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Abstract

There is uncertainty about the relation between blood pressure and vascular
disease at older age. We assessed the association of systolic blood pressure
(SBP) and major vascular events in a prospective cohort study of 7564 men
aged 65-94 years, recruited in 1996-99 from the general population in Perth,
Western Australia. SBP was measured at baseline and again at resurvey in
2001-4. Participants were monitored for fatal and non-fatal vascular events.
To limit the effect of reverse causality, analyses were restricted to men
without previous vascular disease at baseline. Hazard ratios were estimated
by Cox regression with adjustment for age and education (further adjustment
did not materially change the associations). During a mean follow-up of 11
years, there were 1557 major vascular events. Continuous log-linear
associations were found between usual SBP and risk of major vascular
events throughout the SBP range examined (145-170 mmHg). Overall, 10
mmHg higher usual SBP was associated with about 20% higher risk of major
vascular events (hazard ratio 19% [95%CI 13%-26%]; mean age at event 80
years). There was evidence of positive associations with both ischaemic heart
disease and stroke, and effect modification by age with shallower
associations at older ages. Even at 85-94 years, however, there was
evidence of a positive association: 10 mmHg higher usual SBP was

associated with 14% (95%CI 1%-30%) higher risk of major vascular events.

Key words: blood pressure, hypertension, vascular diseases, elderly,

epidemiology



62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

Introduction

Vascular disease, including ischaemic heart disease and stroke, is a leading
cause of death and disability worldwide.! Blood pressure is an established risk
factor for vascular disease but few prospective cohort studies have specifically
investigated the effects of raised blood pressure at older age, and particularly in

the very elderly (such as those aged 85 years and over).

Meta-analyses of prospective studies have described strong positive associations
between blood pressure and vascular disease in middle age, but much shallower
associations in later life.>* These meta-analyses have been limited, however, in
their ability to assess the effect of raised blood pressure on vascular outcomes in
the elderly: they have not been able to conduct the detailed assessment for
confounding and reverse causality that a single study allows. Furthermore, clinical
trials of blood pressure-lowering medication have tended to have few very elderly
participants, so there is some uncertainty about the effect of blood pressure-

lowering medication on ischaemic heart disease and stroke in this patient group. °

7

We report the association between systolic blood pressure (SBP) and incidence of
major vascular events in an Australian population-based prospective cohort study
of men aged 65 years or over. We investigate whether the association varies by
age (including findings for those aged 85-94 years) and by type of vascular event,
and assess which blood pressure index (systolic, diastolic or some combination of

these) is the most predictive of major vascular events in this age group.
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Methods

Study design and participants

Men recruited into the Health In Men Study (HIMS) were originally part of a
population-based randomised trial of screening for abdominal aortic aneurysm
conducted in Perth, Western Australia. The trial methods have been described in
detail elsewhere.? In brief, all men resident in Perth and projected to be aged 65-
79 years at the mid-point of screening, were randomly selected from the electoral
roll in 1996-99 and invited to undergo ultrasound screening of their abdominal
aorta. Of 19 352 potentially eligible men, 12 203 attended a screening visit. At this
visit, they completed a questionnaire on sociodemographic factors, lifestyle and
medical history. Physical measurements were also made, including blood
pressure, height and weight. Screened men received a letter (together with a copy
for their general practitioner) with information on the size of their aorta. The letter
did not attempt to influence the clinical management of the general practitioner
and no further intervention was made as part of the trial. All screened men were
recruited into the HIMS cohort. Participants were monitored for deaths and

hospital admissions using the Western Australian Data Linkage System.®

For the present study, we excluded men with missing information on key variables
(n=54); those with extreme SBP values (<80 or >250 mmHg; n=6); those with a
history of heart disease (n=3419) or stroke (n=1735) at baseline, to limit the effect
of reverse causality; and, those with an abdominal aortic aneurysm (=30 mm in

diameter) identified at screening (n=875), as these individuals are likely to have
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received medical intervention to address their risk of a major vascular event. The
remaining 7564 men contributed person-years until the censoring date (Dec 31,

2010), first major vascular event or death.

Ethics approval for the study was obtained from the Human Research Ethic
Committee of the University of Western Australia, and all men provided written

informed consent to participate.

Blood pressure measures at baseline and resurvey

At baseline, SBP was measured twice on the upper arm of each participant (after
they remained seated for at least 5 minutes) using an automated
sphygmomanometer and recorded to the nearest 2 mmHg. The mean of the two
SBP measurements was used in all analyses. SBP was measured again at
resurvey in 2001-04 (5.8 years, on average, after the baseline survey) using the
same procedures. All participants of the baseline survey were invited to the
resurvey and 4263 attended. Participants excluded at baseline in the main
analyses of the present study (see Statistical analysis) were also excluded from
analyses of resurvey blood pressure, leaving 2862 men. Resurvey blood pressure
was used to correct hazard ratios for regression dilution bias.'® Rosner’s
regression method was used to calculate the regression dilution ratio for SBP, the
ratio being equal to the slope of the regression line between baseline and resurvey

blood pressures.11: 12

Outcome measures

The Western Australian Data Linkage System collects information on deaths and

6
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inpatient hospital admissions throughout Western Australia, with records from
1970 onwards. The underlying cause of death and hospital discharge diagnoses
were coded to the International Classification of Diseases (ICD) 9-10. The primary
outcome in this study was first major vascular event. This was defined as first
hospitalisation or death from ischaemic heart disease (non-fatal myocardial
infarction [ICD-10: 121-23] or death from ischaemic heart disease [120-25]), stroke
(non-fatal stroke or stroke death [160-61, 163-64, H34.1]) or other vascular death
(vascular deaths [160-99] except from stroke or ischaemic heart disease) (see

Table S1 in the online-only Data Supplement for details).

Statistical analysis

Cox regression models, with attained age at the underlying time variable, were
used to calculate hazard ratios for first major vascular event versus SBP. Analyses
were adjusted for age at risk and highest level of education (some primary, some
high school, completed high school, completed university). Assessment was made
for further confounding by region of birth (Australia, Europe, Mediterranean, other),
smoking (never smoker, ex-smoker, current smoker), quantity of weekly alcohol
intake (none, 1-7, 8-14, 215 units), weekly vigorous activity (yes, no), BMI (< 22.5,
22.5-24.9, 25.0-27.4, 27.5-29.9, 2 30.0 kg/m?), self-reported diabetes (yes, no)
and use of cholesterol medication (yes, no). There were no missing data on age,
highest level of education or blood pressure; missing values of other variables

formed a separate category in each variable.

In continuous analyses, log risk was regressed on SBP and hazard ratios were

given per 10 mmHg higher usual SBP. In categorical analyses, which were used to

7
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assess the shape of the association, men were divided into five groups according
to baseline blood pressure <140, 140-<150, 150-<160, 160-<170, 2170 mmHg
SBP. Hazard ratios for major vascular events were calculated relative to the lowest
blood pressure group and plotted against usual SBP in these baseline-defined
categories. The 95% confidence intervals about the hazard ratios in the
categorical analyses were calculated using the variance of the log risk.:* The
absolute risk of higher blood pressure was illustrated by multiplying the hazard
ratios by a common factor to make the inverse-variance weighted average of the
hazard ratios match the annual incidence of major vascular events in this cohort
(the annual incidence rates were calculated as the unweighted average of the

component five-year incidence rates; see Table S2).14

The association of usual SBP and first major vascular event was reported by age
at risk (65-74, 75-84 and 85-94 years) and by type of major vascular event
(ischaemic heart disease, stroke and other vascular deaths). Age-specific
associations were also reported for ischaemic heart disease and stroke, but not for
other vascular deaths as there were too few events in this category. Chi-squared
tests for heterogeneity and, where appropriate, tests for trend were applied to
hazard ratios to assess for effect modification. Tests for trend by age used mean
age at event in each age group. Sensitivity analyses, to assess for reverse
causality from pre-clinical vascular disease at baseline, were conducted by

excluding the first two years of follow-up.

Using measurements of blood pressure recorded at baseline only (ie, not

correcting for regression dilution bias), the relative importance of different blood

8
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pressure indices was assessed by comparing hazard ratios for a 1-SD difference
in each index and by likelihood ratio X? tests. Hazard ratio (adjusted for age at risk
and education) were calculated for the association of each blood pressure index to
incidence of major vascular events. The likelihood ratio X? statistic of each of these
regression models was compared to the X? statistic of the same models excluding
the given blood pressure index; the difference indicating the improvement of
goodness of fit between models (more predictive blood pressure indices would
tend to have a greater effect on X? values).? 1> The X?values were expressed as a
proportion of the X? values for SBP. A range of blood pressure indices were
compared: SBP, DBP, mid blood pressure (1/2 SBP +1/2 DBP), mean arterial

pressure (1/3 SBP + 2/3 DBP), and pulse pressure (SBP-DBP).

Analyses were performed using Stata (v12.0) and figures were plotted using R

(v3.0).

Role of funding sources

The sponsors of the study had no role in study design, data collection, data
analysis, data interpretation, or writing of the report. All authors had full access to
all the data in the study and had final responsibility for the decision to submit for

publication.

Results

Following exclusions, there were 7654 men aged 65-83 years at baseline without

a history of vascular disease. Their mean age at recruitment was 73 (SD 4) years
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and they were followed up for 11 (SD 4) years, on average, to Dec 31, 2010.
During that period, 1557 incident major vascular events occurred: 833 ischaemic
heart disease events, 551 strokes and 173 other vascular deaths. The mean age

at event was 80 (SD 6) years.

Mean SBP at baseline was 158.1 (SD 21) mmHg and ranged from 156.1 mmHg at
age 65-69 years to 161.7 mmHg at age 80-83 years. Table 1 shows the
characteristics of participants by tertile of baseline SBP. Both age and BMI were
positively associated with SBP. Those in the lowest SBP tertile also had a lower
proportion of self-reported diabetics and weekly drinkers than higher SBP tertiles.
There was a slight negative association between baseline SBP and the proportion
of men undertaking weekly vigorous exercise, but no evidence of an association
with smoking. Overall, 28% of men reported taking blood pressure-lowering
medication and this proportion increased from 18% in the lowest SBP tertile to

38% in the highest SBP tertile.

The characteristics of resurveyed men differed slightly from the characteristics of
the participants surveyed at baseline (Table S3). Those resurveyed tended to be
better educated (resurvey 21% vs baseline 14%), were slightly less likely to smoke
(11% vs 8%), a higher proportion undertook weekly vigorous exercise (34% vs
27%) and a slightly lower proportion had diabetes (7% vs 10%). The association
between SBP at baseline and resurvey was linear (Figure 1) and the regression
dilution ratio was 0.42. There was no evidence of confounding of this relationship

by age or education, or effect modification by age; neither was it materially
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affected by excluding participants taking blood pressure-lowering medication at

baseline or resurvey (Tables S4 and S5).

At age 65-94 years, there was a positive ‘log-linear’ association between usual
SBP and incidence of major vascular events, throughout the range of blood
pressure measurements examined (145-170 mmHg usual SBP) (Table 2, Figure
2; Table S6). Adjusting for age and education (and correcting for regression
dilution bias), 10 mmHg higher usual SBP was associated with about 20% higher
risk of major vascular events (hazard ratio [HR] 1.19 [95% CI 1.13-1.26]).
Progressive adjustment for a set of major potential confounders did not materially
affect the strength of the association, and neither did the exclusion of events
during the first two years of follow-up or of those taking blood pressure-lowering

medication at baseline (Table S7).

There were strong, positive associations at all ages between usual SBP and
incidence of major vascular events (Table 2). The proportional increase in risk was
somewhat greater at younger than at older ages, but even at very old there was
evidence of a positive association (age 85-94 years HR 1.14 [95% CI 1.01-1.30]).
As the incidence of major vascular events was so much greater at older age,
however, the annual absolute difference in incidence associated with a given

difference in usual SBP was greater at older than younger ages (Figure S1).

Ischaemic heart disease accounted for over half (54%) the number of major
vascular events and stroke for about a third (35%). Both diseases were positively,

and roughly log-linearly, associated with usual SBP throughout the blood pressure
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range (Figure S1). The strength of the association for ischaemic heart disease (HR
1.19 [95% CI 1.10-1.28]) was much the same as stroke (1.16 [1.05-1.27]) (Table
2). There was some evidence, however, that the proportional increase in risk was
greater at younger than older ages for both ischaemic heart disease and stroke,
with this effect being more pronounced for stroke than ischaemic heart disease

(Table 3).

There was no significant heterogeneity (p=0.4) across hazard ratios by subtype of
stroke event, although there was limited power to detect any difference: at ages
65-94 years, hazard ratio per 10 mmHg higher SBP were 1.26 (95% CI 1.11-1.44)
for ischaemic stroke, 1.08 (0.85-1.36) for intracerebral haemorrhage and 1.05
(0.88-1.24) for other or unspecified stroke (Table S8). There was a strong
association with other vascular deaths combined (HR 1.35 [95% CI 1.14-1.59]) but
too few deaths in this category (n=173) to stratify further this association by
disease group (Table S9). Also, there was no evidence that blood pressure had

an effect on risk of non-vascular death (Table S10).

There was no strong evidence that the hazard ratios for the associations of
major vascular events with blood pressure (using baseline measures of blood
pressure only) differed between blood pressure indices (Table 4). However,
when comparing X? values for Cox regression models with and without each
blood pressure index, SBP was found to improve the goodness of fit more
than other blood pressure indices: relative to SBP, the X? values were 90% for
mid blood pressure, 79% for mean arterial pressure, 72% for pulse pressure

and 41% for diastolic blood pressure (Table S11). The prospective
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associations of usual DBP with major vascular events are given in the online-

only Data Supplement (Tables S12 and S13).

Discussion

In this cohort of older men, we undertook a detailed assessment the relation
between usual SBP and incidence of major vascular disease. We found that at
age 65-94 years, the proportional difference in risk of major vascular events
associated with a given absolute difference in usual SBP was constant throughout
the blood pressure range examined (145-170 mmHg usual SBP). There was
evidence of a positive association with both ischaemic heart disease and stroke,
and effect modification by age with shallower associations at older ages. However,
even at very old age (85-94 years) there was strong evidence of a positive
association. For predicting the incidence of major vascular events from a single
blood pressure measurement at baseline, SBP was found to more predictive than

other blood pressure indices.

The overall findings for ischaemic heart disease are broadly consistent with those
of large meta-analyses of prospective.* The Prospective Studies Collaboration
meta-analysis of 61 prospective cohort studies (conducted mainly in the West)
found that, at ages 75-84 years, 10 mmHg higher usual SBP was associated with
26% (95% Cl 25%-28%) increased risk of ischaemic heart disease. 4 In the Asia
Pacific Cohort Studies Collaboration meta-analysis of 37 prospective cohort
studies (conducted mainly in East Asia but with about a fifth of participants from

Australia and New Zealand), 10 mmHg higher usual SBP was associated with

13
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21% (12%-31%) higher risk of ischaemic heart disease at ages 75-84 years. 4 Our
findings from the present study indicate that this increased risk for vascular events

extends to men aged 85-94 years.

For stroke, the Prospective Studies Collaboration found that, at ages 75-84 years,
10 mmHg higher usual SBP was associated with 25% (21%-31%) increased risk
of ischaemic stroke and 31% (24%-39%) increased risk of intracerebral
haemorrhage.? # Similar findings were reported by the Asia Pacific Cohort Studies
Collaboration for this same age group, with 10 mmHg higher SBP associated with
33% (24%-42%) increased risk of ischaemic stroke and 26% (19%-34%)
increased risk of intracerebral haemorrhage.® 4 Most strokes in the present study
were ischaemic, and the strength of this association was consistent with the

aforementioned studies.

Few meta-analyses of clinical trials have described the effect of blood pressure-
lowering medication on cardiovascular events in older adults.® 7 16 A meta-analysis
of 31 clinical trials using individual participant data reported that at 265 years of
age (mean age at entry was 72 years), each 5 mmHg reduction in SBP was
associated with a 9.1% (95% CIl 3.6%-14.3%) reduction in risk of major
cardiovascular events.® The strength of this association is equivalent to 21% (95%
Cl 8%-36%) higher risk per 10 mmHg higher SBP, consistent with the overall
association in the present study. The association by type of major vascular event
or at older ages was not reported. An observational study, assembled using
electronic health records of 1.25 million patients registered with primary care

practices in the UK, described shallower age-specific associations than the

14
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present study for myocardial infarction and stroke.'” The reason for this is unclear

and may reflect the lack of a formal resurvey of blood pressure in this study.

The Hypertension in the Very Elderly Trial (HYVET), for which the results were
published subsequently to the aforementioned meta-analysis, addressed the effect
of a blood pressure-lowering medication in those aged 80 years and older (mean
age at entry was 84 years).'® At median follow-up of 2 years, blood pressure had
been reduced by 15.0 mmHg SBP and 6.1 mmHg DBP, on average, in the active-
treatment group relative to the control group (the target blood pressure was 150
mmHg SBP and 80 mmHg DBP). The effect on risk of cardiovascular death in this
trial was in keeping with the overall finding of the present study for major vascular
events: standardised to 10 mmHg higher SBP, the association was equivalent to
19% (95% CI -1%-41%) increased risk of cardiovascular death. There was strong
evidence of an adverse effect of higher blood pressure on death from any cause in
this trial (there was a 17% [95% CI 3%-33%] increased risk per 10 mmHg SBP),
but substantial uncertainty about the effect for incident (fatal and non-fatal)
myocardial infarction (24% [-30%-23%]) and incident stroke (27% [-1%-61%)]).
Thus, the benefits of blood-pressure lowering therapy on specific cardiovascular

diseases is less well established at age 80 and over than at younger ages.

The present study found that when using a single blood pressure measurement,
SBP was statistically more predictive of major vascular events overall than
diastolic blood pressure or other blood pressure indices (as assessed using
likelihood ratio X? tests), although the magnitude of this was small. This is in

contrast to some studies conducted in younger populations which find mid blood
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pressure or mean arterial pressure to be more predictive than either SBP or DBP
alone.? This finding might reflect the weaker predictive ability of DBP in this older

population.

The present study had a number of major strengths: blood pressure was
measured using standardised procedures; the resurvey of blood pressure meant it
was possible to assess for regression to the mean and correct analyses for
regression dilution bias; the baseline survey allowed assessment for confounding
by a broad range of factors; and, the established data linkage system, used to
identify causes of death and hospitalisations in study participants, is likely to have
high diagnostic accuracy and case-ascertainment of major vascular events

(although it was not possible to assess formally losses to follow-up).1®: 20

The study would have benefited from a greater number of events, as this would
have allowed the strength of associations to have been estimated more precisely.
Another limitation is that men who attended the baseline survey may have
subsequently made efforts to address their risk factors for vascular disease.
However, excluding men from the analyses who were identified with abdominal
aortic aneurysm at baseline is likely to have limited this effect. There was also
some evidence that those resurveyed differed somewhat from those not
resurveyed, given they had a lower prevalence of a number of vascular risk factors
than those surveyed at baseline overall. There is, however, no evidence to
suggest the regression dilution ratios for SBP would have been affected by these
differences. Also, recruiting only men meant that the overall associations were

unconfounded by sex, but limited the study as it was not possible to assess
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whether the associations were different in women. Lastly, the study would have
benefited from baseline information on blood lipids, although other studies have
found lipids not to be an important confounder of the associations described and
adjusting for treatment of high cholesterol (statin use) in the present study did not

materially change the strength of the main association (Table S7)

Further research is required to investigate whether the strengths of the age-
specific associations differ by stroke subtypes; whether there is effect modification
of the associations for ischaemic heart disease and stroke subtypes by other
vascular risk factors, such as smoking or alcohol intake; whether blood pressure is
associated with less common vascular outcomes (such as atrial fibrillation, aortic

aneurysm and heart failure); and also whether the findings are similar in women.

This study supports and strengthens the evidence that even at very old age there
is a strong positive association between SBP and incidence of major vascular
events. The present analyses did not include people with a history of vascular
disease, to limit reverse causality, but clinical trials have found no evidence that
the strength of association differs in those with and without a history of vascular
disease. As those with a history of vascular disease are at high absolute risk of a
major vascular events, the absolute effect of lowering blood pressure in this group
is likely to be greater, on average, than those without such a history. These
findings help to inform the decisions of clinicians and their patients when weighing
the potential risks and benefits of hypertensive treatment. They also support public

health initiatives which advocate lifestyle changes to address factors in this patient
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group known to raise blood pressure, such as, obesity, physical inactivity, high

alcohol intake and high dietary salt intake.
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Perspectives

In this prospective cohort study of older men, there was a positive association at
age 65-94 years (mean age at event 80 years) between usual SBP and incidence
of major vascular events throughout the blood pressure range examined (145-170
mmHg SBP). Each 10 mmHg higher usual SBP was associated with about 20%
higher risk of major vascular events. There was evidence of a positive association
with both ischaemic heart disease and stroke, and effect modification by age with
shallower associations at older ages. Even at very old age (85-94 years), however,
there was strong evidence of a positive association. Additional studies are
warranted to determine the optimal timing and intensity for blood pressure-

lowering interventions over the lifespan from middle to the oldest ages.
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526 Novelty and Significance

527

528 1. Whatis New?

529 We conducted analyses that quantified the relation of systolic blood
530 pressure (SBP) and incidence of major vascular events in older men (265
531 years). This study extends the findings of previous reports to show that
532 even at very old age (85-94 years) there was strong evidence of a positive
533 association.

534

535 2. What is Relevant?

536 The findings of this study add to the limited evidence on the relation
537 between blood pressure and vascular disease at very old age.
538

539 3. Summary

540 Overall, 10 mmHg higher usual SBP was associated with about 20% higher
541 risk of major vascular events (hazard ratio 19% [95%CI 13%-26%]; mean
542 age at event 80 years). There was strong evidence of positive associations
543 with ischaemic heart disease, stroke and other vascular disease. The
544 associations were shallower at older ages, but even at age 85-94 years 10
545 mmHg higher usual SBP was associated with 14% (1%-30%) higher
546 relative risk of major vascular events.

547
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Figure Legends

Figure 1: Resurvey blood pressure versus baseline blood pressure
(among 2862 resurveyed participants) B= slope of the regression line

(equal to the regression dilution ratio).

Figure 2: Incidence of major vascular events versus usual SBP (among
7564 participants) Hazard ratios (adjusted for age at risk and education) at
ages 65-94 years for major vascular events versus usual SBP were multiplied
by a common factor (ie. floated) to make the weighted average match the
annual incidence of major vascular events in this cohort. Annual incidence
was the unweighted average of the component five-year incidence rates. For
each category, area of square is inversely proportional to the variance of the
category-specific log risk, which also determines the confidence interval.
Incidence shown above each square and numbers of events below. Mean

age at event was 80 years.
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Table 1: Characteristics of the 7564 participants, by level of baseline SBP

Characteristics Baseline SBP

<150 mmHg 150-169 mmHg 2170 mmHg
Number of participants 2701 2764 2099
Mean (SD) age, years 71.2 (4.2) 71.6 (4.3) 72.2 (4.4)
No education beyond primary school, n (%) 568 (21.0) 593 (21.5) 454 (21.6)
Born in Australia, n (%) 1423 (52.7) 1566 (56.7) 1127 (53.7)
Current smokers, n (%) 305 (11.3) 298 (10.8) 237 (11.3)
Weekly drinkers, n (%)* 1691 (65.2) 1877 (71.0) 1391 (69.7)
Weekly vigorous exercise, n (%) 757 (28.0) 731 (26.4) 529 (25.2)
Mean (SD) BMI, kg/m? 26.2 (3.6) 27.0 (3.6) 27.2 (3.8)
Self-reported diabetes, n (%) 232 (8.6) 280 (10.1) 229 (10.9)
Using cholesterol-lowering medication, n (%)* 235 (9.1) 299 (11.3) 206 (10.3)
Using blood pressure-lowering medication, n (%)* 462 (17.8) 761 (28.8) 763 (38.2)

*Information on alcohol intake and medication use was not collected in 332 men



Table 2: Incidence of major vascular events: hazard ratios per 10 mmHg higher
usual SBP, by age at risk and type of vascular event (among 7564 participants)

Overall, and by age at Number Mean age at
risk and type of event of events  event, years Hazard ratio (95% CI)
Overall 1557 79.8 1.19 (1.13-1.26)
Age at risk, years
65-74 316 71.8 1.31 (1.15-1.48)
75-84 936 79.9 1.17 (1.09-1.26)
85-94 305 88.0 1.14 (1.01-1.30)
Trend, 3 groups: ¥?21=2.4 (p=0.12)
Type of event
Ischaemic heart disease 833 79.4 1.19 (1.10-1.28)
Stroke 551 79.5 1.16 (1.05-1.27)
Other vascular 173 82.8 1.35 (1.14-1.59)

Heterogeneity: y?2 =2.5 (p=0.5)

Hazard ratios were adjusted for age at risk and education.
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Table 3: Incidence of ischaemic heart disease and stroke: hazard ratios per 10 mmHg higher usual SBP, by age at risk
(among 7564 participants)

Age at risk, Ischaemic heart disease Stroke
years
Number Mean age at Number Mean age at
of events event, years Hazard ratio (95% CI) of events event, years Hazard ratio (95% CI)
65-74 200 71.8 1.28 (1.09-1.50) 103 71.8 1.43 (1.15-1.77)
75-84 472 79.7 1.21 (1.09-1.34) 362 79.8 1.12 (0.99-1.26)
85-94 161 88.0 1.04 (0.87-1.24) 86 87.5 1.02 (0.80-1.30)
Trend, 3 groups: %?1=2.8 (p=0.09) Trend, 3 groups: y?1=4.5 (p=0.03)
All 833 79.4 1.19 (1.10-1.28) 551 79.5 1.16 (1.05-1.27)

Hazard ratios are adjusted for age at risk and education.
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Table 4: Comparison of different blood pressure indices (measured once only at baseline) as predictors of major

vascular events: hazard ratios per 1-SD higher baseline levels of each blood pressure index (among 7564 participants)

Blood pressure index

Hazard ratio (95% CI) per 1-SD*

Ischaemic heart
disease

(833 events)

Stroke

(551 events)

Other vascular

(173 events)

All major vascular
events

(1557 events)

SBP 1.16
DBP 1.09
Mid blood pressure 1.15
Mean arterial pressure 1.14
Pulse pressure 1.14

(1.09-1.24)
(1.02-1.17)
(1.07-1.23)
(1.06-1.22)
(1.07-1.22)

1.14
1.12
1.14
1.14
1.09

(1.05-1.23)
(1.03-1.22)
(1.05-1.24)
(1.05-1.24)
(1.00-1.19)

1.29
1.13
1.26
1.23
1.28

(1.12-1.49)
(0.97-1.31)
(1.09-1.45)
(1.06-1.42)
(1.11-1.47)

1.17
1.10
1.16
1.15
1.14

(1.11-1.23)
(1.05-1.16)
(1.10-1.22)
(1.09-1.21)
(1.09-1.20)

Mid blood pressure = 1/2SBP+1/2DBP, mean arterial pressure = 1/3SBP+2/3DBP, pulse pressure = SBP-DBP.

* Hazard ratios are adjusted for age at risk and education, and uncorrected for regression dilution bias. SD of each blood pressure index:
20.7 mmHg for SBP, 11.4 mmHg for DBP, 14.7 mmHg for mid blood pressure, 13.2 mmHg for mean arterial pressure and 15.8 mmHg for

pulse pressure.
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