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Abstract
Objective-To evaluate the additional benefit of

"intensive" health care advice through six group
sessions, compared with the advice usually offered
to subjects with multiple risk factors for cardio-
vascular disease.
Design-Prospective, randomised controlled

clinical study lasting 18 months.
Setting-681 subjects aged 30-59 years, with at

least two cardiovascular risk factors in addition to
moderately high lipid concentrations: total choles-
terol .,>6-5 mmoill on three occasions, triglycerides
< 4-0 mmol/l, and ratio of low density lipoprotein
cholesterol to high density lipoprotein cholesterol
> 4-0. Most (577) ofthe subjects were men.
Main outcome measure-Percentage reduction in

total cholesterol concentration (target 150/6); quan-
tification of the differences between the two types
of health care advice (intensive v usual) for the
Framingham cardiovascular risk and for individual
risk factors.
Results-In the group receiving intensive health

care advice total cholesterol concentration
decreased by 0-15 mmol/l more. (95% confidence
interval 0-04 to 0-26) than in the group receiving
usual advice. The overall Framingham risk dropped
by 0-068 more (0-014 to 0-095) in the group receiving
intensive advice, and most ofthe risk factors showed
a greater change in a favourable direction in. this
group than in the group receiving usual advice, but
the differences were seldom significant. The results
from que

i completed at the group sessions
showed that the subjects improved their lifestyle and
diet.
Conclusion-Limited additional benefit was

gained from being in the group receiving the inten-
sive health care advice. It is difficult to make an

important impact on cardiovascular risk in primary
care by using only the practice staff. Better methods
of c ating the messages need to be devised.

Introduction
Many cardiovascular risk factors have been

described in epidemiological studies. 1-3 Several of these
can be modified through a change in lifestyle. nere
has been disagreement, however, on how much a

change in lifestyle-particularly in diet-can have on
4risk factors. Primary health care can potentially

influence the greatest number of individuals across a

range of risk factors. We conducted a prospective,
parallel group study of various interventions in
patients with known risk factors-the CELL study
(cost effectiveness of lipid lowering)-among primary
care practices in Sweden. Randomly allocating the
subjects to receive either "intensive" or "usual" health
care advice was the key approach to modifying
multiple risk factors. We compared the impact of
changes in lifestyle among the subjects receiving
intensive advice with the impact of such changes
among those receiving usual advice and examined the
changes in specific risk factors as well as the effect on
total cardiovascular risk.

Subjects and methods
In Sweden most general practitioners and district

nurses work in health centres run by the county
councils. They are responsible for promoting health
and for the care of geographically defined populations.
At the start of our 18 month study Sweden had about
850 health centres; 32 of these participated in our

study, which started in February 1990 and ended in
April 1993. Most of the health centres, were located in
rural areas or small towns with little social deprivation.
In each health centre one doctor and one or two nurses

participated.
SELECTION OF SUBJECTS
To find eligible subjects the participating doctors

and nurses examined their patients' files and advertised
on notice boards and in the local press. Subjects with
two or more of six cardiovascular risk factors (be'
male, obesity, smoking, hypertension, history of
cardiovascular disease, and family history of cardio-
vascular disease before the age of 60) were invited to
have their total cholesterol concentration measured in
capillary blood plasma with Reflotron (Boehringer
Mannheim, Germany). If the value was at least
6-5 mmol/l the subject was invited back for the
concentration to be measured again. If the value was

again at least 6-5 mmol/l the subject was examined to
exclude secondary hyperlipidaemia. A fasting lipid
profile analysis consisting of serum concentrations of
total cholesterol, high density lipoprotein cholesterol,
and triglycerides was carried out at Lund University
Hospital with established methods.5 These methods
were standardised to reference preparations provided
by the Centers for Disease Control and Prevention.
Low density lipoprotein cholesterol concentration was
calculated according to the formula proposed by
Friedewald et al.1 Venous blood was also analysed for
serum concentrations of haemoglobin, alanine amino-
transferase, aspartate aminotransferase, creatine
kinase, creatinine, thyroid stimulating hormone, and
fasting glucose.
The subjects who had attended twice were asked to

attend a third time, about four weeks later.'A subject
was enrolled in the study if (a) the third measurement
of total cholesterol concentration was at least 6-50 but
not above 7-79 mmol/l, (b) the triglycerides concen-

tration was below 4-0 mmol/l, (c) the ratio of low
density lipoprotein cholesterol to high density lipo-
protein cholesterol was 4-0 or above, (d) the other
blood test results did not show any potential abnor-
mality, and (e) the previous eligibility criteria, as

described elsewhere, were met.' About 8% of the
screened individuals entered the study,9 although the
differences between centres were considerable owing
to their screening strategies.
RANDOMALLOCATION

In all, 681 subjects aged 30-59 years with at least two
cardiovascular risk factors and a moderately high
cholesterol concentration were randomly allocated to
two groups: those who were to receive usual health
advice (n=342) and those who were to receive intensive
advice (n=339). Table I gives background information

BMJ voLumiE 310 29APRIL1995 1105



TABLE i-Background informatum on 681 sukects at time of
randmnisation to two health care advice groups. Values are means

(SD) unkss stated othemnse

Health care advice

Intensive Usual
(n=339) (n=342)

Mentwomen 284155 293/49
Mean (SD) age (years) 49-1 (6-6) 48-3 (6-7)
Cholesterol (mmolA):
Total* 6-82 (0-56) 6-82 (0-65)
Low density lipoprotein 5-00 (0-63) 5-02 (0-70)
High density lipoprotein* 0-90 (0-16) 0-91 (0-16)

Ratio oflow density lipoprotem to
high density lipoprotein cholesterol 5-73 (1-19) 5-70 (1-30)

Triglycerides (mmol/1)* 2-02 (0-90) 1-97 (0-85)
Glucose (mmol/1) 4-77 (0-71) 4-72 (0-73)
Weight (kg) 83-8 (13-1) 84-7 (13-9)
Body mass index ftlm2):
Men 27-0 (3-4) 27-2 (3-8)
Women 29-9 (6-1) 28-8 (5-6)

Waist: hip ratio 0-91 (0-07) 0-91 (0-07)
Blood pressure (mm Hg):

Systolic 132-1 (14-7) 131-0 (14-7)
Diastolic 82-4 (8-3) 82-5 (9-1)

Smoking scorer 2-5 (2-7) 2-4 (2-7)
Exercise score* 1-7 (1-5) 1-9 (1-5)
No (0/6) ofobese subjects:
Men 58 (20-4) 72 (24-6)
Women 24 (43-6) 22 (44-9)

No (0/6) ofsmokers:
Men 144 (50-7) 144 (49-1)
Women 32 (58-2) 24 (49-0)

No (0/6) ofsubjects with cardiovascular
disease:
Men 32 (11-1) 31 (10-6)
Women 3 (5-5) 4 (8-2)

No (0/6) ofsubjects with family history of
cardiovascular disease:
Men 131 (46-1) 141 (48-1)
Women 39 (70-9) 34 (69-4)

No (0/6) ofsubjects with hypertension:
Men 68 (23-9) 78 (26-6)
Women 25 (45-5) 27 (55-1)

*Analysed at Lund University Hospital.
tScored according to number of cigarettes smoked daily: O=non-smoker or
former smoker; 2=1-4 cigarettes; 4=5-14 cigarettes; 6=15-24 cigarettes;
8= -- 25 cigarettes.
*Scored according to walking or cycling (or equivalent exercise): O=more
than 30 minutes daily; I = 15 minutes daily; 2= 15 minutes on alternate days;
3= 15 minutes occasionally each week; 4=rarely any; 5=none.

on the subjects. 'Me proportion ofmen in both groups
was high-pardy because being male was considered to
be a cardiovascular risk factor, making it easier to
recruit men than women. The recruitment of women
was slow and was stopped in the later part of the study.
Because men and women were randomised separately,
however, the proportions of men and women were

similar in both groups (table 1). Because of the limited
number of subjects, we analysed men and women

together; separate analyses (data not given) showed no

important differences between the sexes.
The drop out rate was low, with 637 subjects (325

receiving usual advice, 312 intensive advice) reaching
the 12 month follow up and 626 (320 usual, 306
intensive) completing the 18 months of the study.
'Mus the drop out rate at 18 months was 8 -I% overall,
with no significant difference between the subjects
receiving usual advice (6-40/6) and those receiving
intensive advice (9-70/6). The most common reasons for
patients withdrawing from the study were that they
lost interest or moved house.
The randomisation was performed separately for

each centre and each sex, with the numbers allocated
to advice and treatment groups (see below) never being
allowed to differ by more than two.

We aimed at obtaining a 15% reduction in total
cholesterol concentration, which seemed achievable,
with motivation, through diet alone."" Targets for
other risk factors were more difficult to set. All subjects
were followed up at one month, and at two, six, 12, and
18 months. At each follow up total cholesterol concen-
tration was measured as before. At each six monthly
follow up blood tests and other vital measurements
were performed, including a fasting lipid profile. No
health care advice was given before randomisation.

USUALHEALTH CARE ADVICE

At each visit the doctor instructed the subject to
reduce fat in the diet, to reduce weight (ifnecessary), to
take daily exercise., and to stop smoking (if appro-
priate). The doctor reinforced these instructions by
giving the subject a small pamphlet.
114TENSIVEHEAL'M CAREADVICE

The subjects receiving intensive health care advice
received the same advice as those receiving usual
advice but also took part in a course of six. group
sessions led by a trained health care professional
(participating doctor or nurse) in each health centre.
The training was attendance at a one day training
session in Uppsala before the study started and annual,
two day, follow up meetings during the study. The
ideal number of subjects for each group session was

eight; we aimed at keeping each group the same

throughout the study. 'Me backbone of the sessions
comprised five videos dealing with risk factors for
developing myocardial infarction: diet, exercise,
weight control, and the need for sleep and for relax-
ation. 'Me same videos were used in each health centre.
Each group discussed the videos.
An important part of the intensive health car. advice

was practical instruction in aspects of buying and
cooking recommended types of food. 'Me participants
were also told about local facilities for exercise.
Lifestyle was assessed during the group sessions with
a separate seven point scoring system for several
different symptoms, such as appetite., energy, quality
of sleep, general wellbeing, and happiness. 16 Each of
the first three sessions, held at monthly intervals,
lasted about 90 minutes. The fourth session lasted all
day and included reruns of the videos and other
practical reinforcements of the messages. The fifth
session was held 12 months after the start of the study
and lasted for 90 minutes, with further reinforcement
of the messages. The final session., held three to six
months later, also lasted 90 minutes and served as

another revision opportunity. To increase motivation,
at each session the participating doctors and nurses
asked the participants to fill in two forms-one about
dietary habits and the other about changes in lifestyle.
From the data in these forms we calculated scores for
fat intake (subjects scored one point for each I g of fat),
fibre intake, and changes in lifestyle; further details
about these scores are given elsewhere. 17 Competition
between the subjects and between the groups was

encouraged.
MEASUREAMNTS

Obesity was defined as a body mass index
(kg/m2) of >-30. Smoking was scored according to
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nearest 2 mm Hg after the subject had been supine for
at least 5 minutes with the arm at the level of the right
atrium.'8 Before the subjects could be randomised,
blood pressure had to be controlled (with diastolic
pressure < 95 mm Hg), preferably with drugs that had
no effect on lipid concentration, such as angiotensin
converting enzyme inhibitors, calcium antagonists,
and a blockers. Overall cardiovascular risk was cal-
culated from the Framingham equation,'9 and the
change over time was calculated for each subject.
For key variables we calculated changes between

values at baseline and 18 months. To quantify the
additional impact of the group sessions we have
expressed the results as the differences in these changes
between the subjects receiving intensive health care
advice and those receiving usual advice.

STATISTICALMETHODS

To eliminate completely any influence of drug
treatment and any placebo effects we compared the two
groups of subjects as follows. For each key variable we
first calculated for each patient the difference between
the baseline value and the value at 18 months. Then we
calculated for each of the six groups attending group
sessions, the mean of these differences. We then cal-
culated for each treatment group (pravastatin, placebo,
nil) the difference between the mean value among
subjects receiving intensive health care advice and that
among subjects receiving usual health care advice.
Finally, we calculated the mean of these three mean
differences (between the three treatment groups).
We calculated standard errors and 95% confidence

TABLE II-Mean differences (95% confidence intervals) between group
receiving intensive advice and group receiving usual advice in changes
from baseline to 18 months (negative value shows that greatest decrease
occurred after intensive advice) * and X2 test (2 dt) for interaction
between drug treatment and advice

Mean X2 Test for
differences interaction

Cholesterol (mmoVI):
Totalt -0-15 (-0-26 to -0-04) 2-50
Low density lipoprotein -0-10 (-0-21 to 0-01) 1-94
High density lipoproteint -0-01 (-0-03 to 0-01) 3-78
Ratio oflow density

lipoprotein to high
density lipoprotein
cholesterol -0-01 (-0-17 to 0-15) 1-13

Triglycerides, (mmoIl)t -0-09 (-0-21 to 0-02) 0-44
Fasting blood glucose (mmolA) -0-01 (-0-14 to 0-13) 0-08
Weight (kg) -0-25 (-0-84 to 0-34) 9-98 (P< 0-0 1)
Body mass index (kg/rn) -0 09 (-0-29 to O- 1) 10-3 (P<0-01)
Waist: hip ratio -0-00 (-0-01 to 0-00) 2-05
Blood pressure (mm Hg):

Systolic - 1*2 (- 3-1 to 0-7) 3-46
Diastolic -0-1 (- 1-2 to 1-1) 6-98 (P< 0-05)

Smoking score* -0-23 (-044 to 002) 1-00
Exercise score§ -0-01 (-0-21 to 0-20) 1-01
Framingham score' -0-068 (-0-120 to -0-015) 5-78

*Based on results from 626 subjects.
tAnalysed at Lund University Hospital.
tScored according to number of cigarettes smoked daily: O=non-smoker or
former smoker; 2=1-4 cigarettes; 4=5-14 cigarettes; 6=15-24 cigarettes;
8= a 25 cigarettes.
*Scored according to walking or cycling (or equivalent exercise): O=more
than 30 minutes daily; 1 = 15 minutes daily; 2= 15 minutes on alternate days;
3=15 minutes occasionally each week; 4=rarely any; 5=none.

TABLEr-Changes (SE) in scoresfor lifestyle, fat intake, andfibre intake between sessions

Sessions

I to2 2to3 3to4 4to5 5to6 1 to6

Lifestyle:v
Change in score -2-51 (0-39) -0-89 (0-26) -0-01 (0-29) -0-12 (0-27) -0-40 (0-37) -3-81 (0-61)
No of subjects* 256 257 245 224 200 193

Fat intake:
Change in score -9-91 (1-84) -3-90 (1-22) -0-41 (1-21) -0-45 (1-21) 0-06 (1-21) -14-97 (2-12)
No ofsubjects* 259 260 253 233 211 202

Fibre intake:
Change in score 0-37 (0-10) 0-22 (0-09) 0-13 (0-10) 0-16 (0-11) 0-05 (0-11) 0-91 (0-13)
No of subjects* 263 263 255 234 214 206

*Subjects who completed forms at both sessions.

intervals in the usual way. To check whether the effects
of receiving intensive health care advice were different
in the three treatment groups we used a X2 test with two
degrees of freedom for each outcome variable (see
table II).
The number of subjects was determined by a power

calculation related not to the questions discussed here
but to comparisons between the six treatment groups:
to be 90% sure of getting a two tailed 5% significance
between two of the six groups, given that the true
difference in cholesterol concentration between the
groups was 0-33 mmol/, we required 96 patients in
each ofthe three treatment groups.

Results
Table II shows the mean differences in the changes

in values from baseline to 18 months between the
group receiving intensive health care advice and that
receiving usual advice. At the end of the study the
mean total cholesterol concentration had dropped by
0-15 mmolIl more (95% confidence interval 0-04 to
0-26) in the group receiving intensive health care
advice than in the group receiving usual advice.
Overall, most variables showed a greater change in a
favourable direction in the group receiving intensive
advice than in the group receiving usual advice. These
changes, however, seldom reached significance (table
II). The changes were more pronounced after 18
months than after 12 months (data not given). From
baseline to 18 months the overall Framingham score
increased by 0-070 in those receiving usual health care
advice, but by only 0-001 in those receiving intensive
advice. Significant interactions between drug treat-
ment (pravastatin, placebo, or nil) and health care
advice (intensive or usual) were found for only weight,
body mass index, and diastolic blood pressure
(table II).
Attendance at the sessions providing intensive

health care advice was good. The complete course of
six sessions was run in all health centres. At the final
session 87% (295/339) of subjects attended, with
attendance at all the other sessions being over 90%.
Most subjects (78% (264)) attended all six sessions.
Data collected from these sessions supported the

findings from the overall evaluation of risk factors
(table III). The response rate to the questionnaires that
the subjects completed at each group session was lower
than the attendance rate. The course of intensive
health care advice had no impact on the subjects'
smoking habits or alcohol consumption. There was a
gradual decrease (P<0-001), however, in the amount
offat consumed and an increase (P < 0-001) in the fibre
content of the subjects' diet as well as an overall
improvement (P<0-001) in lifestyle as the study pro-
gressed (table III). The proportion of subjects report-
ing no stress increased, and the number of subjects
reporting sleeping problems decreased (data not
given).

Discussion
The most important finding of our analyses was the

limited additional benefit of a structured, intensive
health care scheme compared with that of the usual
health care advice given by general practitioners to
subjects with multiple cardiovascular risk factors
(table II). Our data also show that the subjects
randomly allocated to the group receiving intensive
health care advice attended the health education
sessions and responded positively to the advice by
changing their lifestyle, fibre intake, and fat consump-
tion (table III). Results recently published from the
family heart study20 and the OXCHECK study2" show
a similarly small overall benefit of intensive health care
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advice. Both these studies enrolled patients from the
general population, but the intervention was focused
more on those with the greatest risks. The authors of
both studies concluded that health education should
perhaps be targeted even more at people at high risk.
We specifically selected subjects with multiple cardio-
vascular risk factors, but the overall impact even

through our intensive group sessions was not

appreciably different from that achieved in either of
the other two studies.

In the family heart study the overall reduction of
cardiovascular risk after one year was 16%. 'Me
greatest contribution (7%), however, came from
reduction in systolic blood pressure. In our study high
blood pressure had to be lowered before the subject
could be randomised. Any further effect of the inten-
sive health care advice on blood pressure was

negligible.
At the one year follow up in the family heart study

4% fewer people smoked, making an overall contri-
bution of 5% to the reduction of cardiovascular risk;
neither the OXCHECK study nor our study showed
any useful impact on smoking habits. Similarly, the
family heart study reported a mean loss of I kg in body
weight, but the OXCHECK study and our study
showed no significant changes.
Both the family heart study and the OXCHECK

study showed a small reduction in total cholesterol
concentration (0- I mmol/l and 0- 14 mmol/l respec-
tively). In our study the differences between the two

types ofhealth care at both 12 and 18 months'follow up
were small (0-03 mmol/l and 0- 1 5 mmol/l respectively).
Before randomisation no specific dietary advice was

given, to allow the maximum impact ofthe randomised
health care advice on hyperlipidaemia.
RISK SCORES

Our results relating to the Framingham score can be
interpreted by considering a hypothetical man: .50
years old; total cholesterol concentration 6-8 mmol/l
and diastolic blood pressure 85 mm Hg; non-smoke'r;
no left ventricular hypertrophy or glucose intolerance.
'Me Framingham formula gave his eight year risk of
coronary heart disease as 8-74%. If during the next 18
months his modifiable risk factors remained the same
then his coronary risk would rise to 9 - 5 1%. If, how-
ever, he also underwent the changes that the subjects in
our study receiving usual health care advice experi-
enced on average then his eight year risk would
increase to 9-31%. Alternatively, if his risk factors
changed in line with the average in the group receiving
intensive health care advice then his risk would
increase only marginally., to 8-75%.

CHOLESTEROLCONCENTRATION

We have not given any data on the absolute lipid
lowering effect in our six different subgroups because
we have focused only on the difference between our

two main groups-that is, the subjects receiving
intensive health care advice and those receiving usual
advice-and each of these two main groups was

divided randomly into three treatment groups.
Cholesterol concentration was reduced mainly in the
subjects who received pravastatin, with equal distri-
bution between the two main groups.
The fact that each of the two main groups was

Key messages

0 Studies have suggested that health education
should be targeted at people at high risk
0 This multicentre study examined the effects
of "usual" or "intensive" health care advice on

681 subjects aged 30-59 years with a moderately
high cholesterol concentration and two or more

other cardiovascular risk factors
0 The intensive advice programme was based
mainly on group sessions led by doctors and
nurses from health centres

0 'Me study found that after 18 months of
intervention limited additional benefit was

derived from the intensive health care advice
0 Messages and the means of delivering them to
individuals in need should be customised for
each person

aware of their improvement in cholesterol concentra-
tion pay less attention to intensive advice.
Our study was based entirely on primary health care

and no extra staff were provided. Instead the practi-
tioners and nurses in the health centres provided
the intensive advice. Nevertheless, these staff were

specially trained for this task. Studies that have shown
a much greater effect on risk factors have generally
been conducted in specialist centres. 10-13

CONCLUSION

Perhaps the messages and the means of delivering
them to individuals in need should be customised for
each person. Lifestyle is greatly determined by social
position and education. Health promotional activities
should be designed to fit people's different perceptions
ofhealth and habits. 22 23

Lessons should be learnt about the best ways of
influencing people at risk of cardiovascular disease
to make important changes to their lifestyle for their
own good. Encouragement should be given because
changes in cardiovascular risk, albeit small'. can be
achieved. The small differences between the studies
may be due to chance or may be useful indicators for
future interventions. The challenge for future studies
is how to capitalise on what has been done and to devise
more revolutionary methods for health education.
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Strategies for reducing coronary risk factors in primary care: which is
most cost effective?

K Field,MThorogood, C Silagy, C Normand, C O'Neill, J Muir

Abstract
Objective-To examine the relative cost effective-

ness of a range of screening and intervention
strategies for preventing coronary heart disease in
primary care.
Subjects-7840 patients aged 35-64 years who

were participants in a trial of modifying coronary
heart disease risk factors in primary care.
Design-Effectiveness of interventions assumed

and the potential years of life gained estimated from
a risk equation calculated from Framingham study
data.
Main outcome measure-The cost per year of life

gained..
Results-The most cost effective strategy was

minimal screening of blood pressure and personal
history ofvascular disease, which cost £310-L930 per
year of life gained for men and L1100-L3460 for
women excluding treatment of raised blood pres-
sure. The extra cost per life year gained by adding
smoking history to the screening was £400-£6300 in
men. All strategies were more cost effective in men
than in women and more cost effective in older age
groups. Lipid lowering drugs accounted for at least
70%/9 of the estimated costs of all strategies. Cost
effectiveness was greatest when drug treatment was
limited to those with cholesterol concentrations
above 9 5 mmolV.
Conclusions-Universal screening and inter-

vention strategies are an inefficient approach to
reducing the coronary heart disease burden. A basic
strategy for screening and intervention, targeted at
oldermen with raised blood pressure and limiting the
use of cholesterol lowering drugs to those with very
high cholesterol concentrations would be most cost
effective.

Introduction
Coronary heart disease currently costs the NHS

about £500 million annually (with an extra £10 million
for prevention). In 1988 in England and Wales
coronary heart disease accounted for 153 084 deaths,'
and the government recently introduced a policy to
reduce the incidence of coronary heart disease by 40%
in people under 65 by the year 2000.2 The 1993 general
practice contract provided financial incentives for
general practitioners to screen for and treat prevalent
coronary disease risk factors,3 but the effectiveness of
of such programmes has been called into question.4

It is debatable whether coronary disease risk screen-
ing should be universal or targeted at high risk groups,
who would gain more from the interventions. Silagy
et al used data on the prevalence of coronary disease
risk factors in participants in the OXCHECK trial to
estimate how many people would need to be treated
and how many potential coronary events would be
averted with different screening strategies.5 They
showed that the ratio of events averted to workload
fell as the screening strategies became more compre-
hensive but did not address costs. Recent results of
trials of health promotion clinics in primary care have
shown only modest reductions in risk.67 To determine
whether screening programmes are worth while we
analysed the relative cost effectiveness of different
coronary heart disease strategies in primary care.

Subjects and methods
In 1989, 11 090 men and women aged 35-64 years

registered with general practices in Bedfordshire were
randomly allocated to receive a health check during
one of four years as part of the OXCHECK trial.6 We
used data on the prevalance of coronary risk factors
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