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Cost effectiveness and equity of a community
based cardiovascular disease prevention
programme in Norsjo, Sweden

Lars Lindholm, Mans Rosen, Lars Weinehall, Kjell Asplund

Abstract
Study objective - To evaluate the cost
effectiveness and equity of a community
based cardiovascular disease prevention
programme.
Design - A prospective cross sectional de-
sign.
Setting - A community based intervention
to reduce cardiovascular disease in the
district of Norsjo (n=5500), Sweden. The
intervention was aimed at both the general
population and at individuals thought to
be at special risk, the emphasis being on
changing dietary habits and reducing cho-
lesterol concentrations.
Participants - The participants were men
and women aged 30-60 years.
Main results -The mean serum cholesterol
concentration in the Norsjo population was
reduced by nearly 20% during the first six
years ofintervention. It was estimated that
the programme's overall total societal
costs were £363 000 and estimates of the
cost per year of life saved ranged from
£14 900 to net savings, according to differ-
ent assumptions. Taking only health care
costs and savings into account, the cost
per year of life saved ranged from £1100 to
£4050. The results varied between different
sex and age groups, but not between social
classes. Even ifa causal relationship exists
between low cholesterol concentrations
and excess mortality, the estimated side
effects of lowering cholesterol values in
Norsjo were negligible in comparison with
the expected benefits.
Conclusions - The community based
intervention in Norsjo seems to be cost
effective even under conservative as-
sumptions. The approach used seems to
have benefited all social classes. Cost
effectiveness analyses that take con-
sequences for equity into account are valu-
able tools in decision making.

(J Epidemiol Community Health 1996;50:190-195)

The prevalence of cardiovascular disease is high
in northern Sweden. In 1985 an intervention
programme was started in the county of
Vasterbotten (260 000 inhabitants). The pro-
gramme was first initiated in Norsjo, a rural
authority with an 80% excess mortality rate in
cardiovascular disease for men compared with
the national average' and crude prevalences
of hypercholesterolaemia (> = 6-5 mmol/l) of
59% for men and 53% for women aged 30-60
years of age.2 The starting point of the Norsj6

programme was a community diagnosis which
showed the above mentioned excess mortality
in cardiovascular disease. This finding gave rise
to demand for action against cardiovascular
disease from the local authorities. In January
1985, planners, politicians, local represent-
atives of some 100 voluntary organisations,
primary care personnel, researchers, and journ-
alists were gathered for a "kick off" meeting.'
After two months a local action group was
started in Norsjo, supported by a scientific
reference group at the Ume'a University. The
strategy was to involve the population; opinion
leaders were motivated, the press was informed,
and local study material was prepared. This
population strategy was combined with edu-
cational screening and advice from health care
personnel.
The programme in Norsjo comprised health

promotion activities undertaken in the com-
munity by adult educational associations,
sports clubs, media, food retailers (food label-
ling), companies, and local authorities
combined with screening and followed by ap-
propriate advice focussed on the main risk
factors for cardiovascular disease.
A crucial question in this and other com-

munity programmes designed to prevent
cardiovascular disease is whether they are cost
effective. Cost effectiveness evaluations are
hampered by a lack of data on changes in
morbidity and mortality in the population.
Therefore, in provisional evaluations, effects
will have to be deduced from intermediate end
points - that is, risk factors. In controlled trials,
the effects of blood pressure reduction in bring-
ing down cardiovascular morbidity and mor-
tality have been amply demonstrated, whereas
the effects of various lipid lowering regimens
are more controversial.3-9 As for cessation of
smoking, evidence for cholesterol is based on
observational studies,410-`2 but a recent ran-
domised trial shows effects on coronary heart
disease.'3 However, it is unclear to what extent
experiences from clinical trials can be applied
to entire populations.

Epidemiological community based studies
have convincingly shown that high blood pres-
sure, serum cholesterol, and smoking are re-
lated to the risk of coronary heart disease.'0 14
A reasonable strategy in provisional evaluations
would be to assume that these relationships
also prevail in community based intervention
programmes. In the present study, costs and
potential effects have been quantified in middle
aged men and women, based on observations
made in the Norsjo study.
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Methods
From 1985, all individuals in Norsj6 (total
population 5500) entering their 31st, 41st,
51 st, and 61 st years were invited to be screened
for cardiovascular risk factors (in 1985, age
classes born 1925, 1935, 1945, 1955 and in
1986, age classes born in 1926, 1936, 1946,
1956 etc). After the screening, health care staff
gave advice on lifestyle factors based on the
results. There was a 95% participation rate in
the screening programme. The present study
is based on all screening done in the years
1985-90. In all, 1498 individuals were
screened. Screening was performed annually,
in the late autumn, by the same group oftrained
nurses. The screening phase comprised a ques-
tionnaire and a health examination.

Inviting everyone who reaches a specific age
to be screened once means that is not possible
to measure the direct effects ofscreening. How-
ever, it is possible to measure the indirect dis-
semination effect of the screening and the
effects of the other health activities (for ex-
ample, food labelling).

In the analyses we used data on total cho-
lesterol, diastolic blood pressure, smoking
habits, and occupation. Three social groups
were distinguished by occupation, using the
Swedish socioeconomic classification.'5
The counties ofNorrbotten and Vasterbotten

in northern Sweden (total population of
510 000) served as a reference area so that we
could make a comparison with general trends.
This population is one of those studied in
the WHO MONICA project. A total of 2000
inhabitants aged 25-64 years from the reference
area, were randomly selected (age stratified)
from the population registers in 1986 and 1990
and invited to take part in a screening ex-
amination for cardiovascular risk factors. The
northern Sweden MONICA screening pro-
cedures have been described elsewhere. 6 In the
1986 screening (January-April), 1625 (81-3%)
people participated and in the 1990 session,
1583 (79-2%) took part.

Logistic regression equations from the Fram-
ingham study for men and women were used
to estimate the risk of coronary heart disease
for every individual. The regression equation
estimates the eight year cumulative incidence
for coronary heart disease. In multivariate re-
gression models, time trend and social group
were included as independent variables with
cumulative incidence as a dependent variable.
An earlier study2 has assessed the changing
social pattern of cardiovascular disease, and
found that the reduction of risk for hyper-
cholesterolaemia between 1985 and 1990 was

approximately equally large in social classes 1
and 3. Since the crude prevalence ofrisk factors
were higher in social group 3, one can expect a

more pronounced decrease in risk for coronary
heart disease in this group due to the ex-

ponential form of the risk function. Therefore,
both an intercept shift variable and a slope shift
variable'718 were used for each social group.

The cumulative incidence was predicted,
based on all individual observations, for the
beginning and the end of the 1985-90 period.
The number ofcases for 1990-98 was predicted

in two alternatives (with and without com-
munity intervention) and the Norsj6 popu-
lation of 1990 in the age range 25-64 years
was used for both predictions. The difference
in the number of cases was defined as the
maximum intervention effect. The distribution
of the maximum number of prevented cases
was assumed to be symmetrical, with an eighth
of them appearing each year. The number of
cases prevented was separated into definite or
possible myocardial infarction, angina pectoris,
and sudden death. All cases of sudden death
and 40% ofdefinite myocardial infarctions were
assumed to be fatal in accordance with results
from the population based northern Sweden
MONICA study.'9
There is a time lag between decreasing cho-

lesterol and decreasing incidence. Law et al"
estimated the time lag between the decrease in
cholesterol and the full effect to be five years,
although a substantial effect is obtained after
only two to three years. We assumed a gradually
increasing "fraction of benefit", a proportion
between 0 and 1. We assumed that in the
population as a whole the fraction of benefit
was 0 in 1985-87 and 0-2 in 1988, after which
linear growth to 1 in 1995 was assumed. After
1995 we assumed two different courses. In one
alternative the effect remained at the 1995 level
(fraction of benefit= 1) and in the other it
decreased to 0-5 in 1998. In sensitivity analyses
we considered regression dilution bias."12'
The potential risk of excess mortality caused

by low cholesterol concentrations was estim-
ated. Jacobs et al4 reported that the risk of all
causes mortality was 14-22% greater for men
with cholesterol <160 mg/dl (<4K15 mmol/l)
than for those with cholesterol 160-199 mg/dl.
For women, the risk was constant across cho-
lesterol levels. We assumed an excess mortality
risk of 50% when cholesterol was < = 4-15
mmol/l. An increasing proportion of the popu-
lation had a low cholesterol between 1985 and
1990 and was assumed to be a consequence of
the intervention.

Costs for the programme have been pre-
sented elsewhere.22 The estimated costs of
screening are based on time measurements, and
time for planning and admissions are included

Table I Cost components (price level= 1992,
C1 sterling= 12 Swedish kroner)

Per year

Screeninig (250 participants):
Labour and laboratory costs 11 150*t
Participation time cost 95504

Population measures:
Dietician 14 500*t
Marking of groceries 3500*
The authority 8750*
Study circles 3600*

Total direct 41 500
Total indirect 9550
Total 51 050

Year 1 Year 2 and
(incidence year) following

Myocardial infarction (non-fatal definite or possible):
Direct costs/case 2700 550
Indirect costs/case 4350 2700

Angina pectoris (non-fatal):
Direct costs/case 1650 550
Indirect costs/case 2700 2700

* Direct costs, t costs to health care system, t indirect costs
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Table 2 Cholesterol, diastolic blood pressure, and smoking in Norsjd 1985-1990 and in the control area (MONICA)
1986 and 1990 (Values are means)

Risk factor Norsjd Monica'6

1985 1986 1987 1988 1989 1990 p 1986 1990 p

Serum cholesterol (mmol/l):
Men 7 0 6 5 6-5 6 4 6-2 6-0 0 01 6 4 6-3 0-27
Women 7-2 6 3 6-6 6-2 6-2 5-8 0 03 6 3 6-1 0 01

Mean diastolic blood pressure
(mm Hg):
Men 79 0 79 1 77-5 78-7 78-8 80-7 0 38 82 0 82-7 0-20
Women 77-4 77-5 77-9 78-4 76-3 77 4 0 66 79 0 78 3 0-18

Daily smokers (%):
Men 26 15 15 19 19 18 0 54 23 25 >0 8
Women 19 27 30 21 26 27 0-48 26 26 >0 8

(table 1). The time cost for staff (health care
staff and dietician) is the employer's cost and
for participants it is set at the employer's cost
for an industrial worker. The cost for marketing
groceries and for the local authority is based
on budget analysis and thorough inquiries and
interviews with key actors. The cost of study
circles is based on information obtained from
the responsible organisations, and the es-
timated yearly cost corresponds to five circles
of 30 hours, each with 10 participants. Cal-
culations of savings attributable to cases pre-
vented were based on Swedish experience. 23-26
Direct and indirect costs for myocardial in-
farction have been estimated in connection with
randomised controlled trials regarding drug
therapy.24-25 The major cost components are
drugs, diagnostic tests, bed days, outpatient
care, home care, and loss of production. Cost
estimations for angina pectoris are derived from
Swedish cost effectiveness analyses, in par-
ticular the recent report from the Swedish
Council on Technology Assessment in Health
Care regarding moderately raised blood pres-
sure.26
We restricted the analysis to 15 years of

follow up (1985-99). Costs for the programme
that have already been decided upon occurred
in the period 1985-94. The number of pre-
vented cases was estimated for the period
1985-98 (1990+8 years). The consequences
in the form of years of life saved and other
savings, were counted from the year in which
the case was prevented until 1999. Costs and
savings were discounted at 5%. Years of life
saved are reported with and without dis-
counting.

Results
TRENDS IN RISK FACTORS
Mean serum cholesterol concentrations in the
Norsjo population fell by 1 0 mmol/l in men
(p=O001) and by 1-4mmol/l in women (p=

Table 3 Predicted risk of coronary heart disease (cumulative incidence 8 years) 1985
and 1990. Bivariate regression (CI= oa + ,B year)
Sex and age Intercept ,B (year) p (year) Predicted risk Difference

1990-1985
1985 1990

Men 30 y 0-0106 (-0 0006) 0 0370 0 0099 0-0067 -0-0032
Men 40 y 0-0593 (-0 0059) 0 0001 0-0533 0-0236 -0 0297
Men 50 y 0-0965 (+0 0004) 0 8712 0-0969 0-0987 0-00184
Men 60 y 0-1850 (-0 0097) 0 0005 0-1753 0-1267 -0-04866
Women 30 y 0-0027 (-0-0001) 0-0116 0-0026 0-0020 -0-0006
Women 40 y 0-0109 (-0 0003) 0-0931 0 0106 0 0091 -0-0015
Women 50 y 0-0404 (-0 0013) 0-0090 0 0390 0-0323 -0-0067
Women 60 y 0-0952 (-0 0036) 0-0017 0-0916 0 0737 -0-0180

0 03). In the control population no change
took place in men and in women the mean
level fell by 0-2mmol/l (p=001) (table 2).
There was no change in blood pressure in either
men or in women. The proportion of smokers
was quite low but did not change.

PREDICTED TRENDS IN THE RISK OF CORONARY
HEART DISEASE
Predicted risks of coronary heart disease fol-
lowed a plausible sex and age pattern (table
3). In all groups, except in men aged 50 and
women aged 40, the predicted cumulative in-
cidence fell significantly during the period.
The decrease in cumulative incidence cor-

responded to 4-5 cases (fatal and non-fatal) of
cardiovascular disease per year in the Norsjo
population in the age range 25 to 64 years.
We could not detect any differences in risk

reduction when different social groups were
compared. The slope shift variable (social
group) was not significant in any sex or age
group. (Multivariate regressions models are
presented in the appendix.) However, that
result does not rule out the possibility of a
social pattern. In models which contain only
intercept shift variables (social group) we de-
tected a social pattern for men but not for
women. Accordingly, in the case of men, the
trends specific for social groups have the same
slope but are on different levels.

INCREASED MORTALITY DUE TO LOW SERUM
CHOLESTEROL
At the start of the observation period cho-
lesterol levels <4-15 mmol/l occurred only
sporadically (<1%), but during the years
1985-90 the proportion of low cholesterol
levels increased significantly to 6-5% (p = 0-023
for time trend). Approximately two thirds of
these cases identified in 1990 were in the group
entering their 31 st year, and two thirds of these
were women. In the other age groups these
cases were rare, even in 1990. We estimated
that in 1990 of the population of the Norsjo
rural district, 35 men (10%) and 70 women
(25%) in the age group 25-34 years had a
mean serum cholesterol <4-15 mmol/l. The
annual age and sex specific mortality risk27 is
approximately 1-1/1000 in males and ap-
proximately 0 5/1000 in females. Under the
assumption of a causal relationship, the es-
timated yearly excess mortality caused by low
cholesterol in the Norsjo local government dis-
trict was 0-02 cases for both men and women.
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Table 4 Sensitivity analysis (f/year of life saved)

Discount rate (effects) Alternative

"Plateau" "Return Plateau compensatedfor
regression dilution bias*

r= 5% r= 0% r= 5% r= 0% r= 5% r= 0%

Cost components:
Total societal costs, no savings 12 100 8250 12 700 8750 7750 5300
Health care system costs, no savings 6100 4150 6400 4400 3900 2650
Total societal costs - savings 1200 850 1950 1350 <0 <0
Health care system costs - savings 3700 2450 4050 2800 1650 1100
"Worst case" 1 5 (total costs) -0 5 (total savings) 13950 9500 14900 10250 6500 4400

* Effects are increased with 86% for men 35-44 years and with 54% for men 55-64 years. The estimates are based on a comparison
between predicted effects in the Framingham model'" and effects compensated for regression dilution bias in Law et al."

COST EFFECTIVENESS

The effects of the intervention are shown for
three different alternatives in table 4. In the
first ("plateau"), the trend towards lower cho-
lesterol levels comes to an end in 1990, but
cholesterol remains at the 1990 level during
the whole period. In the second ("return"),
cholesterol levels revert after 1990, and the
fraction of benefit falls from 1-0 in 1995 to 0 5
in 1998. In the third alternative, the "plateau"
prognosis is corrected for regression dilution
bias. In each of these alternatives, effects are

presented with and without discounting. Total
societal and health care costs with and without
savings are presented. In addition a "worst
case" is calculated, where total costs are in-
creased by 50% and total savings reduced by
50%.
The yearly cost of the programme was

£51 050 (table 1). The total cost of the pro-
gramme for the 10 year trial period and after
discounting was estimated to be £363 000.
Total savings are dependent upon the effects of
the programme and in the "plateau" alternative
total savings were estimated to be £326 000,
years of life saved were estimated to be 30 for
the whole period, and the net cost effectiveness
was £1200 per life year saved (table 4). When
the maximum fraction of benefit is reached
4-5 cases (fatal and non-fatal) per year are

prevented.
The difference between "plateau" and "re-

turn" is small. The reason is that the different
courses start to diverge in 1995, near the end of
the analysis period. Additionally, the discount
effect reduces the significance of the di-
vergence. However, in the long run the differ-
ence between the two alternatives is likely to
be significant.
The most pessimistic combination of effects

and costs is the prognosis of the "return" given
on the assumption of 50% higher costs and
50% lower savings. In this case the ratio is
£14 900 per year of life saved. The most fa-
vourable combination (compensation for re-
gression dilution bias and total societal net
costs) shows greater savings than costs. To
facilitate the interpretation of the ratios, the
results from some other studies can be men-

tioned as a reference. A recent report has as-

sessed the cost effectiveness of about 500 life
saving interventions.28 To improve the com-
parability between the studies, a homogeneous
methodology has been used. For instance, only
direct costs and savings are included. The me-

dian cost per year of life saved from Pi blockers
after myocardial infarction was estimated to be
£1300 and the corresponding cost for cho-
lesterol screening was £4000. Other examples
are coronary artery bypass graft surgery
(£17 400 per year of life saved) and intensive
care (£181 500 per year of life saved).

Discussion
Among well known community interventions,
North Karelia has reported both cost-benefit
and cost effectiveness analyses.29-31 Stanford,
Pawtucket, and Heartbeat Wales interventions
have only reported cost effectiveness analyses
of smoking cessation programmes.32-34 Theor-
etical calculations of cholesterol lowering strat-
egies have also been published.3537 The present
analysis is, to our knowledge, the only one
based on actual observations of recent date in
which the dietary component of a community
cardiovascular disease prevention programme
has been assessed in cost effectiveness and
equity terms.

In the Norsj6 intervention, a combined
population and individual strategy was used to
modify lifestyle. It is not possible to determine
with certainty which of these approaches was
most effective in bringing about the observed
reduction of serum cholesterol in the popu-
lation. Any effect of the risk factor screening
must have been indirect, because each in-
dividual was investigated only once during the
period covered by the present study. Our know-
ledge about these indirect effects is incomplete,
but one possibility is that effects diffuse from a
screened member of a household to the others.
A recent, not yet published, study of the
Norsjo programme analysed the consequences
of educational screening and showed that it
strengthens the effects of the community inter-
vention. There is probably a mutual de-
pendence between screening and other
measures like information, food labelling, in-
volvement of voluntary organisations, etc. This
strategy, which consider screening as a part of
the community intervention, has resulted in
a profound change in dietary habits and an
appreciable lowering of cholesterol con-
centrations in the Norsjd population. As the
cholesterol values remained essentially un-
changed in the reference population, it seems
that the changes reported here can be spe-
cifically attributed to the community inter-
vention programme. It is also worth noting that
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the food labelling system introduced in the
Norsj6 project was, some years later, in-
troduced as a mandatory national policy by the
Swedish Food Administration. With regard to
smoking and blood pressure, no change took
place in the intervention area. The levels of
both these risk factors were relatively low in
the beginning of the period while the serum

cholesterol value was high. It resulted in a

concentration on measures aimed at changing
eating habits. The intensity in the anti-smoking
work has been low, and the variations in smok-
ing prevalence between the years are likely to
be random. This concentration is reflected in
an analysis of the mass media coverage of the
intervention. During the first three years, 257
articles in daily papers were written.38 In 32%
of these articles, eating habits were the main
content while smoking was in focus in only
1 6%.
The logistic regression models used to es-

timate cardiovascular morbidity are derived
from the Framingham data,'0 and they assume
a dose-response relationship. This supposition
is supported by the results of intervention trials,
although opinions differ in this respect. The
models do not take into account possible inter-
action between risk factors and they may there-
fore underestimate the effects of reductions in
the risk factor levels of populations.39
The logistic model consists of two parts, the

intercept term and the regression coefficients.
The underlying incidence rate in the population
from which the logistic equation was derived
is reflected in the magnitude of the constant
intercept term.40 Therefore, a logistic equation
from a population with high incidence would
be expected to overestimate the number of
events for a population with a lower incidence,
and vice versa.4 42 The validity of the Framing-
ham risk function in a Swedish population has
been assessed in a report from the Swedish

Council on Technology Assessment in Health
Care.26 The Framingham risk function was

compared with functions derived in two studies
from the Gothenburg region (the study of men
born in 191343 and a study of Swedish
women44). For both men and women, the com-
parison shows that the Framingham function
predicts substantially higher cumulative in-
cidence when the risk factor burden is low.
When the burden is high, Framingham and the
Swedish functions predict approximately the
same cumulative incidence. If the Framingham
function is used to predict the decline in cumu-
lative incidence caused by a reduction in smok-
ing or blood pressure it can, as we judge it,
result in an over- or underestimation. It all
depends on the slope of the risk function in
the segment where the risk burden changes.
However, the authors of the report from the
Council of Technology Assessment judge the
Framingham function to be useful in their
cost effectiveness analysis of moderately raised
blood pressure, despite the fact that they expect
an overestimation of incidence when it is ap-
plied to the Swedish population in general. As
mentioned earlier, the Norsj6 area has an 80%
excess mortality rate in cardiovascular disease
for men compared with the national average,
and the MONICA region of northern Sweden
has an approximately 50% higher age stand-
ardised annual rate of coronary events for men
than in the Gothenburg region.'9 Therefore, it
seems likely that the Framingham function will
fit the Norsjo population better than the
Gothenburg or the national population.
Furthermore, the advantages of the Fram-
ingham function is that it covers a wide range
of ages and both sexes.45
Our estimates seem to be conservative when

it is considered that the direct effects of screen-
ing, the interaction effects between risk factors,
and the potential diffusion effects outside the

Appendix
Multivariate regressions with social class as interceptshift variable and social class* year as slope shift variables

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Variable Men 30 y Men 40y Men SOy Men 60 y Women 30 y Women 40y Women SOy Women 60y

Intercept:
Parameter estimate 0 009196 0-057726 0-092985 0-182814 0-002740 0-011621 0 035797 0-098201
SE 0-00288296 0-00613872 0-01412720 0-02274927 0-00041637 0-00108533 0-00398482 0-00679863
T 3-190 9 404 6-582 8-036 6-582 10-707 8-983 14-444
p 0-0017 0-0001 0 0001 0 0001 0 0001 0 0001 0 0001 0-0001

Year:
(1985-1990)
Parameter estimate -0 000494 -0-006548 -0-000845 -0-010464 -0-000108 -0-000417 -0-001259 -0-004273
SE 0-00075481 0-00169190 0-00352481 0-00606455 0-00010402 0-00028204 0-00097270 0-00210883
T -0-654 -3-870 -0-240 -1-725 -1-034 -1-478 -1-295 -2-026
p 0-5141 0-0002 0-8109 0-0864 0 3030 0-1412 0-1973 0 0443

Social class 2:
Parameter estimate 0-002819 -0-008951 -0-000884 0-025058 -0-000273 -0-002067 -0-004291 -0-021817
SE 0-00341048 0-01152007 0-02280953 0-02954324 0-00073385 0-00258213 0-00764352 0-01391911
T 0-827 -0-777 -0-039 0-848 -0-372 -0-800 -0-561 -1-567
p 0 4097 0-4382 0-9691 0-3976 0-7107 0-4246 0-5753 0-1189

Social class 3:
Parameter estimate 0-001094 0-015886 0-010796 -0-011503 0-000100 -0-001075 0-006585 0-000329
SE 0 003373 0-01118573 0-02056683 0-02743600 0-00048767 0-00144835 0-00462414 0-00909951
T 0-324 1-42 0-525 -0-419 0-206 -0-742 1-424 -0-036
p 0-7460 0-1574 0-6004 0-6756 0-6832 0-4592 0-1564 0-9712

Social class 2* year
Parameter estimate -0-000694 0-004072 0-005560 -0-004587 0-00002944 0-000412 0-002693 0-006158
SE 0-00091483 0-00306355 0-00573628 0-00776420 0-00016533 0-00065704 0-001790 0-00423312
T -0-759 1-329 0-969 -0-591 0-178 0-627 1-505 1-455
p 0-4490 0-1856 0 3339 0 5555 0-8589 0-5313 0-1344 0-1476

Social class 3* year
Parameter estimate 0-000122 -0-002666 -0-000632 0-004723 -0-00005167 0-000194 -0-000293 0 000039575
SE 0-00088875 0-00300838 0-00528811 0-00729694 0-00012633 0-00038668 0-00115948 0-00259956
T 0-137 -0-886 -0-119 0-647 -0 409 0-501 -0-253 0-015
p 0-8912 0-3767 0-9051 0-5184 0-6832 0-6171 0-8009 0-9879

194

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.50.2.190 on 1 A
pril 1996. D

ow
nloaded from

 

http://jech.bmj.com/


Cost effectiveness of cardiovascular prevention

intervention area are excluded from the ana-

lyses. On the other hand, there is a general
trend towards lower serum cholesterol values
in women in the reference area, which we

have not compensated for in our calculations.
However, fewer than a quarter of the prevented
cases in our study are women, and the reduction
in the intervention area was seven times larger
(- 14 mmol/I and - 02 mmol/I respectively)
than in the reference area. This means that
the total number of prevented cases may be
overestimated by no more than 3-4%.
Our data indicate that any negative effects

of reducing cholesterol levels in the community
are negligible in comparison with the beneficial
effects. They also show that in the Norsjo
prevention programme, all social groups benefit
to a similar extent. Furthermore, they suggest
that community intervention programmes are

much more effective in reducing cardiovascular
disorders, at least in the short term, if they
concentrate on upper middle aged groups.
Thus, in the 55-64 year age range, it is es-

timated that eight to nine cardiovascular events
have been avoided each year per 1000 men in
the Norsjo intervention programme. This is
achieved at a very reasonable cost per event
avoided.
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