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The 1999 British Hypertension
Society (BHS) guidelines equipped
practitioners with an instrument
to calculate the coronary heart
disease (CHD) risk of a patient,
based
on
the
Framingham
study.1,2 The patient’s CHD risk
is correlated to the absolute cardiovascular disease (CVD) risk
and allows the practitioner to
make an informed decision about
the patient’s treatment.3 The
guidelines recommended that patients with mild uncomplicated
hypertension (blood pressure (BP)
140–159/90–99 mmHg) be treated
if at high CHD risk (10-year CHD
risk X15% equivalent to a 10-year
CVD risk X20%). However, in
ethnic minorities in the UK, the
estimated CHD risk is not an accurate representation of their total
risk of cardiovascular disease.4,5
The incidence rate of first ever
stroke (fatal or nonfatal) is twice
as high in people of African origin
living in the UK compared to
white. CHD risk is, however, significantly lower.6,7 Consequently,
CHD risk equation underestimates the stroke and overall CVD
risk of populations of African
origin in the UK. With the 1999
guidelines,
ethnic
minority
groups would therefore be undertreated and inequalities in management and prevention of
cardiovascular disease widened.4
New hypertension guidelines
based on CVD risk were published
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in 2004.8 Implementation in primary care may prove difficult
initially, since the National Service Framework for CHD and the
new General Medical Service contract currently use CHD risk-based
assessment. However, the new
CVD risk-based guidelines more
directly address the potential inequalities of the provision of hypertension management across
ethnic groups. Using data from
the Wandsworth Heart and Stroke
Study (WHSS),9 we assessed the
impact of switching from CHD to
CVD risk-based management in
multiethnic people with mild uncomplicated hypertension treated
in general practice.
Men and women aged 40–59
years were recruited from general
practices in South London in
1994–1996.9 Details on methods,
definition and calculations of risk
and exclusion criteria are described elsewhere.4,9
To analyse the effect of risk
thresholds for the treatment of
mild uncomplicated hypertension, we also excluded patients
with known diabetes10 and other
organ damage.4 This left 1069
patients (404 white, 342 South
Asian and 323 of African origin).
Since patients with BP under
140/90 mmHg (n ¼ 755) do not
require antihypertensive treatment, and those with BP above
160/100 mmHg (n ¼ 234) clearly
do, the analysis focused on 234
patients with mild uncomplicated
hypertension.
We calculated each patient’s
10-year risk of a first event of fatal
or nonfatal CHD, stroke and CVD
using published equations from
the Framingham study.2,4 The
patients were categorised as
whether or not treatment would
be recommended following two
different analyses. For each ethnic group we looked at the num-

ber of patients who would be
treated according to the 1999
BHS guidelines and the 2004
BHS guidelines.1,8 We then extrapolated the number of patients
who would be treated according
to each guideline to different
localities in London using the
ethnic distribution data available
from the Census 2001.11
The number of strokes that
would be prevented following
the new guidelines was calculated as follows. We estimated
the incidence of stroke in the
different ethnic groups by calculating the 10-year stroke risk in
our sample of mild uncomplicated hypertensives eligible for
treatment applying Framingham
equations. Considering that the
absolute risk is reduced if antihypertensive treatment is started,
we estimated the relative risk
reduction from a recent largescale meta-analysis on the agespecific relationship between
usual BP and vascular mortality.12
We quantified the treatment effect
or absolute risk reduction by
using the relative risk reduction
associated with an average reduction in systolic BP of 12 mmHg
due to drug therapy. Subsequently, the number of strokes
that would be prevented was
calculated for a period of 10 years
in different London boroughs assuming the treatment was effective from the beginning.
The estimated risks varied significantly by ethnic group.4 South
Asian participants had the highest risk of CHD and CVD. People
of African origin had the lowest
risk of CHD but the highest risk of
stroke.
Switching from CHD to CVD
risk-based assessment would result in the same number of white
and South Asian patients eligible
for antihypertensive treatment,
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Our results are directly relevant
to general practice where most
primary prevention and management of cardiovascular disease
takes place. The study was based
in an inner city population with a
high representation of ethnic
minorities compared to the rest
of the UK. While our results may
be easily generalised to areas of
London and other major cities
with similar ethnic mix, in areas
with lesser ethnic minority representation, the absolute benefit
would inevitably be smaller. On
the other hand, the benefits are
likely to be greater in an older
population. In addition, the first
stroke tends to occur 11 years
earlier in people of African origin
than in the white population.6 We
only used trial data on fatal
strokes prevented. For each person with a fatal stroke, there is
roughly one person with a stroke
who recovers and one who remains disabled.13,14 The study is
small and lacks statistical power,
particularly where estimates of
risk are small as in stroke. We
also considered BP irrespective of
treatment. These factors are important limitations and will tend
to underestimate our calculations
of risk and benefit. We assumed
all patients who qualified for
treatment were effectively treated,
complied with their treatment
and achieved a reduction of
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Figure 1 Number of fatal strokes prevented in a period of 10 years per 1000 people aged
40–59 years in each ethnic group using CHD or CVD risk-based guidelines.
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12 mmHg in systolic BP. In
general practice, adequate BP
reduction will not always be
achieved and some patients may
not comply with the treatment.
This assumption may therefore
overestimate the number of
events prevented. Finally, the
response rate of 64% is an underestimate of the true response rate
due to the inaccuracy of the age
and sex registers as by the analysis of the electoral register.15 Our
findings have external validity
when the main prevalence data
are compared to similar studies in
the literature.
Strokes are estimated to account for an NHS expenditure
of d2.3 billion per year, predominantly spent in the secondary
care sector.13,16,17 Therefore, the
savings from the strokes averted
could be extensive, the secondary
care sector being the major beneficiary. However, because this
change will have to be implemented in primary care, it will mean
an extra cost for the primary care
sector that will increase in relation to the size of the population
of African origin covered by the
local general practice. Primary
Care Trusts in areas with a high
proportion of their population of
African origin may need additional resources to face the new
challenge if inequalities in management and prevention of cardiovascular disease are to be
effectively reduced.
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but a 20% increase (from 10 to 12)
in the number of those of African
origin needing treatment (difference 2.2%, 95% CI 2.1 to 6.5%)
(Figure 1). In addition to each
ethnic group, the individuals selected for treatment using CVD
rather than CHD risk-based assessment will tend to be at higher
risk of stroke. Although the extra
number of people of African origin requiring treatment on the
basis of CVD risk is small, the
benefit in terms of additional fatal
strokes prevented per 1000 population over 10 years is three times
greater (Figure 1). These benefits
in preventing stroke will be particularly marked in practices in
London boroughs with a high
proportion (420%) of people of
African origin (Figure 2).
Switching from CHD to CVD
risk-based guidelines for the management of mild uncomplicated
hypertension will result in the
same number of white and South
Asian patients eligible for antihypertensive treatment, but will increase the number of Africans
needing treatment by 20%. This
will prevent about three times as
many additional fatal strokes over
10 years in people aged 40–59 of
African origin as in those of white
or South Asian origin. More
strokes will be prevented in London boroughs with a high proportion of patients of African origin.
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