15% 1.58[0.21, 11.73
Fangshan Cohort Study } - 0.15% 4.93[0.66, 36.62
Tanno - Soubetsu Study - | 0.15% 0.60[0.08, 4.54
Australia Longitudinal Study of Ageing (ALSA) - | 0.14% 0.42[0.05, 3.28
Yunnan Tin Miner Cohort Study S 0.14% 9.35[1.19,73.39
Ohasama Study f - 0.14% 3.10[0.39,24.45
Health Risks and Quality of Life in the Hong Kong Elderly < - 0.14% 1.27[0.16, 10.30
Anzhen 02 Cohort Study f : 0.13% 3.37[0.39, 29.11
Huashan Study < - 0.12% 1.83[0.20, 16.92
Capital Iron and Steel Company Hospital Cohort (CISCH) f : 0.12% 2.58[0.27 ,24.91
RE Model : ‘ 100.00% 7[1.36, 1.59]
T T
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B. Adjusted for confounders and blood pressure

Cohort Name Weight (%) HR [95% CI]
The Nord-Trondelag Health Study 1 (HUNT 1) e 491% 1.12[1.00, 1.27
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) 2 3| 4.79% 1.01[0.89, 1.15
Women's Health Initiative Study (WHI-OS) e 4.45% 1.24[1.07, 1.44
National Heart foundation Risk Factor Prevalence Study S 444% 1.54[1.33, 1.79
The Tromsg Study (4th cohort) = = 417% 1.35[1.14, 1.59
The Nord-Trondelag Health Study 2 (HUNT 2) _ 4.02% 1.00[0.84, 1.20
Norwegian Counties Study (NCS) : 3.58% 1.47[1.20, 1.81
Cardiovascular Health Study (CHS) ] 3.37% 1.00[0.80, 1.24
Rotterdam Study (RS) == 3.32% 1.09[0.87, 1.36
China Prospective Study S e 3.05% 1.51[1.18, 1.93
Framingham Heart Study—Cohort e 2.98% 1.29[1.01, 1.66
The age 40—programme linked with the National Cause of Death Register I 2.81% 1.18[0.91, 1.54
Multifactor Primary Prevention Study : 2.79% 1.61[1.23, 2.11
LIFE Study 2.73% 1.05[0.80, 1.38
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) 2.60% 1.13[0.85, 1.50
Whitehall | Study 253% 1.59[1.19, 2.13
Busselton Health Study 241% 1.21[0.90, 1.64
The Northern Manhattan Study (NOMAS) 2.16% 1.10[0.79, 1.53
Study of Multifactorial Prevention of Ischemic Heart Disease 1.99% 1.06[0.75, 1.51
Chinese Multi-Provincial Cohort Study (CMCS) 1.98% 1.07[0.75, 1.53
Honolulu Heart Program (HHP) 1.89% 1.10[0.76, 1.58
Framingham Heart Study-Offspring 1.73% 1.29[0.87, 1.90
Dubbo Study of the Elderly 1.64% 0.85[0.57, 1.27
Tianjin Study 1.62% 0.96[0.64, 1.45
Kaunas Rotterdam Intervention Study (KRIS) 1.47% 1.19[0.77, 1.84
Canada Nutrition Database 1.37% 0.85[0.54, 1.34
Ventimiglia di Sicilia Heart Study 1.34% 1.14[0.72, 1.81
Prospective Cardiovascular Munster Study (PROCAM) 1.27% 1.32[0.82, 2.12
Prospective Study of Women in Gothenburg 1.21% 1.21[0.74, 1.98
Abdominal Aortic Aneurysm Screening Program 1.14% 1.02[0.61, 1.70
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study 0.99% 0.83[0.48, 1.45
Multiple Risk Factor Intervention Trial (MRFIT) 0.97% 1.23[0.70, 2.16
Multi-Ethnic Study of Atherosclerosis (MESA) 091% 1.73[0.96, 3.11
Uppsala Longitudinal Study of Adult Men (ULSAM) 0.90% 0.72[0.40, 1.29
Beijing Anzhen Cohort Study 0.90% 1.86[1.03, 3.36
Western Collaborative Group Study (WCGS) 0.85% 1.52[0.83, 2.80
CVDFACTS 0.84% 1.77[0.96, 3.27
Melbourne Collaborative Study (MCCS) 0.82% 0.78[0.42, 1.45
Puerto Rico Heart Health Program (PRHHP) 0.80% 1.30[0.69, 2.44
Dalmatia and Slavonia Cohort, Seven Countries Study 0.77% 2.84[1.49, 541
Korean Medical Insurance Corporation Study (KMIC) 0.74% 0.83[0.43, 1.61
Women's Health Initiative study, Clinical Trial (WHI-CT) 0.72% 0.68[0.35, 1.34
Goteborg BEDA study 0.64% 2.69[1.32, 5.51
DETECT 0.64% 1.33[0.65, 2.73
General Post Office Study (GPO) 0.60% 1.75[0.83, 3.69
NIPPON DATA80 0.56% 1.48[0.68, 3.21
SENECA 0.53% 1.03[0.47, 2.28
US Railroad Cohort, Seven Countries Study 0.52% 0.96[043, 2.14
Tehran Lipid and Glucose Study (TLGS) f 0.49% 0.61[0.27, 1.40
The Hisayama Study 0.49% 1.50[0.65, 3.45
Fletcher Challenge Heart and Health Study 043% 1.32[0.54, 3.23
Perth Risk Factors Survey (Perth MONICA) 0.41% 0.95[0.38, 2.36
East and West Finland Cohort, Seven Countries Study, Phase | | 0.41% 2.48[0.99, 6.20
Seven Cities Cohort Study f - | 0.41% 0.84[0.34, 2.10
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Stud" ; | 0.38% 0.77[0.30, 1.99
EURODIAB Prospective Complications Study f - | 0.35% 0.87[0.32, 2.36
Beijing Iron and Steel Worker Cohort Study b— | 0.34% 1.99[0.72, 5.48
Hisayama Study : I—-—‘ 0.32% 4.77[1.69,13.49
Cohort study from Porto Alegre, southern Brazil f - | 0.17% 0.88[0.21, 3.66
NIPPON DATA90 } - D> 0.17% 1.53[0.36, 6.41
Corfu and Crete Cohort, Seven Countries Study 44— 0.16% 0.22[0.05, 0.96 ]
Beijing Aging Study f - | 0.16% 1.05[0.24, 4.62]
Whitehall Il Study < : | 0.16% 0.59[0.13, 2.66
JMS-ABPM (wave 1) f | 0.15% 1.25[0.27, 5.78
Akabane Study f 0.15% 2.71[0.57,12.97
Diabetes Intervention Study f - 0.14% 2.38[0.49, 11.45
East and West Finland Cohort, Seven Countries Study, Phase I‘ - | 0.14% 0.70[0.14, 3.55
Zutphen cohort, Seven Countries Study, Phase | = » 0.13% 4.39[0.86, 2241
MEGA Study - | 0.09% 0.33[0.05, 2.41
Tanushimaru and Ushibuka Cohort, Seven Countries Study - 0.09% 1.18[0.16, 8.69
Saitama Cohort Study f - 0.09% 1.49[0.20, 11.00
Tanno - Soubetsu Study - | 0.09% 0.36[0.05, 2.78
Australia Longitudinal Study of Ageing (ALSA) - | 0.09% 0.42[0.05, 3.27
Health Risks and Quality of Life in the Hong Kong Elderly - 0.08% 1.41[0.18,11.24
Ohasama Study f : 0.08% 3.02[0.38,24.00
Yunnan Tin Miner Cohort Study f - 0.08% 4.75[0.58, 38.89
Anzhen 02 Cohort Study } : 0.08% 2.90[0.33,25.47
Huashan Study - 0.07% 1.63[0.18,15.17
Capital Iron and Steel Company Hospital Cohort (CISCH) - 0.07% 1.19[0.12, 11.73
Fangshan Cohort Study } 0.07% 6.24[0.61,64.12
RE Model : ’ 100.00% 1.21[1.13, 1.28]

12 for heterogeneity : 30%
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C. Adjusted for confounders and cholesterol

Cohort Name Weight (%) HR [95% CI]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) fm 3.80% 1.15[1.01, 1.30]
National Heart foundation Risk Factor Prevalence Study : o 3.68% 1.64[1.42, 1.91]
Women's Health Initiative Study (WHI-OS) s o 3.67% 1.37[1.18, 1.59]
The Tromsg Study (4th cohort) e 3.59% 1.56[1.33, 1.83]
The Nord-Trondelag Health Study 2 (HUNT 2) m 3.51% 1.08[0.90, 1.28]
Norwegian Counties Study (NCS) : ] 3.32% 1.77[1.44, 2.16]
Cardiovascular Health Study (CHS) m 3.20% 1.03[0.83, 1.28]
Rotterdam Study (RS) fm—] 3.16% 1.14[0.91, 1.43]
Framingham Heart Study—Cohort e 3.07% 1.80[1.42, 2.28]
The age 40-programme linked with the National Cause of Death Register N 292% 1.61[1.24, 2.09]
Multifactor Primary Prevention Study e 2.85% 1.74[1.33, 2.28]
LIFE Study b 2.76% 1.02[0.77, 1.35]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) [ —— 2.76% 1.25[0.94, 1.66]
Whitehall | Study L] 271% 1.57[1.17, 2.10]
Busselton Health Study ] 2.66% 1.41[1.04, 1.90]
Chinese Multi-Provincial Cohort Study (CMCS) :  E—— 2.44% 237[1.69, 3.31]
The Northern Manhattan Study (NOMAS) —— 2.38% 1.14[0.81, 1.61]
Study of Multifactorial Prevention of Ischemic Heart Disease ] 2.38% 1.62[1.15, 2.29]
Honolulu Heart Program (HHP) |—-—| 2.27% 1.29[0.90, 1.86]
Framingham Heart Study-Offspring ] 2.21% 1.64[1.13, 2.39]
Dubbo Study of the Elderly | 2.06% 0.96[0.64, 1.43]
Kaunas Rotterdam Intervention Study (KRIS) e 1.89% 1.43[0.93, 2.22]
Prospective Cardiovascular Munster Study (PROCAM) — 1.84% 1.64[1.05, 2.55]
Ventimiglia di Sicilia Heart Study p——q 1.78% 1.09[0.69, 1.72]
Prospective Study of Women in Gothenburg e 1.71% 1.36[0.85, 2.19]
Canada Nutrition Database [ —— 1.70% 0.94[0.58, 1.52]
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study p——a— 1.38% 1.06[0.60, 1.86]
Multiple Risk Factor Intervention Trial (MRFIT) |—-—| 1.38% 1.24[0.71, 2.19]
Multi-Ethnic Study of Atherosclerosis (MESA)  ——— 1.31% 1.97[1.10, 3.53]
Uppsala Longitudinal Study of Adult Men (ULSAM) I —— 1.31% 0.82[0.46, 1.47]
Western Collaborative Group Study (WCGS) ] 1.29% 2.07[1.15, 3.74]
CVDFACTS : b 1.28% 2.60[1.44, 4.72]
Dalmatia and Slavonia Cohort, Seven Countries Study : — | 1.22% 3.43[1.85, 6.35]
Puerto Rico Heart Health Program (PRHHP) [ 1.22% 1.76[0.95, 3.26]
Melbourne Collaborative Study (MCCS) T —— 1.21% 0.93[0.50, 1.73]
Korean Medical Insurance Corporation Study (KMIC) e — 1.11% 1.23[0.64, 2.37]
Women's Health Initiative study, Clinical Trial (WHI-CT) [ — 1.07% 0.75[0.38, 1.46]
Goteborg BEDA study : ] 1.03% 3.10[1.55, 6.17]
DETECT b——— 0.99% 1.31[0.65, 2.67]
General Post Office Study (GPO) L — 0.92% 1.90[0.90, 4.00]
NIPPON DATA80 e — 0.87% 1.65[0.76, 3.57]
SENECA e — 0.85% 1.16[0.53, 2.54]
US Railroad Cohort, Seven Countries Study |—-—| 0.84% 1.41[0.64, 3.11]
Tehran Lipid and Glucose Study (TLGS) f : | 0.79% 0.92[0.40, 2.08]
The Hisayama Study = | 0.78% 2.03[0.89, 4.65]
Fletcher Challenge Heart and Health Study f - | 0.68% 1.67[0.68, 4.07]
Perth Risk Factors Survey (Perth MONICA) f : | 0.68% 1.17[0.48, 2.87]
Seven Cities Cohort Study } - | 0.66% 1.24[0.50, 3.07 ]
East and West Finland Cohort, Seven Countries Study, Phase | o) | 0.66% 3.33[1.34, 8.28]
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Study f - | 0.62% 1.18[0.46, 3.03]
EURODIAB Prospective Complications Study f : | 0.56% 0.93[0.34, 2.52]
Beijing Iron and Steel Worker Cohort Study i | 0.56% 2.98[1.09, 8.16]
Hisayama Study : p————p 054% 7.79[2.79,21.73]
NIPPON DATA90 f | 0.29% 1.67[0.40, 7.05]
Beijing Aging Study } | 0.28% 1.24[0.28, 5.42]
Corfu and Crete Cohort, Seven Countries Study < - | 0.27% 0.40[0.09, 1.77]
Akabane Study ;| p 027% 5.06[1.13,22.73]
Zutphen cohort, Seven Countries Study, Phase | o p 027% 5.81[1.28,26.40]
Whitehall Il Study < | 0.26% 0.63[0.14, 2.87]
JMS-ABPM (wave 1) f | 0.26% 1.36[0.30, 6.23]
Diabetes Intervention Study f p 0.25% 2.87[0.60,13.66]
East and West Finland Cohort, Seven Countries Study, Phase M I 0.23% 0.73[0.14, 3.76]
MEGA Study < | 0.16% 0.40[0.05, 2.90]
Tanushimaru and Ushibuka Cohort, Seven Countries Study f p 0.16% 2.24[0.31,16.29]
Saitama Cohort Study } p 0.16% 1.67[0.22,12.43]
Tanno - Soubetsu Study < | 0.15% 0.68[0.09, 5.13]
Fangshan Cohort Study f p 0.15% 5.65[0.73,43.95]
Australia Longitudinal Study of Ageing (ALSA) < | 0.15% 0.40[0.05, 3.16]
Yunnan Tin Miner Cohort Study } p- 0.15% 9.67[1.23,75.93]
Ohasama Study f P 0.15% 2.97[0.38,23.46]
Anzhen 02 Cohort Study f p 0.13% 3.42[0.39,29.84]
Huashan Study < p 0.12% 1.63[0.17,15.80]
RE Model ‘ 100.00% 1.44[1.33, 1.56]
12 for heterogeneity : 52%
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D. Adjusted for confounders and glucose

Cohort Name Weight (%) HR [95% CI]
National Heart foundation Risk Factor Prevalence Study : - 4.03% 1.55[1.34, 1.80]
Women's Health Initiative Study (WHI-OS) : = B 4.02% 1.28[1.10, 1.49]
The Tromsg Study (4th cohort) = 3.93% 1.53[1.30, 1.80]
The Nord-Trondelag Health Study 2 (HUNT 2) m- 3.84% 1.05[0.88, 1.25]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) ! 3.71% 1.02[0.84, 1.23]
Norwegian Counties Study (NCS) : | 3.63% 1.84[1.51, 2.25]
Cardiovascular Health Study (CHS) |—-—| 3.46% 0.95[0.76, 1.19]
Framingham Heart Study-Cohort R 3.34% 1.80[1.42, 2.28]
The age 40—programme linked with the National Cause of Death Register f—=—] 3.17% 1.66[1.28, 2.15]
Multifactor Primary Prevention Study N 3.12% 1.73[1.33, 2.26]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) I 299% 1.15[0.87, 1.53]
LIFE Study e 2.98% 1.01[0.76, 1.34]
Whitehall | Study | 291% 1.32[0.99, 1.77]
Busselton Health Study |—-—| 2.86% 1.43[1.06, 1.93]
Chinese Multi-Provincial Cohort Study (CMCS)  E—— 261% 2.37[1.69, 3.31]
The Northern Manhattan Study (NOMAS) ——q 259% 1.22[0.87, 1.71]
Rotterdam Study (RS) i 258% 1.18[0.84, 1.65]
Study of Multifactorial Prevention of Ischemic Heart Disease ] 254% 1.54[1.09, 2.18]
Honolulu Heart Program (HHP) [ 2.41% 1.23[0.86, 1.78]
Framingham Heart Study-Offspring |—-—| 2.33% 1.56[1.07, 2.28]
Dubbo Study of the Elderly " 2.18% 0.93[0.62, 1.39]
Kaunas Rotterdam Intervention Study (KRIS) E— 2.00% 1.34[0.87, 2.08]
Prospective Cardiovascular Munster Study (PROCAM) H  —— 1.91% 1.63[1.04, 2.57]
Canada Nutrition Database [ — 1.90% 0.95[0.60, 1.49]
Ventimiglia di Sicilia Heart Study |—-—| 1.87% 1.09[0.69, 1.74]
Prospective Study of Women in Gothenburg ] 1.79% 1.39[0.86, 2.24]
Abdominal Aortic Aneurysm Screening Program |—-—| 1.65% 1.03[0.62, 1.71]
Multiple Risk Factor Intervention Trial (MRFIT) e 1.43% 1.21[0.68, 2.13]
Multi-Ethnic Study of Atherosclerosis (MESA) [ —— | 1.37% 1.76[0.98, 3.16]
Uppsala Longitudinal Study of Adult Men (ULSAM) e — 1.37% 0.78[0.44, 1.41]
CVDFACTS : ———| 1.35% 2.65[1.46, 4.79]
Puerto Rico Heart Health Program (PRHHP) |—-—| 1.26% 1.85[0.99, 3.44]
Melbourne Collaborative Study (MCCS) I — 1.26% 0.90[0.48, 1.68]
Korean Medical Insurance Corporation Study (KMIC) | 1.16% 1.22[0.63, 2.36]
Women's Health Initiative study, Clinical Trial (WHI-CT) e —— 1.08% 0.63[0.32, 1.26]
Goteborg BEDA study : ] 1.08% 3.09[1.55, 6.17]
DETECT b 1.02% 1.25[0.61, 2.55]
NIPPON DATA80 |—-—| 0.91% 1.60[0.74, 3.45]
General Post Office Study (GPO) |—-—-—| 0.90% 1.33[0.61, 2.90]
SENECA b 0.87% 1.01[0.46, 2.24]
Tehran Lipid and Glucose Study (TLGS) f : | 0.83% 0.85[0.38, 1.92]
The Hisayama Study | 0.80% 2.21[0.96, 5.07]
Perth Risk Factors Survey (Perth MONICA) f : | 0.71% 1.17[0.48, 2.85]
Fletcher Challenge Heart and Health Study } - 0.71% 1.72[0.70, 4.20]
Seven Cities Cohort Study f | 0.69% 1.23[0.50, 3.06]
EURODIAB Prospective Complications Study f - | 0.59% 0.97[0.36, 2.64]
Western Collaborative Group Study (WCGS) b— 0.57% 2.04[0.74, 5.65]
Cohort study from Porto Alegre, southern Brazil f : 0.33% 1.03[0.26, 4.04]
NIPPON DATA90 f - 0.30% 1.55[0.37, 6.53]
Beijing Aging Study f 0.29% 1.22[0.28, 5.35]
JMS-ABPM (wave 1) } : 0.27% 1.34[0.29, 6.14]
Whitehall Il Study < : | 0.27% 0.52[0.11, 2.40]
Diabetes Intervention Study b— p 026% 3.42[0.73,16.04]
Akabane Study [ p 0.26% 4.23[0.89,20.03]
East and West Finland Cohort, Seven Countries Study, Phase Il : 0.24% 0.87[0.17, 4.50]
Tanno - Soubetsu Study 0.16% 0.64[0.08, 4.80]
Fangshan Cohort Study f 0.16% 5.27[0.70,39.91]
Saitama Cohort Study < | 0.15% 1.17[0.15, 9.06]
Australia Longitudinal Study of Ageing (ALSA) < | 0.15% 0.42[0.05, 3.26]
Yunnan Tin Miner Cohort Study f p- 0.15% 9.32[1.19,73.10]
Ohasama Study } p 0.15% 3.22[0.40,25.62]
Health Risks and Quality of Life in the Hong Kong Elderly < p 0.15% 1.32[0.16,10.66]
Anzhen 02 Cohort Study f p 0.14% 3.29[0.38,28.63]
Huashan Study f p 0.13% 207[0.22,19.52]
Capital Iron and Steel Company Hospital Cohort (CISCH) } p 0.13% 254[0.26,24.61]
RE Model ‘ 100.00% 1.35[1.24, 1.47]

12 for heterogeneity : 49%
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E. Adjusted for confounders and blood pressure, cholesterol
Weight (%) HR [95% ClI]

Cohort Name

Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) s 3! 5.65% 1.02[0.89, 1.16]
Women's Health Initiative Study (WHI-OS) gs = 529% 1.24[1.06, 1.44]
National Heart foundation Risk Factor Prevalence Study s 529% 1.50[1.29, 1.75]
The Tromsg Study (4th cohort) L e 4.94% 1.34[1.13, 1.58]
The Nord-Trondelag Health Study 2 (HUNT 2) m-] 475% 1.01[0.85, 1.21]
Norwegian Counties Study (NCS) N 417% 1.43[1.17, 1.76]
Cardiovascular Health Study (CHS) m 3.93% 0.99[0.80, 1.24]
Rotterdam Study (RS) m—] 3.81% 1.10[0.87, 1.38]
Framingham Heart Study-Cohort = 3.43% 1.30[1.01, 1.68]
The age 40-programme linked with the National Cause of Death Register fa— 3.21% 1.15[0.88, 1.50]
Multifactor Primary Prevention Study | 3.13% 1.55[1.18, 2.03]
LIFE Study b—a— 2.99% 1.01[0.76, 1.34]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) frm—] 295% 1.12[0.84, 1.49]
Whitehall | Study C ] 2.89% 1.57[1.17, 2.10]
Busselton Health Study " 2.76% 1.20[0.89, 1.62]
The Northern Manhattan Study (NOMAS) o a— 2.36% 1.07[0.76, 1.50]
Chinese Multi-Provincial Cohort Study (CMCS) I 2.25% 1.07[0.75, 1.53]
Study of Multifactorial Prevention of Ischemic Heart Disease . 2.22% 1.05[0.74, 1.50]
Honolulu Heart Program (HHP) p—=—o 2.14% 1.10[0.76, 1.59]
Framingham Heart Study-Offspring I 1.95% 1.27[0.86, 1.87]
Dubbo Study of the Elderly e 1.84% 0.85[0.57, 1.27]
Kaunas Rotterdam Intervention Study (KRIS) E— 1.60% 1.15[0.74, 1.79]
Ventimiglia di Sicilia Heart Study 1.48% 1.02[0.64, 1.62]
Prospective Cardiovascular Munster Study (PROCAM) |—-—-—| 1.42% 1.30[0.80, 2.09]
Canada Nutrition Database [ 1.39% 0.84[0.52, 1.37]
Prospective Study of Women in Gothenburg —— 1.34% 1.20[0.73, 1.97]
Multiple Risk Factor Intervention Trial (MRFIT) I — 1.07% 1.23[0.70, 2.16]
Crevalcore, Montegiorgio and Rome Cohort, Seven Countries Study |—-—| 1.07% 0.79[0.45, 1.39]
Multi-Ethnic Study of Atherosclerosis (MESA) T 1.00% 1.76[0.98, 3.18]
Uppsala Longitudinal Study of Adult Men (ULSAM) —— 1.00% 0.71[0.40, 1.28]
Western Collaborative Group Study (WCGS) [ —— 0.94% 1.51[0.82, 2.78]
CVDFACTS |—-—| 0.92% 1.73[0.93, 3.20]
Melbourne Collaborative Study (MCCS) b 0.89% 0.79[0.42, 1.48]
Puerto Rico Heart Health Program (PRHHP) [ —— 0.88% 1.26[0.67, 2.38]
Dalmatia and Slavonia Cohort, Seven Countries Study N 0.87% 2.68[1.42, 5.07]
Korean Medical Insurance Corporation Study (KMIC) I —— | 0.82% 0.83[0.43, 1.60]
Women's Health Initiative study, Clinical Trial (WHI-CT) |—-—| 0.79% 0.68[0.35, 1.33]
DETECT b 0.70% 1.28[0.62, 2.61]
Goteborg BEDA study b 0.70% 2.67[1.30, 5.46]
General Post Office Study (GPO) ] 0.65% 1.76[0.84, 3.73]
NIPPON DATA80 ] 0.61% 1.57[0.72, 3.41]
SENECA I — 0.58% 1.04[0.47, 2.29]
US Railroad Cohort, Seven Countries Study I 0.57% 0.95[0.43, 2.11]
The Hisayama Study f . | 0.53% 1.52[0.66, 3.49]
Tehran Lipid and Glucose Study (TLGS) f - 0.53% 0.61[0.26, 1.42]
Fletcher Challenge Heart and Health Study f - | 0.46% 1.25[0.51, 3.07]
Perth Risk Factors Survey (Perth MONICA) } - | 0.45% 0.95[0.38, 2.36]
Seven Cities Cohort Study f : | 0.45% 0.84[0.34, 2.09]
East and West Finland Cohort, Seven Countries Study, Phase | | | 0.45% 2.51[1.00, 6.27]
Zrenjanin, Belgrade and Velika Krsna Cohort, Seven Countries Stud,‘, : | 0.40% 0.76[0.29, 2.01]
EURODIAB Prospective Complications Study f - | 0.38% 0.88[0.32, 2.38]
Beijing Iron and Steel Worker Cohort Study - | 0.37% 2.03[0.74, 5.58]
Hisayama Study : [ 0.35% 4.67[1.64,13.26]
NIPPON DATA90 } : > 0.19% 1.67[0.40, 7.04]
Corfu and Crete Cohort, Seven Countries Study <4 0.19% 0.24[0.06, 1.02]
Beijing Aging Study f : | 0.18% 1.03[0.23, 4.53]
Whitehall II Study < | 0.17% 0.63[0.14, 2.88]
JMS-ABPM (wave 1) f | 0.17% 1.26[0.27, 5.83]
Akabane Study f » 0.16% 2.62[0.54,12.65]
Diabetes Intervention Study f » 0.15% 1.92[0.39, 9.55]
East and West Finland Cohort, Seven Countries Study, Phase M } 0.15% 0.70[0.14, 3.55]
Zutphen cohort, Seven Countries Study, Phase | | } 0.15% 4.28[0.84,21.77]
MEGA Study : | 0.10% 0.33[0.05, 2.43]
Tanushimaru and Ushibuka Cohort, Seven Countries Study < : > 0.10% 1.20[0.16, 8.92]
Saitama Cohort Study f - » 0.10% 1.63[0.22,12.15]
Tanno - Soubetsu Study < - | 0.09% 0.37[0.05, 2.90]
Australia Longitudinal Study of Ageing (ALSA) < d | 0.09% 0.39[0.05, 3.04]
Ohasama Study } . | 2 0.09% 2.92[0.37,23.22]
Yunnan Tin Miner Cohort Study f . » 0.09% 4.99[0.61,40.67]
Anzhen 02 Cohort Study f - » 0.08% 2.86[0.32,25.53]
Huashan Study < - > 0.08% 1.48[0.15,14.31]
Fangshan Cohort Study f : » 0.07% 6.94[0.64,74.85]
RE Model : ‘ 100.00% 1.19[1.12, 1.27]
12 for heterogeneity : 26% :
0.20 050 1.00 '2.60 '4.00

Hazard ratio
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F. Adjusted for confounders and blood pressure, glucose

Cohort Name

Weight (%) HR [95% CI]

National Heart foundation Risk Factor Prevalence Study : = 3 5.83% 1.43[1.23, 1.67]
Women's Health Initiative Study (WHI-OS) ’—.—| 5.83% 1.17[1.00, 1.35]
The Tromsg Study (4th cohort) e 542% 1.31[1.11, 1.55]
The Nord-Trondelag Health Study 2 (HUNT 2) = 5.20% 0.99[0.83, 1.18]
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) el 4.76% 0.92[0.76, 1.12]
Norwegian Counties Study (NCS) e 4.55% 1.47[1.20, 1.81]
Cardiovascular Health Study (CHS) |—-—| 421% 0.93[0.74, 1.16]
Framingham Heart Study—Cohort = 3.70% 1.30[1.01, 1.67]
The age 40-programme linked with the National Cause of Death Register = 3.45% 1.15[0.88, 1.50]
Multifactor Primary Prevention Study N 3.41% 1.52[1.16, 2.00]
LIFE Study e 3.18% 1.00[0.76, 1.34]
Cohort of Norway (CONOR) (except Tromsg and HUNT studies) fm— 3.16% 1.05[0.79, 1.40]
Whitehall | Study | 3.07% 1.32[0.99, 1.78]
Busselton Health Study |—-—| 293% 1.20[0.89, 1.63]
Rotterdam Study (RS) e 249% 1.12[0.79, 1.57]
The Northern Manhattan Study (NOMAS) f—=—o 247% 1.14[0.81, 1.61]
Chinese Multi-Provincial Cohort Study (CMCS) | 2.37% 1.06[0.74, 1.51]
Study of Multifactorial Prevention of Ischemic Heart Disease b 2.36% 1.06[0.74, 1.51]
Honolulu Heart Program (HHP) p—=—q 2.26% 1.07[0.74, 1.55]
Framingham Heart Study-Offspring e 2.04% 1.23[0.83, 1.81]
Dubbo Study of the Elderly |—-—-—| 1.92% 0.82[0.55, 1.23]
Kaunas Rotterdam Intervention Study (KRIS) e 1.66% 1.10[0.71, 1.72]
Canada Nutrition Database f—q 1.57% 0.85[0.54, 1.35]
Ventimiglia di Sicilia Heart Study | 1.53% 1.03[0.64, 1.64]
Prospective Cardiovascular Munster Study (PROCAM) |—-—| 1.46% 1.31[0.81, 2.12]
Prospective Study of Women in Gothenburg |—-—| 1.41% 1.23[0.75, 2.01]
Abdominal Aortic Aneurysm Screening Program |—-—| 1.32% 0.98[0.59, 1.64]
Multiple Risk Factor Intervention Trial (MRFIT) e | 1.10% 1.21[0.68, 2.13]
Multi-Ethnic Study of Atherosclerosis (MESA) I G —— 1.04% 1.56[0.87, 2.82]
Uppsala Longitudinal Study of Adult Men (ULSAM) e 1.04% 0.69[0.38, 1.25]
CVDFACTS e — 0.97% 1.74[0.94, 3.20]
Melbourne Collaborative Study (MCCS) |—-—| 0.93% 0.77[0.41, 1.44]
Puerto Rico Heart Health Program (PRHHP) |——-—| 0.91% 1.32[0.70, 2.49]
Korean Medical Insurance Corporation Study (KMIC) I —— | 0.85% 0.82[0.42, 1.58]
Women's Health Initiative study, Clinical Trial (WHI-CT) e 0.78% 0.59[0.29, 1.17]
Goteborg BEDA study I 0.73% 2.66[1.30, 5.45]
DETECT [ — 0.72% 1.22[0.59, 2.51]
NIPPON DATA80 |—-—| 0.64% 1.50[0.69, 3.25]
General Post Office Study (GPO) |—-—-—| 0.63% 1.28[0.59, 2.79]
SENECA e 0.59% 0.90[0.40, 2.02]
Tehran Lipid and Glucose Study (TLGS) : | 0.56% 0.61[0.27, 1.40]
The Hisayama Study — | 0.55% 1.67[0.72, 3.86]
Fletcher Challenge Heart and Health Study f - 0.48% 1.30[0.53, 3.19]
Perth Risk Factors Survey (Perth MONICA) : | 0.47% 0.95[0.38, 2.35]
Seven Cities Cohort Study | 0.46% 0.80[0.32, 2.00]
EURODIAB Prospective Complications Study - 0.39% 0.91[0.33, 2.47]
Western Collaborative Group Study (WCGS) f : | 0.36% 1.49[0.52, 4.24]
Cohort study from Porto Alegre, southern Brazil } d | 0.20% 0.84[0.20, 3.49]
NIPPON DATA90 | 0.19% 1.56[0.37, 6.57]
Beijing Aging Study f - | 0.18% 1.00[0.23, 4.43]
Whitehall Il Study < | 0.17% 0.52[0.11, 2.40]
JMS-ABPM (wave 1) - 0.17% 1.23[0.27, 5.71]
Diabetes Intervention Study f : » 0.16% 2.43[0.50, 11.76]
Akabane Study f : » 0.16% 2.46[0.50,12.13]
East and West Finland Cohort, Seven Countries Study, Phase Hg¢ : | 0.15% 0.84[0.16, 4.40]
Tanno - Soubetsu Study < 0.10% 0.37[0.05, 2.88]
Australia Longitudinal Study of Ageing (ALSA) < - | 0.10% 0.42[0.05, 3.25]
Health Risks and Quality of Life in the Hong Kong Elderly < - » 0.09% 1.49[0.19,11.75]
Saitama Cohort Study < ; » 0.09% 1.01[0.13, 8.00]
Ohasama Study - » 0.09% 3.13[0.39,25.03]
Yunnan Tin Miner Cohort Study f - » 0.09% 4.75[0.58,38.85]
Anzhen 02 Cohort Study D> 0.09% 2.88[0.33,25.38]
Huashan Study < . » 0.08% 1.77[0.19, 16.67]
Capital Iron and Steel Company Hospital Cohort (CISCH) < - » 0.08% 1.20[0.12,11.89]
Fangshan Cohort Study — » 0.08% 6.96[0.70,69.37]
RE Model ‘ 100.00% 1.15[1.08, 1.22]
12 for heterogeneity : 24% :
[ I I T I
0.20 050 1.00 2.00 4.00

Hazard ratio
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G. Adjusted for confounders and cholesterol, glucose

Cohort Name Weight (%) HR [95% CI]

4.32%
4.31%
4.18%
4.09%
3.96%
3.83%
3.65%
3.50%
3.30%
3.20%
3.09%
3.06%
3.02%
2.96%
2.68%

National Heart foundation Risk Factor Prevalence Study = 3

Women's Health Initiative Study (WHI-OS) = =

The Tromsg Study (4th cohort) = =

The Nord-Trondelag Health Study 2 (HUNT 2) -m-

Vorarlberg Health Monitoring & Promotion Programme (VHM&PP) -

Norwegian Counties Study (NCS) |

Cardiovascular Health Study (CHS) |

Framingham Heart Study-Cohort f—=—]

The age 40-programme linked with the National Cause of Death Register [

Multifactor Primary Prevention Study [

LIFE Study —a—q

Cohort of Norway (CONOR) (except Tromsg and HUNT studies) fra—

Whitehall | Study ]

Busselton Health Study —=—

Chinese Multi-Provincial Cohort Study (CMCS) e

Rotterdam Study (RS) I 2.64%

The Northern Manhattan Study (NOMAS) == 2.60%

Study of Multifactorial Prevention of Ischemic Heart Disease H 2.59%

Honolulu Heart Program (HHP) ] 2.47%

Framingham Heart Study-Offspring |—-—| 2.39%

Dubbo Study of the Elderly b 2.21%

Kaunas Rotterdam Intervention Study (KRIS) | 2.00%

Prospective Cardiovascular Munster Study (PROCAM) e — 1.92%

Ventimiglia di Sicilia Heart Study G 1.89%

Prospective Study of Women in Gothenburg e 1.81%

Canada Nutrition Database = 1.78%
———

149[1.29, 1.73]
1.28[1.10, 1.49]
151[1.28, 1.78]
1.05[0.88, 1.25]
1.02[0.84, 1.23]
176 [1.44, 2.16]
0.95[0.76, 1.19]
1.80[1.42, 2.28]
156[1.20, 2.02]
165[1.25, 2.16]
1.01[0.76, 1.34]
1.15[0.86, 1.53]
1.32[0.98, 1.77]
140[1.04, 1.89]
2.31[1.65, 3.23]
1.20[0.86, 1.69]
115[0.81, 1.63]
151[1.06, 2.13]
12410.86, 1.78]
155[1.06, 2.25]
0.93[0.62, 1.39]
1.32[0.85, 2.06]
1.60[1.02, 2.52]
1.08[0.68, 1.71]
1.37[0.85, 2.21]
0.93[0.57, 1.51]

Multiple Risk Factor Intervention Trial (MRFIT) 1.42% 1.21[0.68, 2.13]
Uppsala Longitudinal Study of Adult Men (ULSAM) I —— 1.36% 0.78[0.44, 1.41]
Multi-Ethnic Study of Atherosclerosis (MESA) e | 1.35% 1.80[1.00, 3.25]
CVDFACTS b 1.33% 2.61[1.44, 474]
Melbourne Collaborative Study (MCCS) [ — 1.26% 0.91[0.49, 1.69]
Puerto Rico Heart Health Program (PRHHP) e — 1.25% 1.79[0.96, 3.34]
Korean Medical Insurance Corporation Study (KMIC) " 1.14% 1.20[0.62, 2.33]
Women's Health Initiative study, Clinical Trial (WHI-CT) |—-——| 1.06% 0.63[0.32, 1.26]
Goteborg BEDA study : — 1.05% 2.96[1.47, 5.93]
DETECT [ — 1.00% 1.21[0.59, 2.47]
NIPPON DATA80 b 0.89% 1.64[0.76, 3.56]
General Post Office Study (GPO) b 0.87% 1.37[0.63, 2.98]
SENECA e | 0.85% 1.01[0.46, 2.24]
Tehran Lipid and Glucose Study (TLGS) f - | 0.80% 0.86[0.38, 1.95]
The Hisayama Study { | 0.78% 2.26[0.98, 5.19]
Perth Risk Factors Survey (Perth MONICA) f : | 0.69% 1.16[0.48, 2.84]
Fletcher Challenge Heart and Health Study f | 0.69% 1.62[0.66, 3.97]
Seven Cities Cohort Study f : | 0.67% 1.22[0.49, 3.03]
EURODIAB Prospective Complications Study f : | 0.57% 0.99[0.36, 2.69]
Western Collaborative Group Study (WCGS) f | 0.55% 2.04[0.74, 5.65]
NIPPON DATA90 } d | 0.29% 1.71[041, 7.24]
Beijing Aging Study f | 0.28% 1.20[0.27, 5.26]
JMS-ABPM (wave 1) f : | 0.26% 1.34[0.29, 6.18]
Whitehall Il Study < - | 0.26% 0.56[0.12, 2.57]
Akabane Study f p 025% 4.17[0.89,19.60]
Diabetes Intervention Study f : p 025% 290[0.61,13.84]
East and West Finland Cohort, Seven Countries Study, Phase M I 0.23% 0.87[0.17, 4.50]
Tanno - Soubetsu Study < : | 0.15% 0.71[0.09, 5.38]
Saitama Cohort Study < : p 0.15% 1.28[0.17, 9.90]
Australia Longitudinal Study of Ageing (ALSA) < - | 0.15% 0.40[0.05, 3.14]
Yunnan Tin Miner Cohort Study S p- 0.15% 9.63[1.23,75.60]
Fangshan Cohort Study f : P 0.14% 5.99[0.76,47.43]
Ohasama Study } p 0.14% 3.09[0.39,24.62]
Anzhen 02 Cohort Study f p 0.13% 3.37[0.38,29.51]
Huashan Study < p 0.12% 1.76[0.18,17.03]
RE Model ‘ 100.00% 1.34[1.24, 1.45]

12 for heterogeneity : 47%

T T A
0.20 0.50 1.00 2.00 4.00

Hazard ratio
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H. Adjusted for confounders and blood pressure, cholesterol, glucose

Cohort Name

Weight (%) HR [95% CI]

The age 40-programme linked with the National Cause of Death Register

National Heart foundation Risk Factor Prevalence Study
Women's Health Initiative Study (WHI-OS)

The Tromsg Study (4th cohort)

The Nord-Trondelag Health Study 2 (HUNT 2)
Vorarlberg Health Monitoring & Promotion Programme (VHM&PP)
Norwegian Counties Study (NCS)

Cardiovascular Health Study (CHS)

Framingham Heart Study—Cohort

Multifactor Primary Prevention Study

LIFE Study

Cohort of Norway (CONOR) (except Tromsg and HUNT studies)
Whitehall | Study

Busselton Health Study

Rotterdam Study (RS)

The Northern Manhattan Study (NOMAS)

Chinese Multi-Provincial Cohort Study (CMCS)

Study of Multifactorial Prevention of Ischemic Heart Disease
Honolulu Heart Program (HHP)

Framingham Heart Study-Offspring

Dubbo Study of the Elderly

Kaunas Rotterdam Intervention Study (KRIS)
Ventimiglia di Sicilia Heart Study

Prospective Cardiovascular Munster Study (PROCAM)
Canada Nutrition Database

Prospective Study of Women in Gothenburg

Multiple Risk Factor Intervention Trial (MRFIT)

Uppsala Longitudinal Study of Adult Men (ULSAM)
Multi-Ethnic Study of Atherosclerosis (MESA)
CVDFACTS

Melbourne Collaborative Study (MCCS)

Puerto Rico Heart Health Program (PRHHP)

Korean Medical Insurance Corporation Study (KMIC)
Women's Health Initiative study, Clinical Trial (WHI-CT)
Goteborg BEDA study

DETECT

NIPPON DATA80

General Post Office Study (GPO)

SENECA

Tehran Lipid and Glucose Study (TLGS)

The Hisayama Study

Fletcher Challenge Heart and Health Study

Perth Risk Factors Survey (Perth MONICA)

Seven Cities Cohort Study

EURODIAB Prospective Complications Study

Western Collaborative Group Study (WCGS)

NIPPON DATA90

Beijing Aging Study

Whitehall Il Study <
JMS-ABPM (wave 1)

Akabane Study

Diabetes Intervention Study

vv

East and West Finland Cohort, Seven Countries Study, Phase Il
Tanno - Soubetsu Study

Australia Longitudinal Study of Ageing (ALSA)
Saitama Cohort Study

AAA

Ohasama Study
Yunnan Tin Miner Cohort Study
Anzhen 02 Cohort Study

Huashan Study <
Fangshan Cohort Study

YVVVVY

8.60%
6.11%
6.10%
5.62%
5.34%
4.87%
4.56%
4.19%
3.61%
3.21%
3.05%
3.00%
2.94%
2.81%
2.34%
2.26%
2.24%
2.21%
2.11%
1.89%
1.78%
1.53%
1.41%
1.33%
1.30%
1.29%
1.00%
0.94%
0.92%
0.86%
0.82%
0.82%
0.76%
0.70%
0.64%
0.64%
0.56%
0.56%
0.52%
0.49%
0.49%
0.42%
0.41%
0.41%
0.35%
0.32%
0.17%
0.16%
0.15%
0.15%
0.14%
0.14%
0.13%
0.08%
0.08%
0.08%
0.08%
0.08%
0.07%
0.07%
0.06%

112[1.04, 1.21]
139[1.19, 1.61]
1.16[1.00, 1.35]
131[1.11, 1.55]
0.99[0.83, 1.18]
0.92[0.76, 1.12]
143[1.16, 1.76]
0.93[0.74, 1.16]
1.30[1.01, 1.68]
147[11.11, 1.93]
1.00[0.75, 1.33]
1.04[0.78, 1.39]
1.32[0.98, 1.77]
1.19[0.88, 1.61]
1.14[0.81, 1.61]
1.07[0.75, 1.52]
1.06[0.75, 1.51]
1.04[0.73, 1.48]
1.08[0.75, 1.55]
122[0.82, 1.80]
0.82[0.55, 1.23]
1.11[0.71, 1.73]
1.02[0.64, 1.63]
1.29[0.80, 2.10]
0.84[0.52, 1.37]
121[0.74, 1.98]
1.21[0.68, 2.13]
0.69[0.38, 1.25]
1.60[0.88, 2.89]
1.72[0.93, 3.18]
0.78[0.41, 1.47]
129[0.68, 2.44]
0.82[0.42, 1.58]
0.58[0.29, 1.17]
2.58[1.25, 5.31]
1.18[0.57, 2.44]
157[0.73, 3.41]
1.32[0.60, 2.87]
0.90[0.40, 2.02]
0.62[0.27, 1.43]
171[0.74, 3.95]
1.23[0.50, 3.04]
0.95[0.38, 2.35]
0.80[0.32, 2.00]
0.92[0.34, 2.52]
149[0.52, 4.25]
1721041, 7.25]
0.98[0.22, 4.36]
0.56[0.12, 2.57]
1241027, 5.75]
2.4110.49,11.91]
1.94[0.39, 9.67]
0.84[0.16, 4.40]
0.38[0.05, 2.97]
0.39[0.05, 3.04]
115[0.14, 9.13]
3.03[0.38,24.26 ]
4.98[0.61,40.60]
2.86[0.32,25.52]
1.54[0.16, 14.90 ]
7.97[0.74 ,85.80 ]

RE Model
12 for heterogeneity : 24%

0.50 1.|00

Hazard ratio

112

100.00%

1.14[1.08, 1.21]



Figure 1.S8: Stratified analyses of hazard ratios (HRs) of CHD per 5 kg/m” higher BMI (P values
were meta-regression P values between groups)
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Figure 1.S9: Stratified analyses of hazard ratios (HRs) of stroke per 5 kg/m” higher BMI (P values
were meta-regression P values between groups)
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Abstract

Background: The prevalence of overweight and obesity is rising globally and together they
constitute a major risk factor for coronary heart disease (CHD). Previous estimates of direct
effects of high body mass index (BMI) on CHD did not consider an interaction between BMI and

its mediators and did not include inflammatory biomarkers as potential mediators.

Methods: We analyzed data from 9 prospective cohort studies with 58,322 participants and
9,459 CHD events and decomposed the total effects into natural direct and indirect effects using
a two-stage regression model approach. We examined overweight (BMI=25-29.9 kg/m?)
separately. We pooled hazard ratios (HRs) using random-effects models and calculated the
percentages of excess relative risk mediated by blood pressure, cholesterol, glucose, fibrinogen

and high sensitive C-reactive protein (hs-CRP).

Results: There was no interaction between BMI and its mediators in the multiplicative scale (p <
0.05 for all). Blood pressure was the most important mediator. The percentage of excess relative
risk of overweight (versus normal BMI, 20-24.9 kg/m?) mediated was 28% for blood pressure,
10% for blood glucose and 14% for cholesterol. The same percentages for obesity were 37% for
blood pressure, 17% for blood glucose and 6% for cholesterol. The percentage mediated through
all three metabolic risk factors together was 47% (95% confidence interval = 33%-63%) for
overweight and 52% (38%-68%) for obesity. Fibrinogen mediated 6% to 9% and hs-CRP

mediated 6% to 8% of the excess relative risk for overweight and obese participants.

Conclusions: Metabolic mediators explain about half of the adverse effects of high BMI on
CHD. The role of inflammatory and prothrombotic biomarkers is much smaller than that of

metabolic factors.
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Introduction

The prevalence of overweight and obesity, as measured by body mass index (BMI), is rising in
most countries of the world." * Their associations with increased risk of cardiovascular disease
(CVD) have been established in many prospective cohort studies.>” Various mechanisms linking
high BMI with CVD have been proposed. High BMI increases blood pressure, and serum
cholesterol, and it is a major risk factor for diabetes.”’ In addition, there is increasing evidence
that adipose tissue acts as an active endocrine organ and releases pro-inflammatory cytokines,
which may have an important role in endothelial dysfunction, may induce low-grade systemic
inflammation, and may affect fibrinolysis.>” A third explanation for the associations among BMI,
cardiovascular risk factors and CVD is that they share common causes such as diet and physical
activity®, which may not have been adequately controlled for in previous observational studies.
Despite the rising levels of BMI, some individuals and populations have managed to control their
blood pressure and serum cholesterol successfully.”'* Effective anti-inflammatory therapies and
interventions to improve coagulation are also available."”"> Therefore, it is evident that we can
partially control the harmful effects of BMI on CVD. However, it is not clear to what extent the
effect of BMI on CVD operates through metabolic risk factors, inflammatory and coagulatory

pathways, or other unknown mechanisms.

In a previous meta-analysis, we used data from 97 prospective cohort studies to estimate the
effects of high BMI on coronary heart disease (CHD) and stroke, with and without adjustment
for metabolic mediators (blood pressure, serum cholesterol, and blood glucose).16 However, our
models did not allow interactions between BMI and its mediators, and they did not include

inflammatory and prothrombotic biomarkers as potential mediators. In addition, we did not have
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access to individual-level data for many cohorts; hence, we had limited ability to assess the
required assumptions of no unmeasured confounding.'”"” Advanced methods for mediation
analysis now allow assessment of an interaction between exposure and its mediators,”” *! but to
our knowledge these methods have not been applied to the BMI-CHD association. Sensitivity
analysis techniques for mediation analysis have also been recently developed to evaluate the

impact of unmeasured confounding and measurement error on direct and indirect effects."

Here we applied new analytical methods to individual-level data from 9 prospective cohort
studies that have measurements of inflammatory and prothrombotic biomarkers. We quantified
how much of the effects of overweight and obesity on CHD were mediated through blood
pressure, cholesterol, and glucose, while assessing an interaction between BMI and mediators.
We also estimated the mediated effects through inflammatory and prothrombotic biomarkers,

separately and in combination with the metabolic mediators.

Methods

Cohort identification and selection

We obtained individual-level data from 9 cardiovascular cohort studies through the National
Heart, Lung, and Blood Institute (NHLBI) in the United States
(https://biolincc.nhlbi.nih.gov/studies/), with baseline years ranging from 1954 to 2001. Cohorts
were selected for analysis if they satisfied the following selection criteria: (1) prospective design
with at least 1 year of follow-up; (2) participants were not selected based on prior history of
CHD; (3) height and weight were measured at baseline; (4) all three metabolic mediators (blood

pressure, serum cholesterol, and blood glucose or diabetes) were measured at baseline; (5) fatal
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and/or non-fatal CHD were ascertained during follow-up (Table 2.S1). The study was approved

by the institutional review board of the Harvard School of Public Health.

Eligibility, exposure, mediators, and outcomes

In each cohort, we excluded individuals who were 18 years old or younger; had a history of CHD
prior to enrolment; were missing data on age, sex, smoking status, height, or weight at baseline;
had baseline BMI less than 20 kg/m”* and had no measurements for any of the selected

mediators.

We used BMI as the primary measure of adiposity because it was measured in all cohorts. We
categorized BMI into overweight (BMI = 25 to 29.9 kg/m?), and obese (BMI > 30 kg/m?) as
compared with the reference category of normal weight (BMI = 20 to 24.9 kg/m?), and we used
continuous BMI in a sensitivity analysis. Mean BMI among normal-weight participants was
consistent across cohorts (ranging from 22.4 to 23.7 kg/m?). For mediators, we used systolic
blood pressure and total serum cholesterol, as they were measured in all cohorts; and we used
fasting plasma glucose as the primary measure of blood glucose, but used the available measures
of casual plasma glucose in the Framingham Heart Study and post-prandial glucose in the
Cardiovascular Health Study. We used fibrinogen as a marker for hypercoagulability and

22, 23

inflammation. We also included high sensitive C-reactive protein (hs-CRP) as another

marker for inflammation in 3 cohorts.
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Our outcome was the first occurrence of CHD that was defined as fatal or non-fatal ischemic
heart disease, acute myocardial infarction, or angina pectoris. Each individual was followed until

the first occurrence of CHD, death, or loss to follow-up, whichever occurred first.

Potential confounders

We considered age, sex, and smoking status as the minimum set of potential confounders of the
BMI-CHD, BMI-mediator and mediator-CHD associations, and we adjusted for these variables
in all cohorts. Additional confounding factors such as race and ethnicity, socioeconomic status,
alcohol intake, physical activity and dietary factors were included if they were available (Table
2.S1). These covariates were selected a-priori as common causes of BMI, mediators and CHD
(Figure 2.1). We categorized race and ethnicity as non-Hispanic white, non-Hispanic black,
Hispanic, and other. Socioeconomic variables included highest education level (less than high
school, high school or equivalent, some college, more than college), marital status (single,
married, divorced, widowed), and income (quartiles). Smoking status was categorized into never,
former and current smoker. Alcohol intake was categorized into 4 groups based on its dose-
response relationship with CHD incidence and mortality: 0 to 2.4 grams/day, 2.5 to 23.9, 24 to
59.9, and > 60 grams/day.** Physical activity was categorized by intensity and frequency (high,
moderate, low, and no physical activity). For dietary intake, we considered 4 major food types or
nutrients: fruits and vegetables, fiber and whole grain, red and processed meat, and fish (each
food categorized into quartiles, based on the distribution in each cohort), which were measured
either by a food frequency questionnaire or a dietary recall. We then calculated a dietary score

based on the sum of quartiles for individual foods and divided the composite score into quartiles.
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biomarkers (M)

t

Age, sex, smoking status,

race/ethnicity, SES, alcohol

intake, physical activity, Unmeasured
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Figure 2.1: Causal diagram of the relationship among BMI (A), metabolic risk factors,
prothrombotic and inflammatory biomarkers (M), and CHD (Y) with measured confounders (C)*
and unmeasured confounding for BMI, mediators and CHD (U). Measured confounders were
pre-baseline variables.
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Direct and indirect effects
The definitions of direct and indirect effects within a counterfactual framework have been

17.18 We chose to estimate natural

provided elsewhere (see Appendix 2.1 for a brief explanation).
direct and indirect effects as opposed to controlled direct effects, as our aim was to decompose
the total effect into direct and indirect effects, which cannot be done with controlled direct
effects. The disadvantage of this approach is that the natural direct and indirect effects are harder
to interpret. In our context, the natural direct effect hazard ratio (HRxpg) compares the CHD risk
for overweight (or obese) with normal weight individuals if, in both actual and counterfactual
scenarios, mediators were set to levels that would have been observed had the individuals been
normal weight. The natural indirect effect hazard ratio (HRnig), compares the CHD risk among
overweight (or obese) persons with their actual levels of mediators versus a counterfactual risk

where mediators were set to the levels that would have been observed had the overweight (or

obese) persons been normal weight.

Statistical analysis

20,25

In each cohort, we used the two-stage regression method proposed by VanderWeele to

estimate the direct and indirect effects. 2%2°2% %

Provided that the outcome is relatively rare, and
that there is no unmeasured confounding and no model misspecification, this approach provides
valid estimates of the direct and indirect effects.” **%® Our outcome, CHD, was considered as
relatively rare: cumulative incidence of CHD was about 15%. If the rare-outcome assumption is

violated, then the proportional hazards model would underestimate the indirect effects of

overweight and obesity.”’
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First, we fit three linear regression models, one for each mediator (M), conditional on BMI

categories (A) and confounders (C):
E[M | A4,C] ::80 +ﬂ1A+ﬂzC (1)

We assumed the three metabolic mediators were not causally related, and thus we did not
incorporate their correlations in the analysis because time-varying data on mediators were not
available in all cohorts. We then fit a Cox proportional hazards regression model for CHD risk
on BMI categories (A), mediators (M), a BMI-by-mediator interaction term, and confounders (C)

using age as the time scale:
At A,M,C)=A,(t)exp(BA+OM +0,AM +6,C)  (2)
where A(t) is the baseline hazard at age ¢ for a normal weight participant when all the mediators

and confounders are set to zero and 6, is the vector of coefficients for the interaction between

overweight/obesity and its mediators.

The natural direct and indirect effects were estimated using the coefficients of the above
regressions and expression provided in the Appendix 2.1.** * Following convention, we
estimated the direct and indirect effects at the mean level of confounders in each cohort. We then
pooled the direct and indirect effects across cohorts using random-effects models. Finally, we
calculated a measure of “percentage of excess relative risk mediated” based on the pooled natural
direct and indirect effects, using the formula (HRtg-HRNpg) / (HR1g -1), where HRg is the total
effect hazard ratio and is calculated as HRtg = HRnpE X HRNIE.28 This metric evaluates how
much of the overall effect of overweight (or obesity) on CHD was due to the effect of

overweight (or obesity) on the mediators. We used bootstrapping with 5,000 samples to calculate
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the uncertainty of the “percentage of excess relative risk mediated,” while incorporating the

correlations between direct, indirect and total effects.

We performed the main analyses for three classical metabolic risk factors (blood pressure,
cholesterol and blood glucose) and fibrinogen. We used the baseline measurements of BMI,
mediators and confounders. In sensitivity analyses, we included hs-CRP in the 3 these
measurements. We conducted additional sensitivity analyses to examine the robustness of our
results to the no-unmeasured-confounding assumptions. Specifically, we excluded the first 3
years of follow-up to evaluate the influence of unmeasured confounding by pre-existing diseases.
We also restricted the analysis to never smokers to better control for confounding by smoking.
Third, we used measures of mediators from a subsequent visit (median 3.5 years after baseline)
in 6 cohorts where the retention rate between the first and second visit was greater than 90%.
Fourth, we truncated the follow-up time to 15 years by considering all participants
administratively censored afterwards. Further, we quantified the impact of unmeasured mediator-
outcome confounding on direct, indirect effects and the “percentage of excess relative risk
mediated.”" Specifically, we considered a binary unmeasured confounding variable U indicating
a common cause of metabolic mediators and CHD (e.g. family history of CHD, genetic factors,
or residual confounding due to measurement error in diet and physical activity). We examined
the impact of unmeasured mediator-outcome confounding in two scenarios: (1) mild
confounding, where we considered a genetic factor as an example and assumed it increased the
hazard of CHD by a factor of 1.1 conditional on BMI and metabolic mediators,” and its
prevalence was 25% for normal weight and 20% for overweight/obesity conditional on mediators

and covariates; (2) strong confounding, where we considered family history of CHD as an
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example and assumed it increased the hazard of CHD by a factor of 1.8 conditional on BMI and

mediators,30’ 31

and the prevalence was 45% for normal weight and 40% for overweight/obesity
conditional on mediators and covariates. Note that after conditioning on the mediator level, the
prevalence of the unmeasured mediator-outcome confounder is expected to be higher in the
normal weight participants than those who are overweight or obese, because conditioning on a
common effect (here the mediator) creates a negative correlation between the exposure and the
unmeasured confounder. We also assessed the impact of measurement error in the mediators by
calibrating the regression coefficients.*> ** Assuming that one-time measurements for blood
pressure, cholesterol, and blood glucose at baseline explain only 65% of their true variability (i.e.

3436 we estimated the corrected direct, indirect

35% measurement error in each risk factor),
effects and “percentage of excess relative risk mediated” after adjusting for measurement error in

the mediators.

Statistical analyses were conducted using Stata 12.0 (StataCorp, College Station, Texas) and R

3.02 (The R Foundation for Statistical Computing).

Results

A total of 58,322 participants with 9,459 CHD events from 9 prospective cohorts were included
in the analysis for metabolic risk factors (Figure 2.2), and 19,572 participants with 2,884 CHD
events from 3 prospective cohorts were included in the analysis for fibrinogen (Table 2.S1). All
cohorts adjudicated CHD events using data from medical records, death certificates, autopsy

reports, and medical examination.
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We found no interaction between overweight/obesity and its mediators (Table 2.S2). Although
this might suggest interactions on the additive scale, we dropped exposure-mediator interactions
from the final models that are multiplicative. Estimated “percentage of excess relative risk

mediated” decreased slightly when interaction terms were added (Table 2.S2 and Figure 2.S1).

Being overweight, compared with normal weight, was associated with a HR of 1.22 (95%
confidence interval [CI] = 1.14-1.30) for CHD (Table 2.1). Blood pressure was the most
important mediator of the overweight-CHD association, with an indirect-effect HRs of 1.06
(1.03-1.08). It was followed by cholesterol and blood glucose, which had an indirect effect HR
of 1.03 (1.01-1.04) and 1.02 (1.01-1.03). When all three metabolic risk factors were combined,
the indirect-effect HR increased to 1.09 (1.06-1.13). The association between obesity and CHD
was stronger than that for overweight, with a total-effect HR of 1.42 (1.25-1.60) compared with
normal weight. As the total effect increased, the indirect effects for blood pressure (1.13 [1.07-
1.19]) and blood glucose (1.05 [1.03-1.08]) also increased, but that of cholesterol did not (1.02
[1.00-1.03]). All three metabolic risk factors combined had an indirect effect HR of 1.20 (1.12-

1.27) for obesity versus normal weight.

For both overweight and obesity, blood pressure explained the largest percentage of excess
relative risk of CHD (Figure 2.3). The “percentage of excess relative risk mediated” of
overweight (versus normal BMI) was 28% (15%-44%) for blood pressure, 10% (5%-16%) for
blood glucose and 14% (7%-21%) for cholesterol. The same percentages for obesity were 37%

(21%-54%) for blood pressure, 17% (9%-28%) for blood glucose and 6% (1%-11%) for
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Table 2.1: Total, direct and indirect effects of overweight and obesity on CHD (compared with

normal weight) for metabolic mediators, 9 NHLBI cohorts.

Total effect, Natural direct Natural indirect
Mediators HR (95% CI) effect, effect,
HR (95% CI) HR (95% CI)
Overweight

Blood pressure (per 10 mmHg)

Cholesterol (per 1 mmol/L)

Glucose (per 1 mmol/L) 1.22 (1.14-1.30)

Blood pressure, cholesterol,
glucose

1.16 (1.09-1.24)

1.06 (1.03-1.08)

1.18 (1.13-1.24)

1.03 (1.01-1.04)

1.20 (1.12-1.27)

1.02 (1.01-1.03)

1.12 (1.07-1.18)

1.09 (1.06-1.13)

Obesity

Blood pressure (per 10 mmHg)

Cholesterol (per 1 mmol/L)

Glucose (per 1 mmol/L) 1.42 (1.25-1.60)

Blood pressure, cholesterol,
glucose

1.28 (1.15-1.43)

1.13 (1.07-1.19)

1.39 (1.24-1.55)

1.02 (1.00-1.03)

1.34 (1.19-1.51)

1.05 (1.03-1.08)

1.22 (1.12-1.33)

1.20 (1.12-1.27)

*These 9 cohorts included Atherosclerosis Risk in Communities Study (ARIC),Cardiovascular
Health Study (CHS), Framingham Heart Study (FHS), Framingham Offspring Study (FHS-
Offspring), Honolulu Heart Program (HHP), Multi-Ethnic Study of Atherosclerosis (MESA),
Multiple risk factor intervention trial (MRFIT),Puerto Rico Heart Health Program (PRHHP) and
Women's Health Initiative-Clinical Trial (WHI-CT).
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Figure 2.3: Percentage of excess relative risk mediated through metabolic risk factors in 9
NHLBI cohorts, without interaction terms between BMI and its mediators. Vertical lines indicate
95% confidence intervals.
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cholesterol. When the three metabolic mediators were combined, “percentage of excess relative

risk mediated” was 47% (33%-63%) for overweight and 52% (38%-68%) for obesity.

In the 3 cohorts that had measured fibrinogen, this mediator alone explained 10% (3%-38%) of
the excess relative risk for overweight and 16% (4%-31%) for obesity (versus normal weight).
Adding fibrinogen to the three metabolic risk factors increased the “percentage of excess relative
risk mediated” by 6 percentage points in the overweight and 9 percentage points in the obese

(Table 2.2 and Figure 2.4).

Sensitivity analyses

We analyzed 3 cohorts to examine hs-CRP as an inflammatory mediator (Table 2.S3 and Figure
2.S2). Hs-CRP alone explained 6% (0%-48%) of the excess relative risk for overweight and 11%
(4%-21%) for obesity. When hs-CRP and metabolic risk factors were combined, the “percentage
of excess relative risk mediated” was 52% (30%-100%) for overweight and 64% (42%-100%)
for obesity. After excluding the first 3 years of follow-up, the “percentage of excess relative risk
mediated” by three metabolic mediators declined by 3 percentage points for overweight (44%
[28%-64%]), and by 5 percentage points for obesity (47% [31%-67%]) compared with the main
analysis. Restricting the study population to never smokers also reduced the “percentage of
excess relative risk mediated” by 9 percentage points for overweight (38% [22%-66%] versus 47%
[33%-63%] in the main analysis), and 4 percentage points for obesity (48% [30%-73%] versus
52% [38%-68%] in the main analysis). Both introducing a lag time of at least one visit between
BMI and its mediators and truncating the follow-up at 15 years reduced the “percentage of

excess relative risk mediated” for overweight and obesity by fewer than 5 percentage points
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Table 2.2: Total, direct and indirect effects of overweight and obesity on CHD (compared with
normal weight) for metabolic mediators, 3 NHLBI cohorts with fibrinogen measurements
(ARIC, CHS and WHI-CT).

Natural direct  Natural
. Total effect, . 1.
Mediators HR (95% CI) effect, indirect effect,
’ HR (95% CI)  HR (95% CI)
Overweight

Blood pressure (per 10 mmHg)

Cholesterol (per 1 mmol/L)

Glucose (per 1 mmol/L)

Fibrinogen (per 50 mg/dL)

Blood pressure, cholesterol, glucose

Blood pressure, cholesterol, glucose
and fibrinogen

1.23 (1.03-1.45)

1.19 (1.01-1.40)

1.03 (1.02-1.04)

1.20 (1.04-1.38)

1.03 (1.01-1.05)

1.19 (1.00-1.41)

1.03 (1.02-1.04)

1.21 (1.03-1.42)

1.02 (1.01-1.03)

1.13 (0.97-1.32)

1.09 (1.06-1.12)

1.12 (0.97-1.31)

1.11 (1.07-1.14)

Obesity

Blood pressure (per 10 mmHg)

Cholesterol (per 1 mmol/L)

Glucose (per 1 mmol/L)

Fibrinogen (per 50 mg/dL)

Blood pressure, cholesterol, glucose

Blood pressure, cholesterol, glucose
and fibrinogen

1.43 (1.18-1.72)

1.35 (1.15-1.58)

1.06 (1.03-1.10)

1.40 (1.20-1.65)

1.02 (0.99-1.04)

1.29 (1.06-1.57)

1.10 (1.08-1.12)

1.37 (1.17-1.60)

1.05 (1.01-1.09)

1.23 (1.06-1.43)

1.17 (1.12-1.23)

1.20 (1.05-1.38)

1.22 (1.13-1.31)
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Figure 2.4: Percentage of excess relative risk mediated through metabolic risk factors and
fibrinogen in 3 cohorts (ARIC, CHS and WHI-CT), with fibrinogen measurements.

The direct, indirect and total effects were estimated for each bootstrap sample. The 95%
confidence intervals for some results were greater than 100% or negative where the estimated
direct or indirect effect were less than 1.0, possibly due to residual or unmeasured confounding.
Therefore, we truncated Cls to 0%-100%.
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(Table 2.S4). When all above changes were incorporated simultaneously, the “percentage of
excess relative risk mediated” for three metabolic mediators was reduced by 12 percentage

points for overweight and 9 percentage points for obesity (results not shown).

The natural-indirect-effect HR (and therefore the “percentage of excess relative risk mediated”)
was reduced when an unmeasured mediator-outcome confounder was introduced (Table 2.S5): in
the strong-confounding scenario, the “percentage of excess relative risk mediated” was reduced
by 15 percentage points for the overweight and 7 for the obese population. Conversely,
correcting for potential measurement error in mediators increased the natural indirect effects and
the “percentage of excess relative risk mediated”. Correcting for a presumed 35% measurement
error in each metabolic risk factor increased the overall the “percentage of excess relative risk
mediated” from 47% (33%-63%) to 69% (52%-87%) for overweight, and from 52% (38%-68%)
to 73% (58%-88%) (Table 2.S6). Modeling BMI as a linear exposure did not materially change

the results (Table 2.S7).

Discussion

Our results indicated that being overweight or obese is associated with increased risk of CHD,
independent of metabolic risk factors, fibrinogen and hs-CRP. All three metabolic risk factors
combined mediated about 47% of the excess relative risk of overweight and 52% of obesity, with
blood pressure being the most important mediator. Fibrinogen and hs-CRP explained another 6%
to 9% and 6% to 8% of the harmful effects of high BMI. We did not find significant interactions

between BMI and its mediators in the multiplicative scale at P = 0.05.
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Our results for the three metabolic mediators are consistent with our previous pooled analysis of
97 prospective cohorts that used a conventional analytic approach assuming no interaction
between BMI and mediators. In that analysis, we reported that 44%-50% of excess relative risk
of CHD was mediated through blood pressure, total cholesterol and blood glucose for overweight
and obesity (versus normal weight),'® compared with 47%-52% in this analysis. In both analyses,
blood pressure was the most important mediator, explaining 31% of the excess relative risk of
CHD for both overweight and obesity in the previous analysis versus 28% for overweight and
37% for obesity in the current analysis. The slight difference for “percentage of excess relative
risk mediated” in this analysis may be because we did not have access to individual-level data

from 25 Asian cohorts included in our previous meta-analysis.'®

Our findings of metabolic risk factors, fibrinogen and hs-CRP as mediators on the BMI-CHD
relationship are consistent with evidence from experimental studies on humans and animal
models. Adipose tissue is an active endocrine organ that synthesizes and releases a variety of
compounds that influence pathways such as insulin resistance.”’ Furthermore, certain cytokines
produced by adipocytes stimulate hs-CRP production in the liver and further induce low-grade
inflammation, and these inflammatory cytokines may increase blood pressure, or lipids and

6, 37

induce glucose intolerance. Furthermore, adipose tissue accumulation is associated with

disturbances of hemostatic and fibrinolytic systems.®

All these pathways contribute to
endothelial dysfunction and atherosclerosis. Our results also indicate that part of the association
of adiposity with CHD is not mediated by the risk factors included in the current analysis. The

remaining risks may be due to other pathways linking adiposity with CHD, such as increased

heart rate, altered adipokine levels and higher oxidative stress.’
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To our knowledge, this is the first application of newly developed methods for mediation
analysis to estimate the direct and indirect effects of BMI on CHD within a counterfactual
framework. This approach offers several advantages over conventional methods. In particular, it
can accommodate interactions between BMI and its mediators by incorporating interaction terms
into the outcome model and using a separate regression model for each exposure-mediator
association.” In addition, conventional methods often overlook mediator-outcome confounders
and this can introduce bias in the direct and indirect effect estimates.”’ We adjusted for
confounders for both BMI-CHD and mediator-CHD relationships in regressions that
parameterize those associations and used sensitivity analyses to examine the impact of
unmeasured mediator-outcome confounding. Finally, our analysis provided a quantitative
assessment of the extent to which the total effect of overweight and obesity on CHD was
mediated by inflammatory and prothrombotic biomarkers. Prior mediation analysis of BMI did

. . . . 3,16, 40
not consider these mediators because measures of relevant biomarkers were not available.” ™

Our study also has several limitations. Similar to any other observational study, the validity of
our results relies on the assumption of no unmeasured confounding. To have valid estimates of
natural direct and indirect effects, we assumed no unmeasured confounding for (i) BMI-CHD,
(i1)) mediator-CHD, (iii)) BMI-mediator relationships, as well as (iv) no mediator-CHD

confounders that are affected by BML'" '*

To limit the unmeasured confounding for BMI-CHD
relationship due to undiagnosed chronic diseases, we excluded the first 3 years of follow-up and

found that “percentage of excess relative risk mediated” by metabolic mediators did not change

substantially. To assess assumption (ii), we examined the impact of unmeasured mediator-CHD
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confounding by calculating a bias factor, and found no substantial change in the estimates. To
make assumption (iii) more reasonable, we included the major common causes of BMI and its
mediators, i.e. diet and physical activity, smoking and alcohol use, in the mediator regressions.
Finally assumption (iv) may be violated if, for example, physical activity is affected by obesity
and is itself affecting both blood pressure and CHD. In that case, one has to either include
physical activity as a new mediator (which will violate another assumption discussed below) or
estimate the controlled direct effect using either marginal structural models or structural nested

models, which does not allow decomposition of the total effect into direct and indirect effects.

Furthermore, confounders may have been measured with error. For instance, smoking status is an
imperfect proxy for smoking history and intensity of smoking, and socioeconomic status may not
be fully captured by income, education and marital status. Our sensitivity analysis using data
from never-smokers showed that the “percentage of excess relative risk mediated” through
metabolic risk factors was 4 to 9 percentage points lower than in the main analyses. Confounders
adjusted in the models differed across cohorts, but we have shown in our previous analyses of 97
cohorts that the “percentage of excess relative risk mediated” was robust to different confounder
adjustments.'® We used baseline measurements of BMI, mediators and confounders without
accounting for the time-varying nature of these variables. Future work should consider an
alternative estimation approach, (e.g. using the parametric g-formula®') that allows using
longitudinal data on time-varying exposure, mediators and confounders. We used BMI as our
measure of adiposity because it was measured at baseline in all cohorts. However, BMI is an
imperfect measure of adiposity and does not distinguish fat mass from lean body mass,® and

other measures of abdominal obesity such as waist circumference and waist-to-hip ratio seem to
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have independent effects on CHD even after accounting for BML* In our previous analysis, we
have tested both waist circumference and waist-to-hip ratio as metrics of adiposity using cohorts
that had measurements of both as well as BMI, and the results remained unchanged.'® We
acknowledge that the causal effects of overweight and obesity on CHD may not be well-defined
as there are multiple ways of gaining and losing weight * (e.g. changing caloric intake,
increasing physical activity or even bariatric surgery) with potentially different impacts on the
selected mediators. Our estimates of direct and indirect effects of overweight and obesity
correspond to the impact of a combination of lifestyle changes and medical treatments that the
participants in our selected cohorts indeed followed to change their body weight. Further, we had
to assume that multiple metabolic mediators in the analysis were not causally related. This
assumption may not hold, as diabetes may increase blood pressure through its effect on kidneys

and may also affect serum cholesterol levels.** *

However, incorporating these causal pathways
requires consistent time-varying data that are not available in all of the cohorts analysed here.
More importantly, correlations in these pathways may lead to time-dependent confounding for
path-specific effects, violating assumption (iv) above that is required for identification of natural
direct and indirect effects. In these settings, one could estimate the controlled direct effects only

by using marginal structure model or structural nested models.** ¥’

In conclusion, incorporating interaction between BMI and its mediators did not change the
estimates of the direct and indirect effect of BMI on CHD. Fibrinogen and hs-CRP were found to
partially mediate the effect of adiposity on CHD. However, their role was much smaller than the
combination of blood pressure, cholesterol and glucose that together explained about half of the

increased risk of CHD in overweight and obese individuals. Among metabolic risk factors, blood
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pressure was the most important mediators for overweight and obesity. Nearly half of the
harmful effects of overweight and obesity on CHD remain unexplained by the selected risk
factors. To fully control these harmful effects, we either need to discover and control novel
mediators of the impact of obesity, or devise and implement effective strategies to prevent

weight gain.
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Appendix 2.1
Definition and mediation analysis of natural direct and indirect effects

Robins and Greenland have previously defined the natural direct and indirect effects within a
counterfactual framework."? Let A, Y, M and C denote the exposure, outcome, mediator and a
vector of confounders, respectively. Let Ya denote the counterfactual outcome of Y had
exposure A been set to value a. Similarly, let Yam denote the counterfactual outcome of Y had
exposure A been set to value a and mediator M been set to value m; and let Ma denote the
counterfactual value of M had exposure A been set to value a. Our goal is to estimate the
following two quantities. A natural direct effect (NDE) on the hazard ratio (HR) scale defined as

ﬂ’aM (t ‘ C = c) . .
= , that is the effect of exposure comparing 4=a versus A=a*
Ao, (| C =)

NDE

conditioning on confounding C if the mediators were set to what they have been when 4=a*.
Here we estimated the pure direct effect as opposed to total direct effect by setting mediators M
to what they have been when 4 =a*, because this would allow us to estimate the effect of
reducing the mediators via interventions which would also imply removing the mediated

interactive effect.’ Similarly, a natural indirect effect (NIE) on the HR scale was defined as

NIE _ /IaM“ (t|C=c)
j’aM”* (t | C = C)

HR , that is the effect on the outcome when exposure 4 = a if mediators were

set to what they have been when 4 =a versus when 4 =a*. Natural direct and indirect effects
are useful for decomposing the total effect of exposure because the total effect of BMI on CHD

risk could be expressed as the product of the natural direct and indirect effects.
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We used methods provided elsewhere to calculate direct and indirect effects.” > Take the analysis
for metabolic risk factors for example. To estimate direct and indirect effects for a single
mediator, we first fit a linear regression models for the mediator (m) conditional on BMI
categories (a) and the set of confounders (c). In this analysis, we compared overweight or obese
with normal weight, so BMI categories (a) has 3 levels, denoted as ap (normal weight, reference

group), a;(overweight), and a,(obese).
2
E[m|a,c]=,80+zk:1ﬂl’kak+ﬂzc (1)

Then, we fit a Cox proportional hazards regression model for CHD risk on BMI categories (a),

mediators (m), a BMI-by-mediator interaction term and the confounders (c):
2 2
At a,m,c)=A,(t) eXP(Zk=1‘91,kak +6,m +Zk=l 0, ,.am+0,c) (2)
where Ay(t) is the baseline hazard at age t for normal weight when all the mediators and

confounders were set to zero. The natural direct and indirect effects for a single mediator were

estimated using regression coefficients of the above regressions by:
HR™ = exp{f,,(6,+6,,)};k=12.
HR"™ = exp{6,, +6,,(B, + Boc+6,6°)+0.56; 6}, where &’ is the variance of error term in the

mediator regression model and k=1, 2.

HR"™ = HR"* * HR™" =exp{,, +0,, (B, + e +6,6")+0.56; .5} *exp{0, 5, + 0, . B, }
=exp{f, + 6,0, +0,, (B + B, + Prc+6,6°)+0.56; 5}k =1,2.

When there is no exposure-mediator interaction, all &,, are assumed to be zero and the

equations of total, direct and indirect effects can be simplified.
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To estimate direct and indirect effects for all three metabolic mediators combined, we fit 3
separate linear regressions one for each mediator (m) conditional on BMI categories (a) and the

set of confounders (¢):

2

E[lm, |a,cl=a,+ Zk:l a, ,a, + o, 4)
2

Elm, | a,c]=py+ 2 Bua+Be (5

2
Elmy|a,c]=y,+ . 7@ +7.c  (6)

The proportional hazard outcome model was also revised to incorporate all three mediators and

their interactions with BMI categories.

At a,m;,m,,my,c)=

2 2 2 2
Ao exp(Y.. 64, +0m +Om, +Omy+ " O am+Y O am+Y O a,m+6c)
(7

The natural direct and indirect effects for all three mediators combined were estimated using

regression coefficients of the above regressions by:

HR™ =exp {00, (0, + 05 ,)+ P, (O, + 65, )+ 71, (6, + 6, )15k =1,2.

HR™ =exp{0, +0,,(a, +ar,c'+ 6,57)+ O Py + Prc + 0,5,") + 0, (Vo +7,¢+ 0,5,")
+0.5(6;,6 +6;,6," +6; .5,°)}

, where 8,%, 8,7, 85 are the variance of error term in the mediator regression models (4), (5) and
(6), k=1,2.

HR™ = HR""* * HR*

=exp{0,, +0;, () +,c'+0,57)+ 0, (B, + Boc+0,6,°)+ 0, , (v, + 7,¢+6,6,)

+0.5(6:,6° + 6, ,6," +0; .5 ) yexp{Oya, , + 05,0, + O + 05, By + 6,7, + 05,7,

=exp{l,, + 0,0, + 0,0, + 0,7, + 0, (g + 0, +a,c+60,67)+ 0, (B, + Py + Brc+6,6,)
+0, (Vo + 71 + 7,0 +0,67)+0.5(0:,.67 +6;,6,° +6; .67}k =1,2.
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When there is no exposure-mediator interaction, &, ,,6, ,,6,, are set to zero and the equations of

total, direct and indirect effects can be simplified.

To estimate the uncertainty of total, direct and indirect effects for each cohort, we applied the
bootstrap method. We first randomly drew a bootstrap sample of size N with replacement from a
selected cohort of the size N, and then fitted Cox proportional hazard models to obtain bootstrap
estimate of HR'", HRN"" and HR™"". The process was repeated 500 times. The confidence

intervals were calculated as the 2.5™ and 97.5"™ percentile of the 500 bootstrap estimates.
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Figure 2.S1: Percentage of excess relative risk mediated (PERM, %) through metabolic risk
factors in 9 NHLBI cohorts* accounting for interaction between BMI and its mediators
*These 9 cohorts included ARIC, CHS, FHS-Cohort, FHS-Offspring, HHP, MESA, MRFIT,
PRHHP, and WHI-CT.
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Figure 2.S2: Percentage of excess relative risk mediated (PERM, %) through metabolic risk
factors and high sensitive C-reactive protein (hs-CRP) in 3 cohorts* with hs-CRP measurements

*These three cohorts included CHS, FHS-Offspring, and MESA.
1The direct, indirect and total effects were estimated for each bootstrap resample. The 95%

confidence intervals for some PERMs were greater than 100% or negative where the estimated
direct or indirect effect were less than 1.0. This may be due to residual and unmeasured
confounding. Therefore, we truncated the PERMs to 0-100%.
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Abstract

Background: Coronary heart disease (CHD) is the leading cause of death in the United
States (US), with substantially higher death rates among blacks than whites. We estimated the
total as well as disparity impacts of different population-wide and targeted interventions on
10-year risk of fatal CHD in the US population.

Methods: A risk prediction model was developed using data from 8 prospective cohorts in
the US and included age, sex, systolic blood pressure, serum cholesterol, diabetes and
smoking. We used data on individuals aged 50 to 69 years, who were black or white and free
of CHD, from 7 rounds of the National Health and Nutrition Examination Survey 1999-2012.
We estimated the 10-year risk of fatal CHD under current risk factor levels as well as under
different scenarios of population-wide and targeted preventive interventions.

Results: 18% (15-21) of black men were at > 6.67% risk of total CHD (equivalent to 20%
risk of fatal or nonfatal CHD risk per AHA/ACC guidelines) compared with only 8% (7-9) of
white men. The prevalences for women were 8% (6-9) for blacks compared with 2% (1-3) for
whites. Population-wide and single-risk-factor based interventions reduced black-white
difference in prevalence of high-risk (CHD risk > 6.67%) by less than 1 percentage point.
Only an intervention that targeted individuals with high CHD risk and treated several risk
factors simultaneously could reduce black-white difference from 10 to 8 percentage points for
men and from 6 to 3 percentage points for women.

Conclusions: The distribution of 10-year CHD risk was shifted to the right among blacks
compared to whites and had a heavier tail, leading to a substantially larger proportion of
blacks in the high-risk group. A risk-based intervention that identifies and treats these
individuals could substantially reduce both the overall risk of CHD and its racial disparities in

the US.
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Introduction

Coronary heart disease (CHD) is the leading cause of death in the United States (US), with
substantially higher death rates among blacks than whites."" ? Previous research has shown
that up to three quarters of disparities between blacks and whites in CHD mortality may be
due to differences in classic risk factors such as raised blood pressure and serum cholesterol,
diabetes, obesity, and smoking.3 * 4 Therefore, interventions that reduce these risk factors
could reduce disparities depending on how much they reduce risk factors in blacks versus

whites.

Population-wide interventions can have large impacts on overall disease burden,” but their
impact on disparities depend on how they change risk factors in different population
subgroups. For example, health education may reduce or widen disparities depending on how
it is delivered.®® Interventions that target high-risk individuals (identified using a single risk
factor or a combination of risk factors) may have lower impact on overall disease burden
compared with population-wide interventions, and their impact on health disparities will

depend on whether the worse-off group has substantially more high-risk individuals.

Some studies have qualitatively or quantitatively assessed the impacts of current risk factor
exposures or scenarios of reducing risk factors on disparities in CHD or total mortality.>****
Most of these studies have considered hypothetical risk factor reductions as opposed to
specific interventions that could be used in practice. There have also been some inconsistent
uses of risk factor exposure and mortality data and methods for calculating mortality effects
across different risk factors, therefore reducing comparability. Furthermore, no study has

assessed the disparity impact of treating multiple CHD risk factors based on absolute risk that

is recommended by clinical guidelines based on their total benefits.'™ '® In this paper, we
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analyzed the total as well as disparity impacts of a range of population-wide and targeted
interventions on the 10-year risk of fatal CHD using consistent methods and data. We used
national data on CHD risk factors and mortality, and intervention effects from systematic

reviews and meta-analyses of randomized trials and observational studies.

Methods

Overview

We estimated the effects of three types of interventions on CHD risk as well as its disparities
between blacks and whites: (1) population-wide interventions to lower a risk factor level for
the whole population by shifting its distribution;’ (2) interventions to lower risk factor level
among individuals with high levels for a single risk factor; and (3) a risk-based intervention
that targeted individuals with high predicted 10-year CHD risk and treated several risk factors
simultaneously (Table 3.1). We first estimated the 10-year risk of fatal CHD for a
representative sample of blacks and whites in the US. CHD risk was predicted based on
systolic blood pressure (SBP), serum total cholesterol (TC), diabetes and smoking, using a

risk prediction equation that was re-calibrated to each age-sex-race group.'’

Data on Risk factors

We used data on risk factors from 7 rounds of the National Health and Nutrition Examination
Survey (NHANES) 1999-2012; we pooled 7 rounds to have stable estimates for each age-
sex-race subgroup. NHANES uses a multi-stage, stratified, clustered probability sampling
design and provides a representative sample of the non-institutionalized US population.18 We
included black or white participants who were 50 to 69 years old and did not have a history of
CHD. We excluded participants older than 70 years of age to focus on the age range

commonly considered for premature event and mortality.
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Table 3.1: Selected risk factors, their exposure metrics, and examples of population-wide,
single raised risk factor and risk-based interventions

Risk Exp0s1.1re Population-wide Single raised risk Risk-based
metric . . . . . .
factors (unit) interventions factor interventions intervention
Two antihypertensive
Svstolic drugs at standard dose
y : : .| if diabetic, or SBP >
. blood Reducing salt intake in
High blood 140 mmHg for non-
pressure packaged and prepared . .
pressure SBP food ® diabetic adults aged
rr(lmH ’) <60, or SBP > 150
& mmHg for non-diabetic
dult d>60° . .
Community-based TS Multiple risk
dietary im ro}\]/emen tio Full dose of a statin if factor
Serum total Ly ump LDL cholesterol > 4.1 intervention
: reduce diary fat and
High serum | cholesterol . mmol/L (blood pressure
replace saturated with . .
cholesterol (TC, (approximately and lipid control,
unsaturated fats, and )
mmol/L) . corresponds to TC > smoking
increase vegetable and £ .
frui . b 6.2 mmol/L) cessation and
ruit consumption .
life-style
Tobacco control . .
. modification) if
package to ban smoking .
o . 10-year risk of
Current in indoor workplace, Referral to smoking fatal CHD >
Tobacco smoker offer cessation treatment | cessation intervention 250 -
smoking prevalence in general store, put such as group =
(percentage) | warning on package, behavioral therapy *
ban advertisements, and
increase tobacco tax ©
. . Intensive lifestyle-
Diabetes Increase in price of . .
. modification
Diabetes prevalence sugar-sweetened . P
d intervention if diabetic
(percentage) beverages h

a. We assumed a moderate salt reduction of about 1.4 g/day based on the United Kingdom’s
successful experience in reducing salt intake at the population level."”” The effects of modest
sodium reduction on blood pressure vary significantly by age, race and hypertensive status. We
calculated the SBP reduction using coefficients from a large meta-analysis of more than 100
randomized controlled trials.”

b. The dietary improvement intervention is based on the success of the North Karelia Project in
Finland, which includes substituting vegetable oil margarine for butter, non-fat or low-fat milk for
fatty milk, lean meat for meat high in saturated fat, using vegetable oil for cooking, and increasing
vegetable and fruit consumption. We assumed such an intervention would reduce the population
mean TC by 0.5 mmol/L, the average decline over 5 years in Finland.”" ** Similar dietary
intervention was also found to improve population mean TC level in New Zealand.*

c. The tobacco control package is based on the WHO MPOWER tobacco control policies, which
include banning smoking in all indoor workplaces, providing NRT and bupropion in general store
or pharmacy with prescription, putting bold and graphic warning to cover at least 50% of the
package, banning all direct advertisements, and increasing 10% in the retail price of cigarette due
to tax. We assumed a 11% reduction in smoking prevalence based on the previous policy
evaluation reports.**
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Table 3.1 (Continued)

d. We modelled a 50% increase in price of sugar-sweetened beverages, which would reduce its
consumption by 0.5 serving/day.”” Evidence shows that 1-2 servings/day sugar-sweetened
beverage consumption compared to none or <1 serving/month is associated with 26% increased
risk of type 2 diabetes.”® Therefore, 50% increase in price of sugar-sweetened beverages is
associated with about 12% decreased risk of type 2 diabetes with a linear effect on log scale.

e. This intervention is based on the clinical guideline from the Eighth Joint National Committee
(JNC 8).”” We calculated the SBP reduction by 0.09*P-5.67, where P is the pre-treatment SBP
value (mmHg).”®

f.  We used atorvastatin 80 mg/d and calculated its effect on LDL cholesterol by 55%*P, where P is
the pre-treatment LDL cholesterol level.” We used the same proportion of reduction for total
cholesterol because the effects of statin on HDL cholesterol improvement and triglycerides
reduction could be approximately canceled in the relationship of total, LDL, HDL cholesterol and
triglycerides.’”*!

g. Evidence suggested that group behavioral therapy is one of the most effective strategies for
smoking cessation with a risk ratio of 2.71, which translates into 13% reduction in smoking
prevalence.’”

h. The lifestyle-modification intervention included a healthy low-calorie, low-fat diet and physical

activity of moderate intensity, such as brisk walking, for at least 150 minutes per week. The effect

of lifestyle intervention is based on the Diabetes Prevention Intervention,”* which reduces the

diabetes incidence by 58%.

The multiple risk factor intervention included two antihypertensive drugs at standard dose,

atorvastatin 80 mg/d, referral to smoking cessation intervention and lifestyle-modification

intervention if the 10-year risk of fatal CHD > 2.5%. This risk group approximately equals to >

7.5% for fatal and non-fatal CHD given one third of CHD events are fatal in the US.”
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We accounted for complex survey design by incorporating sample weights. We used TC as
opposed to LDL-cholesterol because LDL-cholesterol was only measured in half of the
participants in NHANES. SBP was measured 3 times; we dropped the first measurement due
to systematically higher values and used the mean of the remaining measurements. Diabetes
was defined as having a fasting plasma glucose (FPG) >126 mg/dL, hemoglobin Alc (HbAlc)
> 6.5%, history of diagnosis by a health professional, or use of insulin or oral hypoglycemic

36
agents.

Data on CHD mortality

We used fatal CHD as the primary outcome because data on non-fatal CHD incidence is not
available for the national US population. We utilized mortality data from the National Center
for Health Statistics (NCHS), which has records for all deaths in the US, to estimate the CHD
death rates in 2011. We defined CHD death as death from ischemic heart disease or sudden
cardiac death (I20-125 codes in the 10™ revision of the International Classification of

Diseases, ICD-10).

Effect sizes for interventions

We obtained the magnitudes of the effects on blood pressure and TC of salt reduction,
antihypertensive drugs and statins from meta-analyses of randomized controlled trials (Table
3.1).22%2% We obtained the effect of tobacco control and smoking cessation interventions on
smoking prevalence from meta-analyses of observational studies or policy evaluation
analyses.”* > ** We used the effect of lifestyle modification on diabetes from the Diabetes
Prevention Program,*® and the effect of increasing price of sugar-sweetened beverages from a
meta-analysis of 21 studies.” We used a larger effect size for the impact of salt reduction on

blood pressure among blacks compared with whites based on the epidemiological evidence,*’
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but used the same effect size between blacks and whites for all other interventions because

previous studies had not found significant differences in proportional effects by race.*”*°

Statistical Analysis

We used a risk prediction equation (or risk score) developed from 8 prospective cohorts in
the US, as described in detail elsewhere.'” Briefly, the model uses four inputs to estimate
individual-level 10-year risk: (1) the participants’ risk factor levels; (2) coefficients (or log
hazard ratios) for each risk factor estimated from the cohorts; (3) mean risk factor level for
the same age-sex-race subgroup as the index participant; (4) average 10-year risk of CHD
death for the same age-sex-race subgroup. The risk factors in the model were SBP, TC,
diabetes and smoking. We used this risk score instead of other CHD risk scores because it
uses data from multiple high-quality cohorts and using consistent models; it allows a
straightforward recalibration by sex and race by setting the 3 and 4™ inputs to the
corresponding values in the groups to which it is applied; allows the age pattern of CHD risk
to vary across race-sex subgroups; and includes age and sex interactions with selected risk
factors to account for the fact that the proportional effects of some risk factors on CHD are
themselves associated with age and sex.*'™* We modified the risk score to separate current
from former smokers. The coefficients of the risk score are presented in Table 3.S1. We
validated the risk score in the US general population using the first round of NHANES III
(1988-1991) with linked mortality data in 2006. In particular, we used Harrell’s C statistic to
assess the ability of the risk score to predict shorter versus longer survival times,*® and used
the Hosmer-Lemeshow Chi-square test to compare the predicted and observed number of
events over 10 years by deciles of risk. We also used the same proportional effects of risk
factors on CHD for blacks and whites based on previous evidence.’”*” We relaxed this

assumption in a sensitivity analysis (Table 3.S2).
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To estimate the 10-year risk of CHD for each individual, we first recalibrated the risk score
by replacing the CHD death rate and mean risk factor levels with the observed age-sex-race-
specific rates/levels in the US population. We then used the recalibrated risk score and
individual-level data from NHANES to estimate the 10-year risk of fatal CHD under the
current risk factor levels as well as under different population-wide and targeted interventions
that are expected to modify risk factor levels. We report the prevalence of fatal CHD risk >
2.5%, hereafter referred to as ‘moderate-risk’ and > 6.67%, hereafter referred to as ‘high-risk’.
As one-third of CHD events are fatal in the US,*® these risk thresholds approximately
correspond to > 7.5% risk of fatal and non-fatal CHD (based on the recent AHA/ACC
guideline'’) and > 20% (based on ATP-III guideline).'® If case-fatality is higher, e.g. in
blacks due to limited access to treatment, the fatal CHD risk thresholds correspond to lower
risk of fatal and non-fatal CHD. We quantified uncertainty by sampling repeated draws of

different inputs to analysis, as described in the Appendix 3.1.

All analyses were conducted using Stata 12.0 (StataCorp, College Station, Texas) and R 3.02.
The study was approved by the institutional review board of the Harvard School of Public

Health (Boston, MA, USA).

Results

Our fatal CHD risk score performed well in the US general population. The Harrell’s C
statistic was 81% (95% confidence interval 78-83) and the calibration Chi-square statistic

was 16.4 (Table 3.S3).

Disparities in cardiovascular risk factors between blacks and whites
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A total of 6,154 blacks and whites were included in the analysis (Figure 3.1). About half of
the eligible participants were women and a third were black. TC levels were similar between

blacks and whites, but all other cardiovascular risk factors were higher in blacks than whites

(Table 3.2).

Disparities in 10-year risk of CHD between blacks and whites

The distribution of 10-year CHD risk was not only shifted to the right among blacks
compared to whites, but also more skewed and had a heavy tail of high-risk individuals
(Figure 3.2A). As a consequence, a substantially larger proportion of black men and women
were at high-risk than their white counterparts (Figure 3.2B). Specifically, 18% (15-21) of
black men were at high-risk (> 6.67% risk of fatal CHD in 10 year) compared with only 8%
(7-9) of white men. The proportions for women were 8% (6-9) for blacks compared with 2%
(1-3) for whites. Similarly, 61% (57-65) of black men and 29% (26-32) of black women were
at moderate-risk (= 2.5% risk of fatal CHD in 10 year) compared with 44% (41-47) of white

men and 11% (10-13) of white women (Table 3.3).

Effects of interventions on total CHD risk and disparities

Population-wide and targeted interventions on single risk factors reduced the prevalence of
high-risk group (= 6.67% risk of fatal CHD in 10 years) by less than 3 percentage points for
men and 1 percentage point for women (Figure 3.3). On the other hand, the risk-based
intervention, which targets individuals with high or moderate CHD risk and lowers several
risk factors simultaneously, reduced the prevalence of high-risk group by 5-7 percentage
points for men and 3 percentage points for women. For moderate-risk group (= 2.5% risk of
fatal CHD in 10 years), risk-based intervention reduced the prevalence by 12 percentage

points for men and at most 9 percentage points for women across age groups (Figure 3.4).

186



11,206 adult participants aged 50-69 in
NHANES 1999-2012

629 participants excluded
because of prior CHD

v

v
10,577 participants aged 50-69, free of CHD

.| 3,448 participants excluded because they
" were neither white nor black of race

v

7,129 white or black participants aged 50-69,
free of CHD

975 participants excluded because of missing at
least one of age, sex, blood pressure, serum
cholesterol, smoking and diabetes status

v

6,154 white or black participants aged 50-69,
free of CHD included in the analysis

Figure 3.1: Flowchart for selecting study population in the National Health and Nutrition Examination
Survey (NHANES) 1999-2012
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Table 3.2: Age-standardized mean or prevalence (standard deviation) of systolic blood
pressure, total cholesterol, diabetes and smoking by sex and race *

Systolic blood  Total Former Current
pressure cholesterol Diabetes (%) smoker smoker (%)
(mmHg) (mmol/L) (%)
Men
White 126.5 (16.1) 5.3(1.1) 16.1 (0.8) 41.4 (1.2) 21.2 (1.0)
Black 132.9 (19.9) 5.1(1.0) 28.4 (1.5) 31.6 (1.8) 33.1(1.8)
Women
White 126.0 (18.3) 5.6 (1.0) 11.0 (0.8) 31.0 (1.5) 16.6 (1.0)
Black 133.3 (21.9) 54 (1.1) 28.4 (1.7) 21.4 (1.6) 20.7 (1.6)

* The estimates are age-standardized to the 2010 US population.\
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Figure 3.2: Distribution of predicted 10-year risk of fatal CHD by sex and race (A)
probability density distribution (B) cumulative density distribution
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Figure 3.2 (Continued)
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Table 3.3: Prevalence of high fatal CHD risk by sex and race

CHD risk >2.5% + Predicted risk > 6.67%
Men
White 44 (41-47) 8 (7-9)
Black 61 (57-65) 18 (15-21)
Women
White 11 (10-13) 2 (1-3)
Black 29 (26-32) 8 (6-9)

¥ These risk groups approximately equal to > 7.5% (the ATP-III threshold'®) and > 20% (the
AHA/ACC threshold"®)for fatal and non-fatal CHD as one third of CHD events are fatal in
the US.”
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Figure 3.3: Impact of population-wide, single raised risk factor, and risk-based interventions
on the prevalence of fatal CHD risk > 6.67%!'

+ This risk approximately equals to > 20% for fatal and non-fatal CHD given one third of
CHD events are fatal in the US.*
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Figure 3.3 (Continued)


Figure 3.4: Impact of population-wide, single raised risk factor, and risk-based interventions
on the prevalence of fatal CHD risk > 2.5%"

+ This risk approximately equals to > 7.5% for fatal and non-fatal CHD given one third of
CHD events are fatal in the US.*
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These were more than two times larger than the impacts of population-wide and targeted
interventions on single risk factors, which only reduced the prevalence of moderate-risk

group by at most 3 percentage points for men and 4 percentage points for women.

In terms of the disparity impacts, population-wide and targeted interventions on single risk
factors reduced the black-white difference in prevalence of high-risk group (= 6.67% risk of
fatal CHD in 10 years) by less than 1 percentage point in both men and women, and in
prevalence of moderate-risk group (= 2.5% risk of fatal CHD in 10 years) in women by 3
percentage points (Figure 3.3). These interventions had no impact on the black-white
difference in prevalence of moderate-risk groups among men. In contrast, the risk-based
intervention reduced the difference in prevalence of high-risk between blacks and whites
from 10 to 8 percentage points for men and from 6 to 3 percentage points for women. For
moderate-risk, risk-based intervention reduced the difference in prevalence between blacks
and whites from 18 to 12 percentage points for women, but it had no impact for men because
the disparity in prevalence was mostly due to higher average CHD death rates in black men
(Figure 3.4). Our sensitivity analysis using race-specific risk scores showed similar results

(Figure 2.S1 and Figure 3.S2).

Discussion

In this national analysis, we found that the distribution of 10-year CHD risk was shifted to the
right among blacks compared to whites and had a heavier tail, leading to a substantially larger
proportion of blacks at high risk. Population-wide and targeted interventions on single risk
factors had a negligible impact on reducing black-white disparities in CHD risk, whereas an
intervention identifying high-risk individuals based on their race in addition to age, sex, and

classical cardiovascular risk factors, and addressing multiple risk factors in this sub-
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population, could both deliver large total benefits and substantially reduce black-white

difference in prevalence of high CHD risk.

Our results on the disparities in risk factor exposure, and in their role as a cause of racial
disparities in CHD outcome, are consistent with previous analyses." BA0IL 13 A previous
study by Capewell et al. argued that population-wide interventions have a larger effect on
health disparities than interventions that target individuals exceeding a risk threshold of CVD,
but the two scenarios were only qualitatively compared.'® Other studies quantified the effects
of hypothetical risk factor reductions on disparity in mortality without considering specific
interventions.» * % 1> We systematically quantified the effects of a range of population-wide
and targeted interventions, including those recommended by clinical guidelines, on reducing
black-white difference in CHD risk. In addition, previous studies often used a single risk
factor to identify high-risk individuals and considered interventions on one risk factor at a

1,

time.'" ¥ We included multiple risk factors to assess CHD risk and compared the

interventions on a single risk factor versus combined interventions on multiple risk factors.

A key strength of our analysis is that we compared the total and disparity implications of a
wide range of population-wide and targeted interventions using consistent methods and data.
Risk factor exposures and mortality were derived from nationally representative surveys and
vital registration system, and effect sizes for interventions were obtained from large meta-
analyses of either randomized trials or observational studies that had adjusted for important
confounders. In addition, we calculated the high-risk status for each individual based on
multiple risk factors, while accounting for the correlations between risk factors that may vary

by sex and race. We also systematically quantified the uncertainty of prevalence of high CHD

197



risk as a result of the sampling variability in the national surveys and in the coefficients from

the risk prediction equation.

Our study also has some limitations. First, we estimated the risk distribution for fatal CHD
but not for fatal and nonfatal CHD combined due to the lack of reliable national data on CHD
incidence. Current data shows that blacks have both higher CHD incidence and worse

1435 with the survival component amenable to interventions that can

survival than whites,
reduce disparities. Second, our analysis focused on the primary prevention of CHD. However,
patients with history of CHD have a high risk of subsequent cardiovascular events and should
receive treatments. In the US, 3% of blacks and 4% of whites aged 50-69 in the 2011-2012
NHANES survey had a history of CHD. Were these proportions to be added to our estimates
of prevalence of high-risk status, disparities would be slightly smaller than our estimates. Our
analysis did not include these patients because existing risk scores for patients with CHD
require data on predictors such as ECG results, coronary imaging and certain biomarkers that
are not measured in NHANES.* * Finally, our analysis assumed that compliance with
interventions would be similar to those observed in the randomized trials and observational
studies used to generate the intervention effects. Although the compliance may vary by race,
differential compliance is difficult to quantify and formally incorporate in the effect of
interventions. In addition, prior work suggested that non-compliance is likely due to financial
and physical barriers of access to health care and poor healthcare quality that affect every

3052 If the coverage of health insurance and quality of primary

individual in the population.
care were similar across races, it is unlikely that compliance would differ substantially

between blacks and whites, as has also been seen for antiretroviral therapy.>®
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Although prevention and treatment have helped reduce CHD mortality over the past few
decades in the US and other high-income countries, CHD mortality and most of its risk
factors remain higher in blacks than whites."” > ** Eliminating racial disparities in health
remains one of the overarching goals of the Healthy People 2020 agenda.”* As disparities in
CHD are caused by disparities in broader social, economic and environmental determinants,
policies and strategies are needed to address these factors and to facilitate healthy life-style
and environment that would further reduce the burden of CHD. Meanwhile, our findings
suggest a much larger proportion of blacks at high CHD risk than whites. Therefore, we
should pay particular attention to interventions that reduce disease risk in this sick sub-
population with combination therapy based on absolute risk as an effective intervention.
While such approach has been advocated for the US population as a whole," achieving its
potential as a means to reduce CHD disparity will require increasing health insurance
coverage and a strong primary care network that provides low-cost essential drugs and is
equipped with well-trained health workers and appropriate infrastructure. Previous research
has shown that universal health insurance over age 65 in the US is associated with lower
racial differences in cardiovascular risk factors.”> An accessible and high-quality primary care
program has also been successfully reducing cardiovascular health inequality in other
countries.”® The window of opportunity for addressing cardiovascular health disparity lies in
the Affordable Care Act of 2010 that commits to eliminate barriers to health for
disadvantaged communities, along with the new guideline for risk-based multidrug treatment
for CVD."” Their intersection could help identify important opportunities to improve the
access and affordability of risk-based treatment for CVD in underserved population, and

finally improve cardiovascular health for all.
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Appendix 3.1: Quantifying the uncertainty of prevalence of high CHD risk
There were two sources of uncertainty in predicted prevalence of high CHD risk, which
include 1) the sampling uncertainty in NHANES; and 2) the uncertainty of the regression

coefficients from the risk prediction equation.

To capture the sampling uncertainty, we first calculated the effective sample size (ESS) for
NHANES. ESS is different from the actual sample size because sampled individuals are from
clusters that do not cover the whole country, thus they contain less information than they
would from a random sample of the population. We systematically quantified the uncertainty
of prevalence of high CHD risk using a simulation approach. In each of the 1000 simulation
iteration, we randomly drew
1. N observations from NHANES (N = ESS), sampling with replacement and with each
observation having the probability of being selected proportional to its sample weight.
These N observations from the survey could be treated as simple random sample in
terms of their representativeness and their true information content measured by ESS.
2. A set of regression coefficients from their corresponding uncertainty distributions

while accounting for their correlations;

For each set of draw, we predicted the 10-year risk for each individual in the sample, and
calculated the prevalence of high fatal CHD risk under current risk factor levels as well as
under different population-based and targeted prevention programs. We repeated this process
1000 times and quantified the variability across all 1000 simulation estimates. We used the
median of these 1000 estimates as the point estimate of the quantities of interest, and its 2.5th

and 97.5th percentiles as the 95% confidence interval.
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Table 3.S1: Coefficients of the fatal CHD risk function and corresponding hazard ratios

Variable

Coefficient (LogHR)

Main term (p)

Age interaction

HR (95% CI) +

term (p)
Systolic blood pressure (per 10 mmHg) | 0.280 (<0.001) | -0.002 (0.046) 1.18 (1.16-1.20)
Total cholesterol (per 1 mmol/L) 0.695 (<0.001) | -0.007 (<0.001) | 1.23 (1.18-1.29)
Diabetes 1.465 (<0.001) | -0.009 (0.099) | 2.41 (2.09-2.78)
Former smoker -0.450 (0.250) 0.008 (0.138) 1.08 (0.94-1.24)
Current smoker 1.541 (<0.001) | -0.012(0.045) | 2.06 (1.81-2.34)

Diabetes*sex §¥

0.481 (<0.001)

1.62 (1.24-2.11)

+ Hazard ratios for systolic blood pressure, total cholesterol, diabetes, and smoking calculated
at median age of event, which is 66 years. Hazard ratio for diabetes is for men, and its
interaction with sex shows the additional risk among women.

11 We included an interaction for sex with diabetes based on evidence from meta-analyses of
prospective cohorts.' Hajifathalian et al” also had interaction for sex with smoking, but we
did not include here as the risk score has separated current from former smokers and the
interactions were no longer consistently significant.
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Table 3.S2: Coefficients of the race-specific fatal CHD risk function and validation results

Coefficient
Race Variable Main component | Age interaction | HR (95% CI) +
P) )
SBP (per 10
mmHg) 0.138 (0.068) -0.0001 (0.953) 1.14 (1.11-1.18)
TC (per 1 mmol/L) 0.745 (<0.001) -0.009 (<0.001) | 1.20(1.13-1.27)
White Diabetes 0.627 (<0.001) - 1.87 (1.51-2.32)
Former smoker -0.091 (0.289) - 1.10 (0.93-1.30)
Current smoker 0.766 (<0.001) - 2.15 (1.82-2.55)
Diabetes*sex 0.527 (0.002) - 1.69 (1.21-2.38)
SBP (per 10
mmHg) 0.784 (<0.001) -0.009 ((<0.001) | 1.24(1.19-1.30)
TC (per 1 mmol/L) 0.151 (0.003) - 1.16 (1.05-1.28)
Black Diabetes 1.072 (<0.001) - 2.92 (1.09-4.07)
Former smoker 0.118 (0.412) - 1.13 (0.85-1.49)
Current smoker 0.907 (<0.001) - 2.48 (1.87-3.29)
Diabetes*sex 0.426 (0.076) - 1.53 (0.96-2.45)
Validation
Race Sex Chi2 for Hosmer Harrell’s C
Lemeshow test
: Men 14.5 64(60-67)
White Women 13.1 70(64-75)
Men 4.3 76(69-82)
Black Women 8.6 87(83-91)

+ Hazard ratios for systolic blood pressure and total cholesterol (for white only) calculated at
median age of event, which is 66 years. Hazard ratio for diabetes is for men, and its
interaction with sex shows the additional risk among women.
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Table 3.S3: External validation of the risk score using the National Health and Nutrition
Examination Survey III in 1988-1991 with linked mortality data in 2006

Deciles of risk

Predicted number of events

Observed number of events

1 4 3
2 9 14
3 15 13
4 26 21
5 40 32
6 59 38
7 85 58
8 120 66
9 170 88
10 304 119
Chi square for Hosmer Lemeshow test 16.4
Harrell’s C statistics 81(78-83)
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Figure 3.S1: Impact of population-wide, single raised risk factor, and risk-based

interventions on the prevalence of fatal CHD risk > 6.67% using race-specific risk scores '

+ This risk approximately equals to > 20% for fatal and non-fatal CHD given one third of
CHD events are fatal in the US.?
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Figure 3.S2: Impact of population-wide, single raised risk factor, and risk-based

interventions on the prevalence of fatal CHD risk > 2.5% using race-specific risk scores '

+ This risk approximately equals to > 7.5% for fatal and non-fatal CHD given one third of
CHD events are fatal in the US.?
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