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SUMMARY A survey was carried out among 281 men and
women aged between 30 and 64 years randomly selected
from five general practices located in the inner London
borough of Tower Hamlets, to determine the prevalence of
risk factors for coronary heart disease. Smoking and obes-
ity were ,both more pronounced in Tower Hamlets than in
comparable national studies: 51% of men and 44% of
women were smokers and 57% of these were smoking 20
or more cigarettes per day. A body mass index of 30 or more
was present in 18% of men and 10% of women and a body
mass index of 25 or more in 71% of men and 49% of
women. Two or more risk factors for coronary heart disease
(smoking and/or hypertension and/or raised cholesterol
levels) were present in 25% of men and 22% of women.
For every person known by their general practitioner to have
established cardiovascular disease, there were an additional
two people also at risk on the basis of multiple risk factors.
In this inner city population the prevalence of cardiovascular
risk, for women as well as men, has major resource and
organizational implications for primary care. A strategy for
change requires action based on graded multiple risks for
both men and women.
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Introduction
THE relative risks of coronary heart disease associated with

major risk factors such as smoking, cholesterol level and
blood pressure are similar for women and men.' While absolute
risks are lower for women than men, particularly at younger
ages, coronary heart disease is the leading cause of death for
both women and men over 45 years old in the United Kingdom
(OPCS mortality statistics). Local and national studies have
demonstrated the high prevalence of multiple risk factors for
coronary heart disease in the UK.2-5
The inner London boroughs have historically been areas of

high morbidity and mortality combined with low levels of preven-
tive care, and the London borough of Tower Hamlets has one
of the highest rankings for social deprivation in the country.6'7
In Tower Hamlets, up to 30% of the population is non-white,
24% of men are unemployed and 44% of men and women are
in social classes 4 and 5.8 These factors contribute to the high
cardiovascular mortality rate of the area. Standardized mortality
ratios (where the standardized mortality ratio for England and
Wales is 100) over the period 1985-89 in Tower Hamlets for men
and women aged between 35 and 64 years were 121 and 134
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respectively for acute myocardial infarction and 164 and 124 for
hypertensive disease. The standardized mortality ratio for all
cause mortality in the borough was 107 (North East Thames
Regional Health Authority, unpublished data, 1990).
The Healthy East Enders Project was set up to promote

organized prevention in general practice in Tower Hamlets.9'10
As part of the project, it was decided to identify the centiles
of risk distribution for coronary heart disease based on multi-
ple risk factors, to help plan a strategy for action on the basis
of graded risk. Action was to include more intensive interven-
tion for those at highest risk (the top 15% of the risk distribu-
tion) as well as appropriate advice for those at lower risk, focus-
ing on men and women aged between 30 and 64 years. The aim
of the survey was, therefore, to examine the distribution of risk
factors for coronary heart disease by age and sex and to com-
pare the local distribution of risks with national surveys.

Method
The study, carried out between February and August 1989, was
based in five general practices in Tower Hamlets, serving 13 000
patients within the 30-64 years age group. A health promotion
nurse, trained in the prevention of coronary heart disease, was
employed by each practice as part of the project.

In order to have a 95% confidence interval of 11% to 20%
around the 15% of the population at the top of the risk factor
distribution it was necessary to ensure that the final sample con-
tained at least 300 people. As practice registers were known to
be inflated by at least 15% and as it was assumed that response
rates might be difflcult to raise above 70%, 100 people aged bet-
ween 30 and 64 years were selected from each of the registers
of the five practices using random number tables (one practice
only selected 99 people). After selection, addresses were check-
ed against the medical records. If there was no record of con-
sultation within the preceding year, the family practitioner com-
mittee was contacted to discover whether the patient was still
registered with the practice. People found to be no longer
registered were excluded. In addition, people were excluded from
the survey if their general practitioner felt pre-existing medical
or psychiatric conditions, such as terminal illness or psychosis,
precluded their participation.
A letter of explanation (translated where necessary) invited

those remaining in the sample to see the health promotion nurse
on a specified date. A second appointment was sent to non-
respondents. Non-respondents to the second letter were telephon-
ed if possible. If no contact was made, a letter addressed to the
occupier enquired if the person was still resident at the address.
Where no response was received or doubt remained as to the
continued residence or registration of the patient, a home visit
was made and enquiries made at the address and immediate
neighbours.

Consultations with the health promotion nurse lasted approx-
imately 30 minutes. All nurses followed a standard protocol for
the measurement of blood pressure. Blood pressure was
measured using standard upright sphygmomanometers. The sub-
ject's right arm was used, the subject having been seated for at
least five minutes before measurements were made. The diastolic
pressure was determined at the fifth phase (disappearance of
Korotkoff sounds) and all readings made to the nearest 2 mmHg.
Two readings were taken at an interval of approximately
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20 minutes and the mean of the two used for analysis. Height
was measured (the patients having removed their shoes) to the
nearest centimetre, using a fixed rule with slide attachment.
Weight was measured to the nearest 0.1 kg using digital scales
in all but one practice which used newly calibrated lever arm
scales. Non-fasting venous blood samples were taken and analys-
ed for serum cholesterol level using an enzymic method in a
quality controlled hospital laboratory. For 21 people serum
cholesterol level had already been recorded using the same
methods within the preceding year and for ethical reasons, this
result was used. Data on smoking, family history of myocar-
dial infarction in first degree relatives under 60 years old, past
medical history of cardiovascular disease, (angina, drug treat-
ment for hypertension or myocardial infarction) and diabetes
were collected using a questionnaire administered by the nurse.
Patients' medical records were checked for past medical history
of cardiovascular disease and diabetes.
Body mass index was calculated (weight (kg)/height (m2))

and people were considered to be overweight if their body mass
index was 25 or over. Risk factors for coronary heart disease
were also estimated, taking into account three factors: current
smoking, serum cholesterol level of 6.5 mmol 1- or more, and
a systolic blood pressure of 160 mmHg or more and/or a diastolic
blood pressure of 95 mmHg or more (World Health Organiza-
tion definition of high blood pressure)." The results of this
study were compared with those of comparable national studies.

Statistical methods used in analysis were multiple regression,
analysis of variance and chi square tests, including tests for trend.
The Mantel-Haenszel chi square test was used to compare
prevalence, adjusting for stratifying variables.

Results
Of the 499 people randomly selected from the five practices, 10
were excluded by their general practitioners for medical or
psychiatric reasons and 117 (23%o) had moved away, died or were
no longer registered. Of the remaining 372 eligible people, 75
declined or did not attend and 16 could not be contacted. Thus
risk factors for coronary heart disease were ascertained on 281
people (128 men, 153 women), a response rate of 760o. Blood
pressure was recorded for all but one person and serum
cholesterol level for all but three people. The weights of one man
in a wheelchair and two pregnant women were not recorded.

Thirty two per cent of those surveyed (89/281) had a family
history of myocardial infarction. Half of these events (45/89)
had occurred in relatives under 60 years old. Pre-existing cardio-
vascular disease or a personal history of diabetes was known
to the general practitioner and recorded in the patient records
in 110/o of the survey population (17/128 men and 14/153
women).

Calculation of the mean body mass index, systolic and
diastolic blood pressures and serum cholesterol levels for men
and women by age group showed that for each variable there
was a significant rise with age (P<0.01). Body mass index,
cholesterol level and blood pressure were all positively associated
with one another. Smoking status, cholesterol level, body mass
index and blood pressure, by age and sex are shown in Table 1.
Fifty one per cent of men and 44%0 of women were smokers.
There were more ex-smokers and fewer who had never smoked
among the older men compared with the younger men. No such
pattern was seen for women. Younger women had lower serum
cholesterol levels than younger men and older women had higher
cholesterol levels than older men. iWenty per cent of older
women and 12% of older men had a serum cholesterol level of
7.8 mmol 1-i or more. The test for interaction between age, sex
and cholesterol level, using analysis of variance, was statistical-
ly significant (P<0.001). Blood pressure of 160/95 mmHg or
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Table 1. Smoking status, serum cholesterol level, body mass index
and blood pressure: perdentage of men and women, by age group.

% of men % of women

30-49 50-64 30-49 50-64
years years years years
(n=79) (n=49) (n=97) (n=56)

Smoking status
Never smoked 30 10 34 30
Ex-smoker 18 41 23 25
Current smoker 52 49 43 45

Serum cholesterol level
(mmol /- 1)a
<5.5 36 22 54 14
5.5-6.4 31 43 30 30
6.5-7.7 27 22 11 36
7.8 + 5 12 4 20

Body mass index (kg/m2)b
<25 24 18 58 39
25-29 51 57 36 43
30+ 14 24 6 18

Blood pressure (mmHg)c
<160/9 5 95 65 90 79
160/95+ 5 35 10 21

n = number of patients in age group. aData missing for two men and one
woman. bData missing for one man and two women. CData missing for one
man.

more was present in 21 of the 127 men (17%) and 22 of the 153
women (14%).
Both men and women in Tower Hamlets were more likely to

smoke and to smoke more heavily than those sampled in the
1988 general household survey.12 In the general household
survey 1301 men (150/o) smoked 20 or more cigarettes per day
compared with 38 men (30%) in Tower Hamlets, while 5211
(67%/) were non-smokers compared with 63 (50%o) in Tower
Hamlets. The test for trend comparing differences in the two
surveys was significant (P<0.05). In the general household survey,
1012 (100/o) of women smoked 20 or more cigarettes per day,
compared with 37 (24%o) in Tower Hamlets, and 7085 (70%0)
were non-smokers compared with 86 (56%o) in Tower Hamlets
(P<0.05). The age structure of the general household survey was
different from the age structure in this study, but by comparing
the age groups 35-49 years, 50-59 years and 60+ years a signifi-
cant difference in smoking prevalence was found (Mantel-
Haenszel test for men, P<0.01 and women P<0.01).
A comparison of the body mass index of men aged between

40 and 59 years in the Tower Hamlets study and the British
regional heart study2 found a body mass index of 26.5 or more
in 2661 men (34%) in the British regional heart study compared
with 40 men (617o) in Tower Hamlets. The test for trend com-
paring differences in the body mass index categories in the two
studies was significant (P<0.01). There was no significant dif-
ference in men's cholesterol levels between the two studies. The
distribution of men's blood pressure differed in the two studies:
mean systolic pressure in Tower Hamlets was 138 mmHg com-
pared with 145 mmHg in the British regional heart study (chi
square test for trend P<0.01) and mean diastolic pressures were
86 mmHg and 82 mmHg respectively (chi square test for trend
P<0.001).
The percentages of men and women with one, two or three

risk factors for coronary heart disease are shown in Table 2. The
percentages of men and women with one or more risk factors
were 69% and 63% respectively and for those with two or more
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Table 2. Percentage of men and women with risk factorsa for
coronary heart disease, by age group.

% of men % of women

30-49 50-64 30-49. 50-64
Number of risk years years years years
factors (n - 79) (n = 49) (n = 97) (n = S6)

0 35 27 43 25
1 46 39 45 34
2 16 24 10 36.
3 3 10 1 5

aRisk factors: current smoker and/or cholesterol level of 6.5 mmol I1 or
more and/or blood pressure of 160/95 mmHg or more.

risk factors 250/0 and 22% respectively. Sixty per cent of the
younger adults (106/176) and 74%o of the older adults (78/105)
had at least one risk factor for coronary heart disease. Almost
one quarter of respondents (23%o) had two or more risk fac-
tors. There were important age differences: two or more risk fac-
tors were present in 19% of men and 11% of women aged bet-
ween 30 and 49 years and 35%o of men and 41%o of women aged
between 50 and 64 years. Of these 65 people with two or more
major risk factors, 56 were not known by their general practi-
tioner to have pre-existing cardiorascular disease. Of those with
a serum cholesterol level of 7.8 mmol 1- or more, eight out of
15 women and three out of 10 men had one additional risk fac-
tor (smoking or hypertension) and three out of 15 women and
four out of 10 men had both risk factors.

Discussion
This study confirms the high prevalence of risk factors for cor-
onary heart disease among men and women in an inner Lon-
don population. Sixty per cent of the younger adults and three
quarters of older adults in lbwer Hamlets had at least one easily
identified risk factor for coronary heart disease. One quarter
of adults had two or more risk factors and in tie older age groups
more than a third of the population (387o) had two or more
risk factors. A greater prevalence of smoking and obesity was
found among study subjects than in either the national British
regional heart study (carried out 10 years earlier), the general
household survey or in local surveys, such as the 'oxcheck'
trial. 13
Many of the respondents in this survey were overweight,

especially men. A body mass index of 25 or more, was found
in 71%1o of men, a higher prevalence than in other studies.2A In
Tower Hamlets, 51% of men and 440/o of women were smokers.
Of these, 580/o of men and 55% of women were smoking 20 or
more cigarettes per day, indicating a higher prevalence of heavy
smokers than in other surveys.2A

There were significant differences in the systolic and diastolic
pressures found in this survey and in the British regional heart
study.2 While these may have been due to small numbers in the
Tower Hamlets survey, the fact that the systolic blood pressure
tended to be lower and the diastolic tended to be higher, sug-
gests that the use of standard rather than random-zero
sphygmomanometers may have contributed to systematic errors
in measurement.

Cholesterol levels were similar to those found in the British
regional heart study.2 There was a high prevalence of high
cholesterol levels among older women. A cholesterol level of
7.8mmol 1V or more was present in 4% of women under 50
years and in 200o/ of those -ged between. 50 and 64 tears. High
cholesterol levels were more prevalent in oIder women than older
men (56/a-.of older women had a cholesterol level of 6.5 mmol

I-I or more compared with 34% of older men). Of those with
a cholesterol level of 7.8 mmol -1' or more, 447o had one ad-
ditional risk factor and 28% had two additional risk factors.
Raised serum, cholesterol levels cannot be considered in 'isola-
tion from other risk factors for coronary heart disease.
The survey identified two or more major risk factors for cor-

onary heart disease in 23% of the study population. Eleven per
cent of the people studied (31/281) were known by the general
practitioner to have diabetes' or proe-esting cardiovascular
disease: angina, myocardial infarction or treated hypertension.
Therefore, for every person'known to have pre-existing car-
diovascular disease there were an additional two people with two
or more major risk factors who were. also at high risk of cor-
onary heart disease.
The results of the Aurvey raise two important issues. First, there

are considerable resource and workload implications if advice
on cardiovascular risk is to be given to the whole population
and more intensive advice and services are to be extended to those
at high risk who are not already receiving care. The existing
primary care workload in areas such as Tower Hamlets is already
above average and services are stretched.14 ln the 'oxcheck' trial,
the authors commented on the workload resulting from a high
prevalence of risk factors.'3 Smoking among women in Tower
Hamlets was almost twice as common as in the 'oxcheck' survey
and among men was. 50% greater. Obesity (body mass index
greater than 30) wvas twice as common among men in Tower
Hamlets than among men in the 'oxcheck' trial. These health
needs, compounded by problems of health care delivery to a
socially deprived and culturally diverse population, place ma-
jor additional burdens upon providers in London's inner city
and comparable areas. There is an urgent need to secure resources
and to develop programmes that can accommodate the task of
counselling whole populations (which may include several ethnic
minorities and must include the economically and socially con-
strained who are at greatest risk) as well as giving more inten-
sive and sustained advice or treatment to the individual based
on graded risk. The issue is not-whether to intervene, but how
best to resource and organize primary care services to promote
changes in lifestyle. The disparity between the magnitude of
health needs and the paucity of organized provision is con-
spicuous in such inner city areas in London.

Secondly, there is a need to address the multifactorial nature
of the problem. Advice and treatment need to be tailored to the
risk profile and personal priorities of the individuaL People's
health is not simply a function of their serum cholesterol level,
yet some existing guidelines tend to concentrate on this one fac-
tor.15"6 TWo scoring systems capable of identifying centiles of
risk based on multiple risk factors are now available'7"8 and
several bodies have produced recommendations on the manage-
ment of multiple risks. 19-21 The Dundee risk score and ranking
system,22 together with the recommendations of the Coronary
Prevention Group and British Heart Foundation,23 should help
resolve uncertainty among general practitioners about the defini-
tion of multiple risks among both men and women across a wide
age range. It will allow agreed action to be based on age-specific
centiles derived from multiple nrsks, endorsing both the popula-
tion and individual approach in the form of appropriate
responses to graded risk. The next task for primary care teams
will be to translate this into culturally sensitive and personally
appropriate advice or treatment, reconciling the social priorities
of the individual with the risks that they face.
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HOW TO SOLVE
THEM

How efficiently do you recruit, select, motivate and develop
your staff? Do you need to know the legalities and procedures
involved in preparing and changing contracts of employment,
and how to handle disciplinary issues to avoid industrial
tribunals?

Join our PGEA approved Personnel Management Course led
by Hilary Haman, personnel consultant, and learn the skills
needed to manage staff effectively. The 2 day intensive course
is being run on 13 and 14 October 1992 for general practi-
tioners and practice staff.

For further details contact RCGP Courses, Ref. NU, 14 Princes
Gate, London SW7 1PU. Tel: 071-823 9703.
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Corporate COLLEGE
Dewlopment ACCOMMODATION
Unit

Overnight accommodation
Ovemight accommodation is available
at 14 Princes Gate at a preferential rate
for College members and their families.
Members of overseas colleges are
welcome, subject to room availability,

but are charged at the non-member rate. Unfortunately it is not
possible to accommodate children under the age of 6 or pets.
Limited car parking facilities are available at a charge, but do
need to be booked in advance. Information can also be supplied
on alternative accommodation at discounted prices for College
members.
Current charges are as follows:

Members rate Full rate
per night per night

Single with handbasin £40.00 £55.00
Single occupancy of double/twin
with en suite facilities £50.00 £71.00
Twin/double with handbasin £55.00 £82.00
Twin/double with en suite
facilities £66.00 £99.00
Child/children (maximum of 2)
sharing parents' room £17.50 £17.50
(subject to room availability) per child per child
Included in the price is a choice of continental or full English
breakfast, and service and VAT. Tea and coffee making facilities
are available in all rooms.
Meeting rooms at 14 Princes gate are available for hire and further
information can be obtained from the accommodation secretary.
Bookings may be made in writing or by telephone between 10.00
am and 4.00 pm Monday to Friday.
For further details please contact: Margaret Middleton, accom-
modation secretary, Corporate Development Unit, The Royal
College of General Practitioners, 14 Princes Gate, Hyde Park,
London SW7 IPU. Telephone: 071-581 3232 ext 269.
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