Supplementary notes on Methods

The Whitehall II study originally comprised 10,308 (3413 women) individuals who, at
recruitment in 1985/8, were London-based government employees (civil servants) aged 35 to
55 years." An on-going study, follow-up clinical examinations have taken place
approximately every 5 or 6 years in 1991/93, 1997/99, 2002/04, 2007/9, and 2012/13. The
study was approved by the University College London ethics committee and all participants

provided written consent.

The methods used in the Whitehall IT study have been described elsewhere.'? In brief,
members self-reported current cigarette smoking, physical activity, alcohol intake, and
parental history of death from heart attack, stroke, or other heart condition. Biological
measurements were made by trained research nurses following standard operating
procedures. Blood glucose was measured using the glucose oxidase method with diabetes
defined by the World Health Organization (WHO) 1999 criteria based on fasting glucose
>7.0 mmol/l or 2-h glucose >11.1 mmol/l. Participants reporting doctor diagnosed diabetes
or use of diabetes medication were classified as having diabetes regardless of their oral
glucose tolerance test results. Height and weight were measured directly and body mass
index (BMI) computed using the usual formulae (weight[kg]/height2[mz]). Systolic and
diastolic blood pressures were measured twice in the sitting position after 5 minutes of rest
with the average of the 2 readings used in the present analyses. Blood samples, taken after at

least 5 hours of fasting, were used to measure levels total and HDL cholesterol and insulin.

Comparator studies
Described in detail elsewhere,’ the BRHS is an on-going prospective study of cardiovascular

disease involving men aged 40—59 years at enrolment who were selected from general



medical practices in each of 24 towns in England, Wales, and Scotland in 1978/80. Each
man completed a standard questionnaire administered by the research nurses and provided a
series of clinical measurements. After excluding study members with prevalent coronary

heart disease (CHD) at baseline, the resulting sample, featured herein, comprised 7198 men.*

The design of the original Framingham Heart Study’ and the Framingham Offspring Study®
have also been detailed previously. Participants included in the present comparison’ attended
the 11" biennial examination cycle of the original cohort (1968/71), or the first (1971/75) or
third (1984/87) examination cycles of the Offspring cohort. After excluding study members
with prevalent CVD, the resulting sample of 8491 participants (4522 women) was 30-74
years of age. As in the BRHS, data were collected using a combination of questionnaire and

clinical measurements.

Wherever possible in our analyses of Whitehall II study raw data we replicated published
analyses from the BRHS” and the Framingham study.® The characteristics matched in the
analysis included the categorisation of risk factors, the type of endpoint (CHD in the BRHS
[see table 2*], CVD in Framingham [see table 26]), the duration of follow-up (15 years in the
BRHS, 12 in Framingham), the age-range of study members (40-59 years in the BRHS, 30-
74 years in Framingham), and the statistical adjustments made to the effect estimates. For the
BRHS comparison, we used data collected in Whitehall II study members in 1991/93 as our
baseline with follow-up for non-fatal and fatal CHD until 2007/09; for the Framingham
comparison, the comparable data collection phase was 1991/3 with follow-up for fatal and

non-fatal CVD until 2002/4.



As the participants in the BRHS were men free of prevalent CHD," Whitehall II analyses was
similarly restricted to this group. Prevalent CHD was defined as a history of myocardial
infarction/angina identified via the WHO chest pain questionnaire together with
corroboration by any one of the following sources: medical records, or abnormalities in a
resting electrocardiogram, exercise electrocardiogram, or a coronary angiogram. In
accordance with BRHS, among the included men, ‘pre-existing CHD’ was defined as having
a history of angina/possible myocardial infarction, or only electrocardiographic evidence of
possible or definite myocardial ischaemia.® In these analyses, the outcome of interest was
CHD as denoted by death with CHD cited as the underlying cause (International
Classification of Diseases ninth (ICD-9%) revision codes 410 to 414; ICD-10’ codes 120 to

125), or a non-fatal CHD event (myocardial infarction/heart attack).

For comparison with Framingham results,® Whitehall II study members with prevalent CHD

or stroke'® were excluded from analyses. The outcome of interest was CVD, denoted by any
of the following: death with CHD (defined above) or stroke (ICD-9: 430 to 438, ICD-10: 160
to 169) as the underlying cause; or non-fatal CHD (defined above plus angina), stroke or heart

failure as obtained through national Hospital Episode Statistics data.

Statistical analyses

In the analyses of Whitehall II data, hazard ratios (HRs) with accompanying 95% confidence
intervals (CIs) were computed using Cox's proportional hazards regression model'' with
follow-up time as the underlying time scale. Censoring was made at date of disease endpoint,
date at loss to follow-up, or date at end of follow-up (comparison dependent); whichever

came first.



While the published risk factor—coronary heart disease relations in the BRHS were presented
in conventional fashion, the hazard ratios for the continuous variables in the Framingham
study® have been calculated from log-transformed results. For the continuous variables, the
hazard ratios and confidence intervals associated with a 20% increase in the risk factor have

been calculated using the formula, HR = FHR"™("?

, where FHR is the published Framingham
hazard ratio. The categorical risk factors—CVD associations were computed conventionally.
The Framingham results were stratified by gender; we therefore did the same in the Whitehall
study (men only were sampled in the BRHS). A p-value summarising any statistical
difference in hazard ratios between studies was computed by testing the difference between

the log hazard ratios. The standard error of the log hazard ratios for the BRHS and

Framingham study were computed from the reported hazard ratio confidence intervals.
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Supplementary Figure 1a. Classic risk factors for coronary heart disease:
the Whitehall I1 study and the Framingham study - men

HR (95% CI) P for diff

Age
Whitehall 1l —s— 2.03(1.74,2.37) 0.08
Framingham — 1.75 (1.62, 1.89)

Total cholesterol

Whitehall 11 —_— 1.28 (1.16, 1.42) 0.49
Framingham — 1.23 (1.14, 1.32)
HDL-cholesterol

Whitehall 1l —— 0.81 (0.76, 0.86) 0.35
Framingham —-— 0.84 (0.80, 0.89)

Systolic BP (not treated)
Whitehall 11 —_— 1.56 (1.33, 1.83) 0.36
Framingham 1.42 (1.28, 1.58)

Systolic BP (treated)
Whitehall 11 _— 1.58 (1.35, 1.85) 0.32
Framingham —— 1.44 (1.30, 1.59)

Current smoking (yes vs no)
Whitehall 11 1.54 (1.19,1.99) 0.15
Framingham _— 1.92 (1.65, 2.24)

Diabetes (yes vs no)
Whitehall 11 1.16 (0.74, 1.83) 0.10
Framingham —_— 1.78 (1.43, 2.20)
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Analyses are based on 3969 men (718 CVD events) in the Framingham study and 5042 men (447 CVD events)
in the Whitehall II study. Results are hazard ratios (95% confidence intervals). For the continuous variables,
the hazard ratios are for a 20% increase in the risk factor. Effect estimates are mutually adjusted.

The hazard ratios for the continuous variables in the Framingham study have been calculated from log-
transformed results. For the continuous variables, the hazard ratios and confidence intervals associated with a
20% increase in the risk factor have been calculated using the formula, HR = FHR""?, where FHR is the
published Framingham hazard ratio.



Supplementary Figure 2b. Classic risk factors for coronary heart disease:

the Whitehall II study and the Framingham study - women

HR (95% CI) P for diff
Age
Whitehall 11 ——> 2.09 (1.56, 2.79) 0.05
Framingham _— 1.53 (1.37, 1.70)
Total cholesterol
Whitehall 11 —— 1.13 (0.96, 1.32) 0.28
Framingham —_— 1.25(1.13, 1.37)
HDL-cholesterol
Whitehall 11 —_—— 0.88 (0.79,0.97) 0.99
Framingham 0.88 (0.83, 0.91)
Systolic BP (not treated)
Whitehall 11 1.54 (1.19, 1.98) 0.62
Framingham —_— 1.65 (1.46, 1.88)
Systolic BP (treated)
Whitehall 11 1.56 (1.22, 2.01) 0.63
Framingham e — 1.67 (1.48, 1.90)
Current smoking (yes vs no)
Whitehall 11 1.52 (1.03, 2.25) 0.63
Framingham —_— 1.70 (1.40, 2.08)
Diabetes (yes vs no)
Whitehall 11 > 1.78 (0.93, 3.42) 0.76
Framingham > 2.00 (1.49, 2.67)
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Analyses are based on 4522 women (456 CVD events) in the Framingham study and 2248 men (162 CVD
events) in the Whitehall II study. Results are hazard ratios (95% confidence intervals). For the continuous
variables, the hazard ratios are for a 20% increase in the risk factor. Effect estimates are mutually adjusted.

The hazard ratios for the continuous variables in the Framingham study have been calculated from log-

transformed results. For the continuous variables, the hazard ratios and confidence intervals associated with a
20% increase in the risk factor have been calculated using the formula, HR = FHR"™? where FHR is the

published Framingham hazard ratio.




