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ABSTRACT

This thesis evaluates a Northern Sweden cardiovascular disease (C V D ) com
munity intervention programme from a primary health care perspective. T he 
Norsjö model for prevention combines a population-based strategy, directed 
towards the public, with a strategy to reach all persons individually at ages 30, 40, 
30 and 60, by inviting them to participate in risk factor screening, education and 
counselling with their primary health care providers.
Trends in prevalence of risk factors and predicted mortality in the intervention 
area were compared with those in the reference area, a Northern Sweden region. 
A fter 10 years, the predicted coronary disease (C H D ) mortality (based on a risk 
equation modelled from the North Karelia C V D  prevention programme), after 
adjustment for age and education, was reduced by 36 percent in the intervention 
area and by 1 percent in the reference area. W hen evaluated by different social 
strata, no signs of increasing health gaps were found between socially privileged 
and less privileged groups. T o  the contrary, the lower educated people seemed to 
benefit the most from the prevention programme. Individual attention and 
evaluation provided by the primary health care providers appeared to promote risk 
reduction. In an analysis of possible social selection bias, no systematic differences 
in social characteristics between participants and non-participants were found, 
indicating that the primary health care system in Sweden may serve as a useful 
component of community intervention.
T h e  importance of biomedical risk factors, social factors and self-reported per
ceived health status in the prediction of first event of acute myocardial infarction 
(A M I) in an apparently healthy middle aged population was addressed. T he  
analysis suggested that smoking, hypertension and hypercholesterolemia explain a 
major share of incident A M I events in this population and that perceived ill- 
health increases the negative impact of these risk factors. It also suggested that 
measurement of L p(a) is useful when identifying hypercholesterolaemic 
individuals in need of treatment.
T h e  thesis identifies three interacting elements in the development of health 
policy. First, research produced the knowledge base, in this case about the epi
demiology of cardiovascular disease. Second, social strategies combining 
population-oriented activities and individual counselling, were developed by 
health practitioners, introducing health promotion and disease prevention 
activities. Third, the political will was born to allocate resources to the prevention 
of further unnecessary human tragedies resulting from cardiovascular disease; this 
political will must be maintained and strengthened.

Key words: Community intervention, primaiy health care, prevention of car
diovascular disease, selection bias, social factors, perceived health, L p(a).
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ABSTRACT
Lars Weinehall Department of Epidemiology and Public Health and Department of Family Medicine, 
Umeå University, S-901 87 Umeå, Sweden.

This thesis evaluates a Northern Sweden cardiovascular disease (CVD) community 
intervention programme from a primary health care perspective. The Norsjö model for 
prevention combines a population-based strategy, directed towards the public, with a 
strategy to reach all persons individually at ages 30, 40, 50 and 60, by inviting them to 
participate in risk factor screening, education and counselling with their primary health 
care providers.
Trends in prevalence of risk factors and predicted mortality in the intervention area 
were compared with those in the reference area, a Northern Sweden region. After 10 
years, the predicted coronary disease (CHD) mortality (based on a risk equation 
modelled from the North Karelia CVD prevention programme), after adjustment for 
age and education, was reduced by 36 percent in the intervention area and by 1 per
cent in the reference area. When evaluated by different social strata, no signs of 
increasing health gaps were found between socially privileged and less privileged 
groups. To the contrary, the lower educated people seemed to benefit the most from the 
prevention programme. Individual attention and evaluation provided by the primary 
health care providers appeared to promote risk reduction. In an analysis of possible 
social selection bias, no systematic differences in social characteristics between 
participants and non-participants were found, indicating that the primary health care 
system in Sweden may serve as a useful component of community intervention.
The importance of biomedical risk factors, social factors and self-reported perceived 
health status in the prediction of first event of acute myocardial infarction (AMI) in an 
apparently healthy middle aged population was addressed. The analysis suggested that 
smoking, hypertension and hypercholesterolemia explain a major share of incident AM I 
events in this population and that perceived ill-health increases the negative impact of 
these risk factors. It also suggested that measurement of Lp(a) is useful when identi
fying hypercholesterolaemic individuals in need of treatment.
The thesis identifies three interacting elements in the development of health policy. 
First, research produced the knowledge base, in this case about the epidemiology of 
cardiovascular disease. Second, social strategies combining population-oriented activi
ties and individual counselling, were developed by health practitioners, introducing 
health promotion and disease prevention activities. Third, the political will was bom to 
allocate resources to the prevention of further unnecessary human tragedies resulting 
from cardiovascular disease; this political will must be maintained and strengthened.

Key words: Community intervention, primary health care, prevention of cardiovascu
lar disease, selection bias, social factors, perceived health, Lp(a).
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Deviation of results or inference from the truth, or processes leading to such 
a deviation.

An enumeration of a population, originally intended for taxation and mili
tary services.

A  range of values for a variable of interest constructed so that this range has 
a specified probability of including the true value of the variable.

A  systematic error in the study that arises from mixing of the effect of the 
exposure of interest with other associated correlates of the disease outcome

A  study that examines the relationship between diseases (or other health- 
related characteristics) and other variables of interest as they exist in a 
defined population at one particular time.

The study of the distribution and determinants of health related states or 
events in specified populations, and the application of this study to the 
control of health problems.

The systematic assessment of the relevance, adequacy, progress, efficiency, 
effectiveness, and impact of health programmes.

The exposed group is often used to connote a group whose members have 
been exposed to a supposed cause of a disease or health status of interest.

Probably the best-known cohort study of heart disease. Since 1949, 
samples of residents of Framingham, Massachusetts, have been subjects of 
investigations of risk factors in relation to the occurrence of heart disease.

A  study contrasting exposure patterns among new cases of disease gener
ated prospectively, with those of a sample (mostly of non-cases) from the 
study base population.

The joint operation of two or more causes to produce a synergistic or 
antagonistic effect.

A  regression equation modelling the logarithmic odds as a linear function 
of determinants.

The lipoprotein (a) that varies between hardly detectable to more than 
1000 mg/L total Lp(a) mass. The level in healthy individuals is to more 
than 90% genetically determined.

The probability that a particular event will occur divided by the probability 
that the event will not occur.

The odds of a particular exposure among persons with a specific disease 
divided by the corresponding odds of exposure among persons without the 
disease of interest.



Panel study

Perceived health

Population attribut
able risk

Prevalence

Prevention

Public health

Quasi-experiment

Randomised 
Controlled Trial

Risk factor

Secular trend 

Standardisation

Z-score

Observation over a period of time of an individual, group, or initially 
defined population whose appropriate characteristics have been assessed in 
order to observe changes in health status or health-related variables.

Self reported subjective health.

The incidence of a disease in a population that is associated with 
(attributable to) exposure to the risk factor.

The number of instances of a given disease or other conditions in a given 
population at a designated time.

Measures to prevent occurrence of disease or to arrest its progress and 
reduce its consequences once it is established. Primary prevention seeks to 
prevent the initial occurrence of a disease. Secondary prevention seeks to 
arrest or retard existing disease through early detection.

Public health is one of the efforts organised by society to protect, promote 
and restore the people’s health. It is the combination of sciences, skills, and 
beliefs that are directed to the maintenance and improvement of the health 
of all people through collective or social actions.

An experiment in which the investigator lacks full control over the alloca
tion and/or the timing of the intervention.

A n experiment in which the subjects are randomly allocated into groups, 
usually called ”study” and ”control” groups, to receive or not receive an 
experimental preventive, therapeutic procedure, manoeuvre, or intervention.

An aspect of personal behaviour or lifestyle, an environmental exposure, or 
an inborn or inherited characteristic.

Changes over a long period of time, generally years or decades.

A  set of techniques used to remove, as far as possible, the effects of differ
ences in age or other confounding variables, when comparing two or more 
populations.

A  scaling of original value of a variable to a group mean of 0 and unit 
standard deviation. An individual or mean z-value of 0 corresponds to the 
reference value.

Most of the definitions derive from:

LastJM . A  Dictionary of Epidemiology, Oxford University Press, 1988.
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Prologue 1

PROLOGUE

the private..............

For a family physician in rural Northern 
Sweden 15 years ago, the working days 
at the health centre were filled by fre
quent visits for high blood pressure con
trol and diabetes problems among 
mostly elderly people. My daily duties 
at the Burträsk Health Centre were just 
like that. I was only able to barely keep 
up with a never ending line of people 
demanding new check-ups again and 
again. We were short handed and all 
trapped in a position of doctoring to 
symptoms rather than promoting health.

In the midst of this frustration, my 
cousin Henrik died, suddenly and 
completely unexpectedly. He was 48 
years old, apparently healthy and left a 
wife and four young sons behind. The 
postmortem examination indicated the 
myocardial infarction that took his life to 
be his second; the first was never 
diagnosed.

The discrepancy between what I felt 
was necessary and what I was actually 
doing was apparent. I felt it was 
necessary for me, as a family physician, 
to meet health problems before they 
came ”to maturity” as diseases. But I 
did not know how to do it. And I was 
too busy to bring about a change by 
myself.

Two years later, I was employed by the 
Community Medicine Department at 
the Västerbotten County Council as 
medical co-ordinator of a longterm 
programme for the prevention of 
cardiovascular diseases and diabetes, 
the Västerbotten Intervention Pro

gramme (VIP). When I joined that 
journey I did not know where we were 
heading. But I assumed we were travel
ling in a sensible direction.

the idealistic.........

Health is dependent on a number of 
different conditions: Genetic suscepti
bility, health knowledge, educational level 
and socio-economic status are some of the 
health determining factors. As nobody is 
able to control all this by him or herself, I 
regard a health policy, based on equal 
access to health services, but also focusing 
on the necessary conditions for health as a 
cornerstone in a welfare state. In a nation 
such as Sweden there are few things, if 
any, as restricting to peoples’ inde
pendence as health problems.

Consequently, I think it is important for 
different parts of our society to develop 
their knowledge and skills about how to 
promote healthier conditions among 
people. When our ancestors once upon a 
time decided to give children schooling 
and therefore passed the elementary-edu- 
cation statute in 1842, they could proba
bly not prove the benefit of it. They re
garded the law as an imperative necessity. 
Actions to support education and health 
promotion, and actions for a sustainable 
environment have much in common. The 
question is not one of whether we should 
take such actions, but how they can be 
implemented to benefit all in need.

This thesis discusses this ”how question” 
regarding cardiovascular disease preven
tion, mainly based on experiences gained 
during the last twelve years of preventive 
work in Västerbotten. It tells of the be
ginning of this journey...



2 Background

BACKGROUND

A bout the history of car
diovascular disease

In the twenties and thirties, the time 
period when Sweden started its transi
tion towards a modern welfare state, 
attention was paid to differences in 
social conditions, including health. 
Surveys were performed which studied, 
among other things, health conditions in 
populations exposed to poverty, regional 
differences in mortality among poorer 
and wealthier parts of the country, and 
time trends regarding cardiovascular 
diseases. The former Swedish National 
Board of Health (Medicinalstyrelsen) 
decided in 1928 to carry out the 
”Norrlands Investigations”, a study 
aiming at evaluating the associations 
between different diseases and defective 
diets in the north. In their report from 
1934, Odin and colleagues described a 
great part of the Northern Sweden 
population to be living on a diet very 
low both in quality and in quantity; 
cases of obesity were hardly to be seen 
[1]. In 1933, comparable studies on 
autopsied cases were carried out in the 
south, in the north and in Stockholm, 
indicating the incidence of arterio
sclerosis to be lower in the north than in 
the two other areas [2]. Biörck 
characterized the north of Sweden as 
having ”a colder climate, less-developed 
agriculture, and relative poverty”, com
pared to ”the more comfortable and rich 
agricultural southern part.” ”In former 
years there were obvious differences in 
nutritional habits in both these parts 
with a greater consumption of carbo

hydrates in the north and a greater intake 
of both calories and fat in the south” [3].

The Swedish mortality statistics from 
1911 to 1944 showed a downward trend 
in total mortality, and at the same time an 
increase in mortality caused by CVD. 
After considering possible explanations 
(diagnostic criteria, medical nomen
clature, age differences) the conclusion 
was that the rising CVD trend was 
deviating from the general course of the 
country’s health development [4].

During the thirties and forties, the 
scientific debate was intensive on how to 
interpret the pattern of increasing 
mortality from cardiac infarct in western 
countries. In the US, among others, 
Master et al maintained there was no 
conclusive proof that the increase in 
coronary disease had any connection with 
the strain and stress of modern life, and 
denied that certain kind of work and 
modes of living (including diet, tobacco 
and alcohol), would influence the fre
quency of disease among the population
[5]. For Master the trend illustrated a 
”competing diagnosis”, where the 
prevalence of coronary disease increased 
both as the infectious disease mortality 
decreased, and as a result of improved 
diagnostics and a lengthened life span
[6]. However, others considered the in
creasing cardiac infarct mortality to be 
explained by changing living conditions, 
and described the transition from ”once 
an active, agricultural people..” to ”..a 
nation of sedentary city dwellers who 
overate”, primarily based on health 
insurance data [7]. Thus a ”campaign of 
education against overeating, which is 
one of the besetting sins in our country” 
was proposed [8]. A t about this time, in 
his laboratory research Keys, who was to
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became the co-ordinator of the Seven 
Country Study [9], was trying to find 
scientific evidence for the benefit of a 
modified life style. However, Keys was 
frustrated by the limitations offered by 
laboratory environments, when trying to 
do research applicable for humans, and 
called for more population oriented 
research [10]:

”Only in the most limited sense can it 
be said that x days in the life of a rat can 
be counted as y years of useful human 
life. W hat is the caloric equivalent for a 
rat of a hard day of human labour? 
W hat is the human counterpart of a 
microgram of ascorbic acid ingested by 
a rat? These experiments have only 
remote relevance to the situation in man; 
they may be suggestive but it is fatuous 
to proceed to direct quantitative analo- 
gies.

The concern about possible links 
between living conditions and health, 
rather than the ‘competing cause’ theory 
was also observed in the European 
scientific debate. The hypothesis that 
deposition of excess cholesterol in the 
arterial wall was a major cause of 
atherosclerosis was suggested by the 
Russian scientist Anitschkow as early as 
1913, after studying rabbits fed a diet 
rich in eggs [11]. This hypothesis was 
further studied during and between the 
great wars; the connection between 
living conditions and CVD was high
lighted by the war time experience, 
when decreased consumption of foods 
containing fats and cholesterol was 
followed by a decline in prevalence in 
CVD mortality [12,13]. After the 
second world war, Kannisto, in a sub
analysis on regional differences in 
Finland, reported heart disease death to

be particularly common in the 
economically less developed eastern part 
of that country [14], where the intake of 
saturated fat turned out to be especially 
high. The future and widely known 
Eastern Finland community intervention 
programme in North Karelia originated 
in this finding of regional CVD 
differences.

According to mortality statistics, the male 
CVD-renal disease mortality in 1947/48 
for those ages under 43 years was clearly 
lower in Sweden than in US and 
Finland [7]. From studies on the acute 
cardiac infarcts admitted to the 
department of Medicine of the Umeå 
Central Hospital, the frequency of mor
bidity among the Västerbotten popula
tion was reported ”definitely lower” 
compared to certain other areas and, and 
particularly low among ”the population 
in the countryside” [15]. According to 
Ekvall, the explanation for lower 
incidence among rural people ”was to be 
found in the low number of arterioscle
rosis cases. As contributory causes may 
be mentioned a more prevalent leanness 
and a smaller number of hypertensive 
cases among the country folk, and in 
addition there is less mental strain and 
stress and their occupation is more of the 
physical type. An investigation carried 
out on a number of patients showed that 
the cholesterol content of the blood was 
not raised as a rule.” [15].

In the fifties, international studies on risk 
factors and CVD were launched. 
Initiated by Keys, scientists in the US, 
England, Italy, Sweden, South Africa, 
Japan and Yugoslavia began studies 
which aimed to explain differences in 
mortality statistics between different 
populations. In 1954 a Sweden-Italy-
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America comparison by Keys, White 
and Biörck reported a positive 
correlation between coronary disease 
and percent of calories from fat in the 
average diet of the region. Naples and 
Bologna/Modena in Italy had the 
lowest percent (perhaps due to the 
”Mediterranean diet”), Boston and the 
Twin Cities in the U S had the highest, 
while the coronary disease prevalence in 
Malmö/Lund, Sweden, was somewhere 
in between [16]. However, when this 
international collaboration in 1959 
progressed into The Seven Countries 
Study, Finland - but not Sweden - 
decided to participate. The reason why 
the Swedish scientists declined to 
participate in the Seven Country Study 
remains unclear, but a report by Biörck 
from a W H O  conference in 1957 on 
Health Education to the Public gives 
some hints. Biörck strongly opposed the 
health education concept of influencing 
people to change their behaviour (”In 
order to prevent atherosclerosis, do we 
have the right to interfere with the 
dietary habits of the population?”) and 
the idea of health education becoming a 
para-medical speciality. When physician 
delegates expressed concern that many 
physicians were themselves obstacles to 
health promotion, it was interpreted by 
Biörck as ”mud-throwing from 
occupational brothers”. This conference 
report might suggest that Swedish 
medical scientists in leading positions 
expressed doubts as to whether they 
would like to participate in prevention 
programs combating CVD, as they 
were not convinced of the ethics of 
influencing peoples’ life style 
behaviours, and as they felt that their 
supposed ”professional supremacy”

would not be respected [17]. Instead 
those Swedish scientists who were inter
ested in CVD epidemiology decided to 
continue the Swedish longitudinal cohort 
studies beginning in the fifties and sixties, 
for instance, in Malmö, The Kockum 
Study [18], and in Gothenburg, The 
Study of Men Bom in 1913 [19].

Not until the seventies, when Tibblin and 
Axelsson (in the footprints of Carl von 
Linnaeus Lapland Travel Book [20]) 
wrote social medicine accounts of a 
journey in which they visited all 
municipalities and health care centres in 
the Västerbotten province [21], and 
Granvik’s follow-up comparison on 
mortality in different Västerbotten 
municipalities, was the epidemiological 
study of the burden of CVD in Northern 
Sweden once again a focus [22]. Their 
observations initiated the project ”Health 
problems in a county - a basis for health 
planning”, a collaboration between the 
Västerbotten County Council, the 
Department of Social Medicine at Umeå 
University and SPR I (the Swedish 
Planning and Rationalization Institute 
for Health Services), (further described 
on page 12) [23]. The next step was the 
planning of the Norsjö Project and the 
Västerbotten Intervention Programme 
(VIP), and so the journey begins...

Com bating cardiovascular 
diseases

Many biomedical factors have been 
documented as independent risk factors 
for ischaemic heart disease [24,25]: 
elevated total and LD L cholesterol, low
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H D L  cholesterol, elevated blood 
pressure, smoking, physical inactivity, 
diabetes and left ventricular hypertrophy 
on the electrocardiogram. In addition 
several factors involved in the 
hemeostasis [26-29] have been shown 
to be related to coronary events.

Although CVD is the most common 
chronic disease, the prevalence varies by 
age, sex, heredity and social conditions. 
According to current incidence data 
from the Centre for Epidemiology 
(EpC) at the National Board of Health 
and Welfare in Sweden, there is a six
fold increase in C H D  mortality when 
comparing males 70-74 years of age to 
males 50-54 years of age. The 
incidence among postmenopausal 
women approximately equals the 
incidence of a ten year younger male 
population [30]. There are also obvious 
geographic differences, with higher 
CVD mortality in the North compared 
to the South of Sweden [30]. CVD 
and socio-economic status (SES) are 
associated, whether measured by 
education, income or occupation [30]. 
According to data from 1988-92 
unskilled labourers in ages 20-64 are 
twice as likely to die from CH D  as 
skilled workers [30].

Even if CV D has many biomedical risk 
factors, the web of causation is complex. 
Prevention programmes must integrate 
biomedical considerations and social 
conditions. As social factors are strongly 
influential, prevention initiatives have to 
be based also on social concepts. To be 
successful, it is vital that prevention 
programmes influence important risk 
factors, and do so early on.

The underlying key issues in cardio
vascular disease prevention are the major 
determinants of population risk and how 
these determinants can be modified. 
Studies of the prevention of cardio
vascular diseases have previously been 
classified into two main categories 
[31,32]. In the first generation prevention 
trials conducted in the 1960s, the focus 
was mainly on single risk factors such as 
hypertension and hypercholesterolaemia. 
By means of screening procedures (which 
were often restricted to men), high-risk 
individuals were selected for targeted 
interventions. Evaluations were unifac
torial and often supportive to medical 
treatment in high-risk individuals. These 
programmes were, however, risk factor- 
oriented, not population-oriented.

The limitations experienced with the first 
generation programmes, lead to a new 
concept, merging of two strategies - a 
population approach and an approach 
targeting individuals at high risk of CVD 
[33]. The population approach was 
perceived essential because, for many 
individuals, advanced disease or death 
from CVD occurs before the disease is 
detected or any intervention has been 
applied. It was based on the recognition 
that most new cases of C H D  actually 
arise in the large number of people who 
have ”high normal” or borderline levels 
of several risk factors rather than in indi
viduals who have a single excessive high 
factor. Even small changes in the mean 
level and distribution of risk factors might 
have pronounced favourable effects on 
public health. The second approach, the 
high risk approach, targeted individuals 
who were recognised to be at higher risk 
of CVD because they had unfavourable
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risk factors levels or clinically manifest
CVD.

This new concept gave rise to the 
second generation trials in which large- 
scale multifactorial population-oriented 
programmes were combined with the 
high-risk approach. The North Karelia 
Project in Eastern Finland [14], 
launched in 1972, is one of the best 
known comprehensive community-based 
studies of this kind, together with the 
large American community trials in 
California, Minnesota and Rhode 
Island [34-36].

As a lower cost response to these large- 
scale community intervention pro
grammes in the second generation, a 
third generation of strategies was 
developed, starting in the second half of 
the 1980s. These programmes were 
often small-scale, action-oriented and 
community-based with a multiple risk 
factor approach. Contrary to previous 
large-scale and centrally organised pro
grammes, they focused on local inter
sectoral co-operation and emphasise 
existing local networks and structural 
phenomena. In Sweden, many of these 
third-generation-programmes were 
launched. The programmes evaluated in

this thesis, The Norsjö Health 
Programme, belongs to this third 
generation of community intervention 
studies.

Epidemiological studies during the last 
decades confirmed the necessity of efforts 
to prevent CVD, especially in 
populations with a pronounced risk. In 
the US as well as in Europe, prevention 
programmes using a population oriented 
strategy to focusing on the main risk 
factors, aimed to increase the public 
awareness of life style factors, to encour
age alterations of life style behaviours and 
to shift the risk of the entire population to 
a lower level. A  major unsolved question 
is whether the coronary heart disease 
(CHD) and stroke incidence rates would 
improve further if the population strategy 
is combined with a carefully planned 
strategy of simultaneously detecting and 
treating individuals at higher risk. 
Among others, the Population Panel of 
the National Cholesterol Education 
Program (NCEP) in their report 
hypothesised and anticipated a combined 
effect by a simultaneous implementation 
of the two strategies (Figure 1 a, b and 
c), but it has never been empirically 
demonstrated [37].

.2 15

a  10

Cholesterol level (mmol/1)

3 4 5 6 7
Cholesterol level (mmol/1)

3 4 5 6 7 8
Cholesterol level (mmol/1)

F IG U R E  1. Cholesterol distribution in U S population (males/females combined, ages 20-74, 
N H A N E S  II 1976-1980) and potential changes in distribution from a high risk strategy (a), a 
population strategy reducing the mean cholesterol level by 10% (b) and through a combined high risk 
and population strategy (c). (Adapted from Report of the Expert Panel on Population Strategies for 
Blood Cholesterol Reduction. N IH  Publication No 90-3047, 1990 ).
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According to mortality statistics, car
diovascular diseases (myocardial infarc
tion, stroke and peripheral vascular 
disease) are major causes of death, 
mortality and disability in the 
industrialised part of the World [38]. 
This is of increasing importance in most 
countries in transition from poverty to 
development and of special concern in 
most Eastern Europe countries [39].

The number of deaths in Sweden each 
year is about 70 000. About 50% of 
this mortality is caused by
cardiovascular disease. In addition, 
hundreds of thousands of people with 
cardiovascular symptoms are seen by the 
health care system for diagnosis,
treatment and care. Between ages 40 
and 60 the CVD risk is considerably 
higher among males than females, both 
regarding morbidity and mortality. In 
Sweden the CVD mortality has
successively decreased among women
during the last three decades. Among 
men, the previous steady or even 
increasing CVD mortality has been 
replaced during the last 15 years by a 
declining trend [30].

Program m es with prim ary 
care providers as partners in 
community interventions

As this thesis specifically focus on the 
possible role of health care providers can 
play for the realisation of community 
intervention for the prevention of CVD, 
corresponding programs aire presented in 
Table 1, page 8-11. Altogether fifteen 
programmes were included [40-54], by 
using the key-word ”physician”, 
”community” and ”primary care” in 
M EDLIN E, or by the reference list in 
papers identified by the M ED LIN E 
search.

The large community intervention trials, 
like the American Stanford Five, 
Minnesota Heart Health Program and 
Pawtucket Program as well as the 
Finnish North Karelia Programme were 
not included in this review. Some of their 
experiences will be considered in the 
discussion.
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12 Background

Sw eden late to adopt CVD 
com m unity intervention

In Sweden the county councils are 
responsible for satisfying the inhabi
tants’ need of health care, while the 
municipalities are responsible for 
environmental protection, child welfare, 
education, old-age care, nursing homes, 
facilities for leisure time activities and 
other social needs.

Despite the massive health threat from 
CV D  and despite the fact that Sweden 
has been a forerunner in the field of 
child and maternity health, a more 
systematic approach for CVD 
prevention in the whole community is of 
relatively recent date. It has been 
questioned if this delay can be partly 
explained by ”blind faith” of medical 
treatments’ superiority, but no 
conclusive scientific evidence has been 
presented. It has also been questioned if 
the relatively under-dimensioned 
primary health care system, with more 
that 80% of physicians working in 
hospitals and less than 15 percent in 
primary care give rise to less active 
community intervention efforts.

The preventive programme evaluated in 
this thesis, emanates from the discussion 
in the beginning of the eighties. A t that 
time a collaborative group representing 
Umeå university, SPR I and the 
Västerbotten County Council presented 
their conclusions from the project 
”Health Problems in a County” based 
on the Cause of Death Register, Survey 
of Living Conditions and Statistics on 
the Utilisation of Care [23,55]. The 
project focused on Västerbotten and 
called special attention to the regional

CVD mortality variations in Sweden 
[ref]. A t the same time promising reports 
from the community intervention 
programmes in U S and Finland were 
published, showing the concept of Cl to 
be possible and realistic. Concurrently, 
the Swedish Parliament adopted a new 
Health Care Act [56], specifying the 
county council not only to be responsible 
for giving care to people when already 
taken ill. The county councils were also 
bound to further implement preventive 
programmes in order to improve public 
health. This implementation was 
supported by separate government 
subsidy, 52 SE K  per capita, to each 
county council (”Dagmar-money”).

Based on these conditions, and on 
expressed political resolutions, the 
County council in 1984 decided to 
launch a Community Intervention 
Programme for the prevention of CVD, 
the Västerbotten Intervention Pro
gramme (VIP) [57].

Since there were no Swedish prototypes 
for Cl in the area of CVD, a model 
adapted to Swedish conditions had to be 
created. Thus, it was decided to develop 
an intervention programme in one of the 
smaller municipalities in Västerbotten 
County, the Norsjö municipality, thereby 
selecting an area for design and 
evaluation before the programme was 
disseminated to the remaining 14 
municipalities within the county. In this 
decision the county council anticipated 
specific efforts to involve the public in the 
preventive initiatives. Norsjö was 
supported by a minor contribution from 
the county council, but the main work 
was supposed to be accomplished by the 
regular staff in primary care as well as in
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municipal administration and in 
voluntary organisations.

The Norsjö Health Programme was 
designed drawing on experiences from 
other community interventions, in 
particular the North Karelia Project in 
Finland [58]. The programme was 
designed to combine a population 
strategy with efforts to meet, examine 
and give advice individually to people 
when they were 30, 40, 50 and 60 
years of age. Using the primary care 
system as a part of the community 
intervention, the programme carried out 
systematic risk factor screening and 
counselling by its family medicine
providers at the same time as the 
community intervention programme
used strategies to raise public 
awareness. The programme was
supported by an advisory group from 
Umeå university (the V E R N A  group), 
representing medicine as well as social 
science. The advisory group provided 
scientific advice and developed the 
project guidelines which specified levels 
for active risk factor intervention,

according to risk factor burden, age and 
sex.

The V ästerbotten Intervention 
Program m e (VIP)

Subsequently the Norsjö prevention 
concept has gradually been implemented 
in the 14 remaining municipalities in the 
province of Västerbotten. The successive 
development of the programme, 
municipality by municipality, and the 
cumulative number of Västerbotten 
residents who have participated in the 
programme up to 1996 is illustrated in 
Figure 2. The proportions of participants 
at the selected ages were 71% (1990), 
48% (1991), 57% (1992), 58% 
(1993), 52% (1994), 52% (1995) and 
57% (1996). A n advanced training 
programme was developed, providing 
further education to all family physicians 
and district nurses in the county.
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VIP-Participants, 
Cum ulative num bers

50 000

40 000

30 000

20 000

10 000

1985 86 87 88 89 90 91 92 93 94 95 96

Nor sjö ------------------------------------------------------------------------------------------- ►
Lycksele -------------------------------------------------------------------- ■>
Vindeln ---------------------------------------------------------------------- ►

U m e å ----------------------------------------------------------------
Sorsele --------------------------------------------------------------

Bjurholm ------------------------------------------------- >
Nordm alin g ----------------------------------------------- ►
Vännäs ------------------------------------------------------►
Robertsfors ----------------------------------------------- ►
Storum an ------------------------------------------------- ►
Vilhelmina ------------------------------------------------- ►

Skellefteå ----------------------------------------->
M a lå --------------------------------------- ►
D o r o te a -----------------------------------►
Å s e le ---------------------------------------►

F IG U R E  2. The successive build-up of the Västerbotten Intervention Programme (VIP) in all 
municipalities in the Västerbotten county, illustrated by name of municipality and launching year.

The N orthern  Sweden 
M ONICA Study

Parallel to the launching of V IP, the 
two northern-most provinces of Sweden, 
Norrbotten and Västerbotten, were 
connected to the W H O  M O N IC A  
Project (Multinational Monitoring of 
Trends and Determinants in 
Cardiovascular Diseases), forming 
Northern Sweden M O N IC A  Study

[59,60]. The M O N IC A  Project 
included an invitation of a total of 2,000 
inhabitants, aged 25 - 64 years, ran
domly selected from the population 
registers in every fourth year (1986, 
1990 and 1994), to take part in a 
screening examination for cardiovascular 
risk factors. Thus, the Norsjö programme 
was offered a solid reference population. 
The health surveys in Norsjö were mod
elled to allow comparison with the 
M O N IC A  study.
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AIMS

The overall aim of this thesis is

•  to explore the role of primary health 
care within a CVD community inter
vention programme.

Specific aims are

• to appraise the feasibility of a joint 
venture between primary care, local 
authorities and organisations.

•  to assess characteristics among those 
invited to health surveys within the 
larger framework of a community 
intervention programme.

• to analyse risk factor patterns during 
ten years of intervention.
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THE NORSJÖ HEALTH 
PROGRAMME

The Norsjö municipality, situated in the 
inland part of the Västerbotten 
province, Figure 3, became a separate 
municipality in 1834 [61] and had at 
the beginning of the health program a 
population of 5.500 residents. The 
Norsjö municipality can be char
acterised both as rich in traditions and 
bounded by traditions. There is an 
ancient lineage to Free-Church and 
temperance organisations. The popular 
movements, especially the labour 
movement and adult education organi
sations have been strong forces for social 
cohesion. During the last decades 
Norsjö had the highest proportion of 
industrial workers in the Västerbotten 
province. Belonging to the inland part 
of the province, employment has been 
characterised by heavy physical work in 
forestry, agriculture and mining. The

workers’ daily food intake was principally 
based on milk, flour, sausage and often a 
special form of ”American” bacon. 
People were used to working hard and to 
eating enough to keep their strength. 
This physical work had, however, 
diminished during recent decades, while 
eating traditions might have been more 
persistent.

When the project ”Health Problems in a 
County” was presented, the high CVD 
mortality among men and women in 
Norsjö was recognised as a main 
problem. By their own experiences, 
people knew that CVD events were not 
striking randomly, as some families 
suffered much. The ground was prepared 
for community intervention.

During the relatively short 10 year period 
reported in this thesis, Norsjö has 
experienced both economic recovery, 
increasing unemployment and socio
economic insecurity. Thus, the Swedish 
economic crisis during the last years, has 
been an every day reality also in Norsjö.

In te r v e n tio n

Västerbotten
Province

Sweden £

F IG U R E  3. The intervention and the reference areas.
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The Norsjö Health Programme was 
launched in 1985 in an atmosphere of 
strong expectations. A t that time the 
Norsjö municipality board as well as 
private persons had already expressed 
their concern and turned to the County 
council with a request for public health 
initiatives. They recognised the epide
miological data presented in the project 
”Health Problems in a County” both as 
disturbing and as a strong confirmation 
that CVD was a major public health 
problem in this community, Figure 4

[23,62]. It was considered quite a 
different approach when the Norsjö 
model was developed, integrating volun
tary organisations, municipality execu
tives, health care employees and 
researchers from Umeå university. The 
broad support for the health initiative was 
demonstrated when representatives for 
some one hundred voluntary 
organisations, together with politicians, 
planners, primary care personnel and 
researchers came together at the Norsjö 
”kick-off” meeting in January 1985.

Ü  E x c e ss  c a s e s  re la tiv e  to  C o u n ty  fig u re s  

Ö  E x c e s s  c a s e s  re la tiv e  to  n a t io n a l  f ig u re s
N o .  o f  c a s e s

M e n W o m e n

80

60

40

20

1969-73 1974-78  1979-83 1969-73 1974-78 1979-83

F IG U R E  4. Observed number of cardiovascular deaths in ages 15-74 in Norsjö municipality 
during 15 years in relation to what could be expected when comparing with the county of Västerbotten 
and all Sweden. Ages 15-74 [62].

A t that time, all health care staff 
(including physicians) in Norsjö were 
employed by the Västerbotten County 
Council; three physicians, one dietician, 
six district nurses, two laboratory 
assistants and three medical secretaries. 
A n arrangement between these primary

care providers and the county council was 
established which defined the Norsjö 
P H C ’s long term responsibility for the 
comprehensive health provider survey as 
well as for the participation in the 
community-based public health activities.
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The jo in t venture

People live in communities. The Norsjö 
concept was built on that principal fact. 
But it was also based on the assumption 
that communities are different. Com
pared to urban areas, rural people 
might have a more pronounced feeling 
of belonging to different formal and 
informal networks in the local commu
nity, be more acquainted with each 
other and feel more dependent on each 
other. They work together in the same 
work sites or shop at the same grocery 
store. They meet at the parent-teacher 
association meetings or sing in the same 
church choir. They are members of the 
same voluntary organisation and attend 
the same sport meetings. Together they 
carry the social norms and attitudes of 
the community. The Norsjö Model of 
community intervention implied 
addressing and counselling each and 
everyone individually at certain ages, at 
the same time bringing messages about 
life style changes, eating habits, alcohol 
consumption, physical activity and 
psychosocial conditions to the general 
public of the local community.

The individual approach

The individually oriented approach was 
not a simple screening to identify and 
treat individuals with high levels of risk 
factors. The main idea was to create an 
arena for communication between indi
viduals and health professionals 
regarding health problems. The 
invitation to each resident 30, 40, 50

and 60 years of age was the reason to 
meet. Once participating anyone could 
bring up their personal problems, 
regardless if they were medical, social or 
personali. This alternative way of using a 
health survey has been reported from 
other health promotion programmes. In 
the Kirseberg evaluation participants in 
lower socio-economic strata were more 
prone to use the health survey in the 
alternative way [63]. Eveiy participant 
got personal feed back based on their 
biomedical measurements.

During the period 1985-94 all health 
surveys in Norsjö were performed during 
October and November each year. In the 
survey blood pressure, total cholesterol, 
triglycerides, height, weight and waist/hip 
ratio were measured. A n oral glucose 
tolerance test and an electrocardiogram 
were carried out. Every person was asked 
to donate a blood sample to be stored in 
the Northern Sweden Medical Bank 
[64] for future research purposes, and to 
answer a questionnaire about dietary 
habits, tobacco and alcohol consumption, 
physical activity, socio-economic factors 
and psychosocial conditions. When the 
Norsjö health surveys were planned in 
1985, it was decided to use the 
M O N IC A  comparison in the evaluation. 
This required that all blood samples from 
each year were to be analysed at the same 
occasion, and thus all blood samples were 
kept frozen until all health surveys were 
accomplished for each year. Conse
quently people had to wait some weeks or 
month before they got the individual test 
results. If alarming medical symptoms 
were recognised, however, people were 
immediately referred to their ordinary 
physician. Otherwise the participants 
were invited to make a second visit to the
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Norsjö health centre. They got 
individual information about the results 
from their tests - and were counselled 
based on the test results and on answers 
in the survey questionnaire.

When the Norsjö Programme was 
introduced, the Swedish national 
guidelines regarding CVD were 
focusing on secondary prevention, and 
its measures were consequently not 
applicable when counselling apparently 
healthy people. The V E R N A  group 
developed temporary project guidelines, 
which specified levels for active risk 
factor intervention, according to risk 
factor burden, age and sex [65]. When 
national guidelines eventually were 
approved, the Norsjö Program adjusted 
its guidelines accordingly.

However the lack of biomedical 
guidelines increased the freedom to 
focus on life style modifications. The 
idea behind the individual approach 
(health survey and counselling) was not 
to make patients out of apparently 
healthy people. If no alarming medical 
symptom was recognised, both the 
counselling physician and dietician 
focused on life style modifications.

The intention was to address eating 
habits as well as smoking, alcohol habits 
and physical activity. In the preparatory 
process, however, many suggestions 
were presented regarding the need to 
give priority to modified eating habits. 
As high lipid levels turned out to be the 
most prominent risk factor in the initial 
health survey in 1985, it was obvious 
that a focus on diet was needed. In the 
individual counselling a successive 
modification towards a reduced and 
altered fat intake and an increased fibre

intake was the main theme. To simplify 
the message regarding fat, it was summa
rised into three components:

•  Reduce overall fat intake

• Choose the best fat quality

• ”Bum  the fa t” - increase physical 
activity.

On the whole, the counselling pedagogy 
regarding dietary habits was based on the 
slogans: ”One piece of advice to
remember is better than a wish list to 
forget/ ” and ”Better small changes by 
everyone, than large changes by afew !'\

Surprisingly, one of the difficulties in the 
counselling was peoples’ prejudices and 
misunderstandings regarding healthy life 
styles. According to the former chief 
physician at the Norsjö Health Centre, 
people initially thought it was necessary 
for them to mortify themselves, e.g. adopt 
an extreme vegetarian diet or engage in 
heavy exercise, in order to benefit from 
the programme. It was possible, however, 
to alter these misunderstandings into 
more realistic expectations [66].

The population approach

A t the beginning of the Norsjö pro
gramme it was not evident which strategy 
would be appropriate to reach the Norsjö 
residents with messages regarding health. 
Neither the health centre staff nor the 
municipality board had any experience 
with targeting a whole population. Since 
there were no Swedish prototypes, the 
Norsjö programme tried to utilise 
experiences from other community
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intervention programmes [58], But the 
essential idea was to take advantage of 
all local resources: the local health care 
staff, the municipal employees (in 
schools, leisure-time activities, cultural 
affairs, environmental protection, social 
welfare), the political parties, the 
voluntary organisations, the local 
branches of popular movement, the local 
adult education institutes, the staff in the 
grocery store and the media. The 
programme was co-ordinated by a local 
collaborative committee, representing 
voluntary organisations as well as the 
Norsjö municipality executive board and 
the Norsjö Primary Health Care. 
During the first two years of the 
programme 2400 out of the total 5400 
residents (44%) in the Norsjö munici
pality had participated in some kind of 
information meeting, public discussion 
or health education programme.

The activities co-ordinated within the 
framework of the Norsjö intervention 
programme consisted of many com
ponents. Schools and pre-schools devel
oped more variation and healthier 
contents in the school lunch menu, in 
composing the dishes and in laying the 
table. Local associations organised 
health information meetings for their 
members and were supported in making 
information folders targeting health 
issues. Education materials were 
produced for local study groups 
(studiecirkel) about the history of 
Norsjö concentrating on social life and 
local culture, on health problems and 
health care and on food traditions and 
traditional food [67]. The Norsjö 
collaborative committee invited residents

to meetings in the nine largest villages in 
Norsjö; people had the opportunity to 
discuss health problems and health 
initiatives with representatives of the local 
collaborative committee.

Grocery stores provided cooking 
demonstrations and, at different public 
information activities, cooking recipes 
with a low fat/high fibre profile were 
presented. Health education materials 
were produced by the local government, 
including a calendar focusing on leisure
time activities and a number of editions of 
different health information papers 
delivered to every household (Norsjö- 
News and Environmental Health). 
These papers invited the public to 
comment on the different health activities 
they were exposed to, by conveying their 
points of view through letter boxes in 
their grocery stores. The comments were 
used as one source of feed back and 
evaluation for the programme.

The Norsjö Dental Care arranged 
activities integrating the traditional dental 
care for children and adolescents, with 
attention to what smoking, using snuff 
and fatty and sweet unhealthy food might 
cause in terms of dental caries, and future 
susceptibility to health problems [68]. 
The Norsjö Pharmacy contributed 
exhibitions and series of lectures for 
different study groups. Furthermore, the 
Norsjö occupational health centre, the 
Norsjö primary care providers, local 
business firms and the trade union 
representatives made agreements which 
enabled the Norsjö Programme to be 
presented at fourteen different work sites 
during working hours.
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F IG U R E  5. Types of intervention in the community intervention in Norsjö.

A  basic idea was that the different 
components should reinforce each other. 
By creating an interaction between the 
individual counselling and the food 
labelling system, cooking demonstra
tions in grocery shops and study group 
activities, school health care and 
educational activities, the different 
components were supposed to support 
each other, and be perceived as a 
totality to the public (Figure 5).

The food labelling system

Along with the individually-oriented 
and population-oriented initiatives, 
there was a demand to facilitate health 
promotion by initiating more structural 
change in co-operation with the food 
industry. In the North Karelia 
programme, the dairy and meat 
producers had developed new products 
with a more healthy profile [14]. 
Evaluation indicated these products to 
be of interest both from a CVD health

perspective and from a commercial point 
of view.

In 1984 a Swedish governmental 
committee discussed different possibilities 
regarding food labelling [69,70]. Based 
on this and on the North Karelia 
experiences, the idea of creating a local 
food labelling system was born, with close 
collaboration between all the local 
grocery shops in Norsjö, the Norsjö 
Health Programme and the Department 
of Nutritional Research at Umeå Uni
versity. The first step was to involve and 
get support from all eligible local grocery 
stores and the second step was to involve 
the Swedish National Food 
Administration for advice and evaluation 
purposes [71]. But as food labelling was 
a concept influencing a large variety and 
range of food producers, it was regarded 
as a necessity to involve the national 
authorities, as well as the food industry, 
wholesalers and regional and local 
politicians.

The food industry associations in 
Sweden questioned the idea [72] and the 
association of Swedish food industry
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(Sveriges Livsmedelsindustriers
förbund, SLIM) turned to the members 
of the Västerbotten county council to 
ask them reconsider the plan [73]. By 
these initiatives the food industry was 
able to delay the experimental labelling 
system in Norsjö. However, as 
participating storekeepers were assured 
that they would be treated with 
confidentiality, the grocery store in 
Norsjö, the Västerbotten county council 
and the Norsjö municipality 
environmental protection board decided 
to run the experiment and, as the first 
step, shelves containing the specific food 
items, were labelled with the V IP  heart 
symbol. The experiment was launched 
in April 1987, while the second step, 
where the food manufacturing industry 
labelled the package as part of the 
production line, occurred six months 
later.

The Norsjö municipality environmental 
protection board was made responsible 
for the realising of this goal. A  working 
group with representatives from the 
department of nutritional research at 
Umeå university, the Swedish national 
food administration and the department 
of community medicine at the 
Västerbotten county council decided on 
the criteria for ”low fat” and ”high 
fibre” for each of the relevant eight 
product groups and provided technical 
support [74]. The working group took 
responsibility for collecting and merging 
data, and computerising sales statistics, 
based on the copies of data files 
(magnetic tape) for all food delivered 
from wholesalers to the nine grocery 
stores in Norsjö during 1986 to 1989 
[75]. The software for this food 
registration was developed in co

operation with the than unit for medical 
informatics (M EDIFO) at Umeå univer
sity.

The food labelling system was introduced 
to people by posters in each grocery store, 
by the local Norsjö News and by other 
media. The employees in the grocery 
stores were given enough background to 
be able to answer questions from the con
sumers. As soon as the experiment went 
in to its second phase, and the food 
manufacturing industry could label each 
package with the new symbol, the two 
major grocery store chains in Sweden 
created their own food labelling symbol: 
ICA used a green spot, and Konsum a 
green triangle, all based on the Norsjö 
criteria. Eventually the national food 
administration created a joint national 
symbol: The green key-hole [76]. Once 
the manufacturing industry labelled 
packages it was no longer a local Norsjö 
project. Thus, the original evaluation 
plan to assess the impact of the food 
labelling in and outside of Norsjö was 
revised. However, the numbers of items 
that could fulfil the food labelling criteria 
increased in seven of the eight product 
groups, indicating that new low fat and 
high fibre products could be developed 
parallel to the development of the 
labelling system [75].

In Norsjö a majority of the consumers 
considered the food labelling to be 
positive and useful in helping them to 
choose healthier alternatives and to 
estimate price, taste and health being of 
equal importance at the moment of pur
chase [75]. Sales statistics regarding 
dairy products based on the Norsjö Food 
Monitoring Project (parallel to the food 
labelling system) show an increasing 
consumption of lower fat products
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(Figure 6). The purpose of the diet 
advice regarding milk, was not to reduce 
the total milk consumption, but to 
support a changeover to items with 
lower fat. While the amount of fat from 
milk in Norsjö decreased by 34% from 
1985 to 1989, the milk consumption 
decreased by 13%. In the region, milk

consumption was reduced by 8% during 
the corresponding time period. When 
using milk items (at different fat levels) as 
markers, sales statistics suggest the 
changes towards healthier consumption 
patterns to occur faster in Norsjö than in 
the reference municipalities, Asele and 
Vindeln [75].

Kilogram 
fat from milk

Kilogram
milk
200

I I 150

100

50

1985 1986 1987 1988 1985 1986 1987 1988

1 Mük 3% ED Mük 1 -1.5% □  Milk 0.5% 0  Litre milk

F IG U R E  6. Sales statistics on fat from milk and consumption of milk, calculated as kilogram per 
person and year in Norsjö [75].

The school lunch

The role of the municipality in a 
community intervention programme for 
the prevention of cardiovascular diseases 
was not obvious at first sight. Models in 
programmes reported from other 
countries were difficult to apply to 
Norsjö conditions, as structure, statutes 
and social conditions differ. The Norsjö 
municipality board, however, decided to 
ask every administrative unit (i.e. 
school, social welfare) to bring the 
Norsjö health programme to the agenda 
of every committee meeting and to 
decide what steps should be taken in the 
implementation. The public newsletter

and the food labelling system are 
examples of municipality activities. The 
”reversed” school lunch is another 
example.

The Norsjö municipality board as well as 
the school lunch personnel wanted 
improved school lunch to be a strategic 
local health promotion effort, but were 
worried that a healthier school lunch 
would be too expensive. However, 
together with the dietician in the Norsjö 
Health Programme, the school lunch per
sonnel found a solution, both healthy and 
inexpensive. Drawing on the experiences 
of the Swedish Christmas smorgasbord, 
where many guests get satisfied by the 
pickled herring and cannot eat the roast
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meat, they decided to reverse the order 
in which the menu was presented and 
the food served:

”Meatballs, potatoes and carrots” 
became ”carrots, potatoes and meat
balls” both on the schools’ weekly menu 
and in the school restaurants. As the 
hungry Norsjö kids tended to fill the 
plate with what they saw in the first 
deep dish, they learned to increase the 
consumption of carrots and potatoes, 
and eat fewer of the (much more 
expensive) meatballs. To conclude, all 
seemed to be pleased by the reversed 
school lunch: the dietician (because of 
nutritional balance), the school lunch 
personnel (who felt more appreciated) 
and the Board (because costs were 
equivalent). The children especially 
appreciated the fact that the new school 
lunch solution also made it economically 
possible to bring about some eagerly 
awaited special treats now and then....

The public’s opinion about the 
intervention com ponents

According to the Norsjö public, the more 
individually oriented components (the 
health survey and the counselling) were 
felt to be most influential. Other 
components were ranked lower. Taken 
together, however, the total effects of the 
different population oriented components 
in 1986 were estimated to be of equal 
importance as the individually oriented 
components [77]. Three years later, the 
estimated magnitude of influence was of 
course decreased, perhaps because of 
lower intervention intensity and because 
of the process towards ‘normality’, i.e. 
when people get used to a programme, 
they may underestimate its effect, Figure 
7.

Health survey 
Counselling 
Food labelling 
Norsjö News 
Newspaper
Physical activities, sport 
”How to cook”
Advices from family
Radio
TV
Advices from friends 
The local public opinion 
Health info at work 
Study groups 
Public meetings

□  1986-88
□  1989-91

-J-------- 1-1------. I-----1 I___ i 1___ . I__i I
10 20 30 40 50 60 70

Percent answering "much" or "very much"

F IG U R E  7. Participants’ reported influence of different components in the Norsjö intervention. 
The alternative ”much influenced” and ”very much influenced” are shown combined (unpublished 
data).
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MATERIALS AND 
METHODS

General design

In the evaluation of medical technology 
and new medications, the randomised 
controlled trial (RCT) is commonly 
ranked as the ”gold standard”. This 
ranking assumes that the study will be 
accomplished under ideal conditions, 
comparable to those of a laboratory 
experiment, where all test subjects are 
independent and the controls are 
distinguished from the treated only with 
regard to one thing: The controls are 
not exposed to the intervention of 
current interest. In contrast to the RC T, 
a community intervention programme 
initiates a process within a social context 
and seeks to utilise the group dynamics 
and interactions inherent that context.

The R C T  clinical prototype is the drug 
trial, where the test subjects are 
randomised either to a group receiving 
pills containing an active agent, or to a 
placebo group. The purpose of the 
R T C  is to assess whether, if there is any 
difference between the active agent and 
the placebo, it is significantly greater 
regarding the outcome variable, than 
what could be expected by random 
variation. If the difference is ‘significant’ 
and can not be explained by any other 
differences between the treatment and 
control groups, there is a true 
intervention effect; i.e. a true effect of 
the drug.

How practicable is the randomised 
controlled trial design when evaluating a 
community intervention? A  community

intervention is characterised by many 
health promotion activities, both simple 
and complex, which are connected to the 
every day life of a local community. 
These activities can differ in intensity, 
focus, and profile over time.

Therefore there are two major problems 
to be considered: First, there is the issue 
of measuring effectiveness rather than 
efficacy, when evaluating a community 
intervention. For example, while a Cl 
deals with applied science, the R C T  
utilises the laboratory context. Let us 
assume, according to a R C T , that a 
certain drug had a higher efficacy than 
another, but the practical implications of 
using that drug would mean more 
expense in terms of manufacturing costs, 
storage in a freezer and so on. If 
increased expenses resulted in a relatively 
low usage compared to a less potent 
drug, but one better received by patients, 
the effectiveness of the drug with lower 
efficacy might be much higher.

This situation is even more complex in a 
Cl evaluation. Acute cardiac events and 
risk factor outcomes are important, of 
course, but in the Cl evaluation it is not 
enough to assess only outcomes in terms 
of endpoints. In contrast to the R C T, 
where the exposure is defined and often 
dichotomised (treatment/non-treatment), 
the exposures in a Cl are multiple, 
consisting of many interacting parts and 
partners. As a major purpose of 
evaluation is to examine the process of 
what has happened and why, it is 
important to understand which inter
vention components work and which 
don’t. It is also important to assess how 
different combinations of components 
may interact, and with what result.
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Second, there is the question of what 
comparisons are relevant. There are 
many pitfalls when trying to use the 
R C T  method to evaluate a community 
intervention programme which is, by its 
nature, full of nuances and issues 
difficult to measure. In the Norsjö 
programme the R C T  was initially 
considered an appropriate evaluation 
design in terms of selecting a control, or 
reference community. However, when 
considering the relevance of such a 
comparison, it was not thought possible 
to find a comparable community in 
Northern Sweden which could be kept 
uninfluenced by the public attention that 
the Norsjö programme would likely 
attract. Furthermore, it was considered 
unethical to do health surveys in the 
control community without taking steps 
to counsel and/or to bring those needing 
risk factor modification to treatment, 
especially if the health surveys were 
carried out by the usual primary care

providers. In addition, an R C T  design 
would not focus sufficiendy on the many 
facets of the community intervention, i.e. 
the process variables, and would thus not 
be able to address the qualitative aspects 
of the intervention. It would instead 
concentrate on evaluating the ‘hard’ 
endpoints. Thus the R C T  was rejected 
as a model for the Norsjö evaluation. 
Instead a quasi-experimental design was 
selected and the population in the largest 
Northern Sweden Counties of 
Västerbotten and Norrbotten was used as 
a reference population, surveyed by the 
Northern Sweden M O N IC A  study.

The community intervention programme 
in Norsjö seeks to make the best of a 
combination of health promotion activities 
directed at the population and 
individually oriented counselling. In the 
”Norsjö window” the two strategies 
potentially support each other (Figure 8).

Health care 
providers 
not involved 
in the program

The Norsjö 
window

P o p u l a t i o n

o r i e n t e d

h e a l t h

p r o m o t i o n

a c t i v i t i e s

I n d i v i d u a l

C o u n s e l l i n g
Individual 

health care the 
only active part 
in the program

F IG U R E  8. The basic intervention concept
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The evaluation has a quasi-experimental 
design and is based on 16 different 
surveys (Figure 9):

• Data from the Norsjö intervention 
area were collected from ten inde
pendent cross-sectional surveys during 
the ten year period from 1985 to 
1994 and from two Panels following

By using these different data sources in 
the evaluation it is possible to describe 
changes in risk factors in those exposed 
both to individual counselling and 
population-based activities, and those

up the 1986 cross section (after two 
and after five years) and one Panel 
following up the 1989 cross section 
after two years.

• Data from the reference area were 
supplied through the Northern Sweden 
M O N ICA  population surveys in 
1986, 1990 and 1994.

exposed to the population-based activities 
alone. Both will be compared to the 
reference area which lacked specific 
intervention activities (Figure 10).

PANEL STUDY
In d iv id u a l follow -up
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119951985

2  y e a r  
P a n e ls

5 y e a r  
P a n e ls
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[19971
I  1

1987

1988 1998

I y(2  y e a r
P a n e l , 

■ ipääeég|| ^

[l990
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CROSS SECTIONAL STUDIES
A n n u a l su rveys  o f ind iv id u a ls  
3 0 , 4 0 , 50 an d  60  y e a rs  of age.

1992

MONICA S u rvey  
(R eferen ce p op u la tion )

1993

r  -
S tu d ie s  n o t  in c lu d ed  

in  th is  th e s is L__

P lann ed  s tu d ie s

F IG U R E  9. The general design of data collection.
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Population-based 
health promotion 

activities
Yes No

Yes

Individual
Counselling

No

Norsjö PANEL 1986, 
re-examined 

1988 and 1991

Norsjö CROSS 
SECTIONS 1985-94

Northern Sweden 
MONICA surveys 

1986, 1990 and 1994

F IG U R E  10. The evaluation model.

Measurements and procedures

In the measurement of risk factor levels 
in the intervention area, the methods 
have been identical to those used in the 
reference area for blood pressure, Body 
Mass Index and smoking habits. 
Regarding cholesterol, there was a 
decision prior to the 1986 M O N ICA  
survey to use the Boden Hospital 
laboratory for the M O N IC A  lipid 
analysis, while the Norsjö cholesterol 
analysis was carried out at Umeå 
University Hospital laboratory (twice 
for each sample, whereupon the mean 
was calculated). In both cases, the 
blood samples for total cholesterol 
analysis were kept stored in a deep
freeze blood bank at -80° C. The 
routines in the Boden laboratory have 
been adapted according to W H O  
standard, and have been frequently 
calibrated to correspond to the levels of 
the Prague W H O -M O N IC A  labo
ratory [78]. It would have been

advantageous for the study if all lipid 
analyses had been performed in the 
same laboratory and at the same time. 
There is, however, also a ”natura]” 
variation in blood cholesterol. In the 
Umeå laboratory, the correlation 
coefficient was 0.99 and the mean dif
ference between the two Norsjö blood 
sample sets was 1%. When analysing 
99 M O N IC A  blood samples in Umeå 
the correlation coefficient was still very 
high, 0.98, and on average the mean 
value was 3% lower in Umeå than in 
Boden (MONICA-reference labora
tory).

Problem areas

The thesis links together the contents of 
six original papers. As each paper 
focuses on different parts of the pro
gramme evaluation, the purpose is to
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model a web of experiences and 
conclusions received during the ten 
years 1985-94.

TA B LE 2. Thematic overview of the thesis.

The problem areas have been addressed 
with different methodological 
approaches and by using different data 
sets. From a more biomedical approach 
it might be useful to take the risk factor 
pattern, as recognised by baseline health 
surveys as the point of departure. A  
public health approach, however, would

An overview of the papers in terms of 
different principal points, study designs, 
data sources and specific subjects is 
given in Table 2.

rather be based on intervention
premises, as prevention need effective 
tools to be justifiable. In the result and 
the discussion sections, intervention
premises as well as risk factor pattern are 
addressed, and as the potential role of 
primary health care providers within a 
larger framework of community

P r o b le m  a re a s S tu d y  d e s ig n s D a ta  S o u rc e s S u b je c ts P a p e r s

I n te rv e n t io n
p re m is e s

Cross sectional Health examination 
Questionnaire

Norsjö Cross-sections: 
n=2,289

I and IV

Panel Health examination 
Questionnaire

Norsjö 1986 Panel: n= 154 II

Case-Control Health examination 
Questionnaire

MONICA AMI incidence 
registry
Medical Bank blood sample

78 cases and 156 controls V and VI

S e le c tio n  b ia s Cross sectional Health examination 
Questionnaire

VIP cross sections: n=24,870 III

Census Questionnaire (FoB90) Census 1990: n=24,870 III

Panel Health examination 
Questionnaire

Norsjö 1986 Panel: n= 154 II

R is k  fa c to r  
p a t t e r n

Cross sectional Health examination 
Questionnaire

Norsjö Cross sections: 
n=2,289

I and IV

Panel study Health examination 
Questionnaire

Norsjö 1986 Panel: n= 154 II

Case-Control Health examination 
Questionnaire

AMI incidence registry 
Medical Bank blood sample

78 cases and 156 controls V and VI
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intervention is a focus for the thesis, the 
assessments also includes an evaluation 
of possible selection bias, especially 
regarding participation in the yearly 
repeated health surveys. An attempt is 
made to explore the ”art” of co
operation between different preventive 
”forces” in the local community and the 
potentials of the Swedish primary health 
care system as an arena to reach all

individuals. The risk factor pattern, 
illustrates to what extent targeted risk 
factors were able to be modified by the 
Norsjö programme and which groups in 
the local community who benefited from 
the programme. Finally by studying 
selection bias it is possible to further 
discuss the ability of the Norsjö program 
to reach those in most need, both with 
regard to intervention premises and the 
risk factor pattern.
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RESULTS

Intervention prem ises

The basic idea of preventive pro
grammes is to bring about a lasting 
reduction of factors leading to disease 
by influencing the level of harmful 
conditions individuals are exposed to, or 
expose themselves to. Compared to 
pharmacological treatment, community 
intervention activities are mosdy low 
intensive. Yet, it is possible to compen
sate for the low intensity, if the 
preventive activities continue over a long 
time.

However, duration by itself may not be 
sufficient. The community intervention 
programme must be adapted to its 
purpose, both with regard to acceptance 
among the target population and to its 
single components. There is also a need 
of facilitating local structures. As many 
of the different interventive activities per
formed by voluntary organisations are of 
quite a short duration (and in full 
progress just over one season), other 
structures have to continue to maintain a 
basis of lasting commitment.

Finally, to achieve a lasting effect, a 
preventive programme has eventually to 
be integrated as a permanent element in 
the local community. To facilitate this 
integration the Norsjö Programme was 
built on existing structures during the 
experimental stage (Paper I).

The participation rate in the cross 
sectional surveys has been very high, 
particularly during the first part of the 
Norsjö programme (Paper I), thus 
illustrating that the programme was

accepted by the public. This broad 
acceptance might be one main reason 
behind the risk factor decline, as higher 
participation rates mean higher represen
tation of high risk groups, with larger 
preventive potential.

During the ten year period reported in 
Paper IV, the programme has been a 
combination of continuing and occasional 
programmes (Figure 5, page 22). It is 
reasonable to believe that the different 
parts in the Norsjö Programme have 
supported and inspired each other, 
creating synergistic effects: The sub 
samples of the population, 30-, 40-, 50- 
and 60 years old, invited each year to the 
health survey have also been a recurrent 
reminder of the CVD issue. Concur
rently, alternating public health activities 
have been able to highlight occasioned 
practical problems with reference either to 
seasons, commercial trends or scientific 
controversies, thereby strengthening a 
market for health surveys and individual 
counselling.

According to study groups and media 
reports and records kept by the local 
collaborative committee in Norsjö, the 
intensity of population based activities 
was clearly higher during 1985-89. 
During this period, risk factor changes, 
particularly in cholesterol, were also more 
pronounced. However, both for mean 
cholesterol and mean blood pressure, 
there was a decreasing trend even later 
in the intervention period (Paper IV).

The design of the evaluation enables 
comparisons between people exposed to 
population-based activities alone (the 
cross sections) and those exposed both to 
health surveys and population based 
activities (the Panels). As shown in
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Paper II, there is an indication of 
different rates of change between the 
cross sections and the Panel; thus the 
Panel seemed to reach the reference 
area levels more rapidly (at the 2 year 
follow-up), with the cross section 
catching up a few years later. A  similar

m m ol/l
7.5

N o r s jö  C r o s s  S e c t i o n s  
1 9 8 6  a n d  1 9 8 8

N o rs jö  C r o s s  S e c t io n s  
1 9 8 9  a n d  1 9 9 1

6.5

5.5
19911986 1988 1989

F IG U R E  11. Mean cholesterol levels after two 
compared to the corresponding cross-sections.

Selection bias

It is well known that socially privileged 
groups have advantageous risk factor 
patterns. The Norsjö population is no 
exception (Paper I, Table 5). If the aim 
is to reduce the risk factor burden 
without widening the social gap, the 
challenge is how to reach effectively 
also unprivileged groups. As the 
number of non-participants in the 
Norsjö study was rather few, it was 
difficult to assess selection bias based on 
Norsjö survey data. The Norsjö 
prevention concept was successively 
introduced in all the 35 primary care 
centres in the province of Västerbotten. 
Therefore, to study selection bias, data

pattern of more rapid reduction in 
connection with individual counselling 
occurred in the (preliminary) analysis of 
the two year follow up of the 1989 Panel, 
even though the starting level was lower 
and the magnitude of cholesterol 
reduction somewhat smaller (Figure 11).

m m ol/l

7.5

N o r s jö  P a n e l  1 9 8 6  
2 y e a r  fo llo w  u p

N o rs jö  P a n e l  1 9 8 9  
2 y e a r  fo llo w  u p6.5

5.5 1986 1988 1989 1991

years in the 1986 Panel and the 1989 Panel

from 1992 and 1993 for the 
Västerbotten Intervention Programme 
(VIP) - except Norsjö, were combined. 
During these two years there was a total 
of 24 870 eligible persons in the actual 
ages (30, 40, 50, 60 years) invited to 
V IP  (Figure 12). O f those, 14,188 
persons took part in the health survey 
(57%); 53% of eligible men and 61% of 
eligible women. In order to get 
information about the non-participants of 
the health survey, a record linkage was 
made between the data from all invited to 
the health surveys (participants as well as 
non-participants) and the 1990 Popula
tion and Housing Census (FoB90).

As illustrated in Paper III, the social 
selection bias was quite modest. The
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main impression is that the similarities 
between the participant and the non
participant groups outweigh the dissimi
larities. There were no signs of a 
systematic divergence as V IP  
participants - compared to the 
M ON ICA  participants - did not differ 
much with regard to risk factor levels. 
The V IP  participants had lower 
cholesterol levels, but slighdy higher 
blood pressure levels compared to

M O N IC A  participants. There were no 
significant differences in smoking and 
BMI. The primary health care system in 
Sweden might therefore serve as a useful 
basis for preventive health counselling, as 
the primary health care centres seem to 
be able to attract and interact with all 
groups in the local society, independent 
of social position, education employment 
or income level.

P a r c i p a r . t s  in  
V IP  h e a l t h  s u  rv e y

14 188

2 4  8 7 0

N o n  p a r t i c i p a n t s  i n  
V I ?  h e a l t h  s u r v e y

10 682

AH r e s i d e n t s  3 0 - ,  4 0 - ,  SÜ- 
a n d  6 0 - y e a r s  o f  a g e  in  
V ä s t e r b o t t e n  C o u n ty

F IG U R E  12. The social selection bias was assessed by using Swedish census data to characterise all 
residents in Västerbotten County bom 1932-33, 1942-43, 1952-53 and 1962-63.

The selection bias analysis within the 
Norsjö 1986 Panel (Paper II), was 
intended to explore what selection 
mechanism might work, when people 
are encouraged and invited to join 
follow- ups after having attended a 
previous health survey. As the 1986 
Panel was re-surveyed twice (in 1988 
and 1991) the selection bias analysis 
was based on a comparison between the 
154 persons who participated in both 
follow-ups and those eligible 85 persons 
who participated in 1986 but did 
neither participate in 1988 nor in 1991.

The non-participants as a group were to 
a greater extent men of the younger age 
groups (30 and 40 years) and had to a 
greater extent higher levels of education 
(Paper II). Regarding health status, 
there were no statistically significant 
differences between participants and non 
participants.

In summary there were no obvious social 
or health selection bias when primary 
care providers invited people to 
participate in an initial health survey. 
Once aware of their risk factor profiles,
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people with higher risk and those with 
lower education seem to be more 
interested in following up the initial 
health profile, while those who were 
younger and had lower cholesterol and 
blood pressure, as well as smokers, 
seemed to be less interested in attaining 
further follow-up visits.

Risk factor pa ttern

Occurrence

Initial (1985) cholesterol and diastolic 
blood pressure levels as well as the 
proportion of hypertension, were signifi- 
candy higher in the intervention area, 
compared to the reference area, for both 
men and women, while there were no 
significant differences between interven
tion and reference area in BMI and 
systolic blood pressure. The proportion 
of daily smokers among women, was 
initially lower in the intervention area 
(Paper II, Table 2).

Relevance

Smoking, hypercholesterolemia and 
hypertension explain a major share of 
incident AM I events in a Northern 
Sweden middle-aged population (Paper 
V). However, when assessing the 
importance of different factors, the 
factual basis is far more complex.

Neither level of education nor perceived 
health remained statistically significant 
when competing with biomedical factors 
in a multivariate regression model. The 
effects of education and perceived health 
seem to be pardy mediated by the 
biomedical factors in the joint model 
(Paper V, Table 3). The calculation of 
population attributable risk (Table 3) 
illustrates how social factors (education) 
act together with the biomedical factors 
(cholesterol >6.5 mmol/1, hypertension 
and daily smoking). The etiologic 
fraction was calculated stepwise based on 
odds ratios expressing the increased risk, 
when one risk level was compared to the 
immediate higher (e.g. when the category 
”high education and one biomedical risk 
factor” was compared to that of ”high 
education and two biomedical risk 
factors”). By this step by step calculation, 
29 cases (37%) are estimated to be due 
to education ^  12 years, while 30 cases 
(39%) were attributable to smoking, 
hypertension and hypercholesterolemia 
separately or combined. Together these 
four factors might thus account for 59 of 
the 78 cases (76%). As a comparison, 
Table 3 also displays univariate O R  and 
the number of etiological cases that could 
be attributed to each factor, if the analysis 
were based on the single factors.

Accordingly, it is of importance not only 
to assess risk factor changes over time. It 
is also quite important to analyse the 
trends in different social strata.



Results 3 5

TA B LE 3. Numbers of myocardial infarction cases attributable to different single risk factor 
C’etiologic”) categories as estimated in univariate logistic models, vis-à-vis numbers of cases attributable 
to a composite estimation where the biomedical risk factors are combined and competing with the social 
factors.

Risk factor Odds Ratio by 
univariate analysis

”Etiological cases” by 
univariate analysis

”Etiological cases” by 
combined analysis

Daily smoking 1.95 14.62 1
Cholesterol ^ 6.5 mmol/1 1.93 23.61 \ 30.41
Hypertension 2.57 20.16 J
Low/medium education 4.70 52.74 28.91

The role of perceived health in relation 
to biomedical factors is described in 
Paper V, showing perceived health 
status to interact with the number of risk 
factors by which each case was charac
terised. Even though there was a mean 
time difference of 18 months between 
an individual’s answering the question 
on self reported health and the AM I 
event, there were significant differences 
in odds ratios for AM I between 
individuals who reported their health as 
”good” and those who reported their 
health as ”fair” or ”bad” (Paper V, 
Figure 3).

Changes over time

During the 10 year period of evaluation, 
the mean cholesterol decreased 16% for 
men (from 7.09 to 5.93 mmol/1) and 
20 % for women (from 7.13 to 5.69 
mmol/1). In the reference area the 10 
year changes were less pronounced; 4% 
for men and 6% for women, but still 
significant. However, as the number of 
participants in the intervention area is 
quite small, data from two combined 
surveys were used to get a more robust 
comparison. By using two by two years 
(Paper IV, Table 2), the ten year

cholesterol reduction was 12% among 
men and 11 % among women in the 
intervention area.

The test for difference in trend between 
the intervention and reference areas, 
showed the decline of cholesterol to be 
significandy larger in the intervention 
area both for men and women. The same 
pattern occurred regarding diastolic 
blood pressure for both sexes, while for 
systolic blood pressure it occurred only 
among men (Paper V I).

In contrast to total cholesterol, the 
declining trend in systolic blood pressure 
was not significant during the first six 
years (Paper I). However, after another 
two years the declining trend was 
statistically significant both for males 
(p<0.05) and females (p<  0.001), 
(Paper II), and this trend was 
strengthened at the end of the 10 year 
period, (Paper IV). For diastolic blood 
pressure, the trend declined less during 
the 10 years (male p<0.04, female 
p=0.05). The different rate of change 
was further illustrated based on the 1986 
Panel (Paper II), when followed-up in 
1988 and 1991. Again the decline in 
total cholesterol was most pronounced 
during the first years while the decline in
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systolic blood pressure appeared later 
(Paper II, Tables 2, 3).

Regarding nicotine use, the analysis has 
mainly focused on daily smoking. The 
proportion of smokers did not signifi
cantly change in either the intervention 
or the reference area (Paper II, Table 2 
and Paper IV, Table 2). In both areas, 
women reported a higher smoking 
prevalence than men. When adding 
individuals using smokeless tobacco 
(snuff-taking), however, the proportion 
of male tobacco users exceeded that 
among females (Paper I, Table 4).

The mean BMI increased significantly 
for men and for women both in the 
intervention and the reference areas 
(Paper II, Table 2). The 10 year 
analysis shows an apparently increasing 
trend in age-adjusted O R  for BMI >27

and BMI >30 both in intervention and 
reference area (data not shown). How
ever, this pattern was not present in the 
1986 panel, where BMI remained 
unchanged during the five years of follow 
up, (Paper II, Table 3).

In terms of odds ratios (Figure 13), the 
decline in hypercholesterolemia (>6.5 
mmol/1) was significant in both 
intervention and reference areas. 
However, the change was more 
pronounced in the intervention area 
(p<0.0001). For hypertension there was 
a significant reduction only in the 
intervention area. Figure 13 also shows 
the proportion of smokers to be lower in 
the intervention area throughout the ten 
years, but the difference was significant 
only at the last point of time (%2 =  5.47; 
p=0.019).

Cholesterol 
> 6.5 mmol/1

2

1

0
1985-87 1988-91

1986 1990
1993-94

1994

Hypertension

OR

i o -

1985-87
1986

1988-91
1990

1993-94
1994

Smoking

OR
2

1

0
1985-87

1986
1988-91

1990

Intervention
area

Reference
area

1993-94
1994

FIGURE 13. Odds Ratios for hypercholesterolemia (> 6.5 mmol/1), hypertension and daily smoking 
in intervention and reference areas. Reference area Ì 986: O R =  1.

When increasing the criterion for 
hypercholesterolemia from >6 .5  mmol/1 
to > 7.8 mmol/1, the declining trend in 
the intervention area was even more 
pronounced (Figure 14). While in the

reference area, O R  for > 7.8 mmol/1 
declined from 1 to 0.6, the corresponding 
O R  decline in the intervention area was 
from 2 to 0.39 (p<  0.0001 for trend 
difference).
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Intervention area Reference area

OR

 S-cholesterol >6.49
2

- • S-cholesterol >7.79

1

0

2

1

0
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F IG U R E  14. Odds ratios (OR) for hypercholesterolemia, defined as > 6.5 mmol/1 and as > 7.8 
mmol/1, in intervention and reference areas. Reference area 1986: O R =  1.

High risk in different social strata

When comparing trends regarding four 
defined risk characteristics added 
together (hypercholesterolemia, hyper
tension, daily smoking and obesity) the 
six year data showed that the chance 
over time of having none of these four 
risk factors increased faster among more 
socially advantaged groups (Paper I), 
implying that there was a tendency of a 
widening health gap. In this comparison 
all four factors were given the same 
weight.

In the 10 year follow up, the analysis of 
development in different social groups 
was based on a dichotomous classifi
cation, dividing the participants into two 
groups. The pattern in decline in 
hypercholesterolemia during the 10 
years, indicated no increasing gap 
between men and women, married and 
single and between high and low 
educated (Paper IV, Figure 4).

Predicted mortality risk

Community interventions consist of 
different components, which people 
experience and are influenced by in 
different ways. Some components target 
diets, others physical fitness or tobacco 
use. As there are not always obvious links 
between separate components and 
biomedical risk factors, it might not be 
sufficient to restrict the evaluation to 
single risk factors. Since it is also possible 
to get added or synergistic effects between 
different risk factors, it might be useful to 
supplement the risk factor analysis with a 
more comprehensive risk factor 
prediction. There cire many different 
models which have been presented, 
usually based on individuell data on 
gender, age, blood pressure, lipids and 
smoking. In this study one risk equation 
based on longitudinal data from 
Framingham (Paper II) [79] and one 
risk equation based on North Karelia, 
Finland, longitudinal data (Paper IV) 
[80] were used.
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The Framingham equation for cal
culating the risk for cardiovascular 
disease included age, gender, total 
cholesterol, systolic blood pressure and 
daily smoking in a regression model. 
According to this, the probability that 
cardiovascular disease will occur in the 
Norsjö population within eight years in 
persons initially free of CVD was 
reduced overall by 19% (p = 0.002) 
when comparing the early cross sections 
in 1985/86 with the 1990/91 cross 
sections (Paper II).

However, it has been questioned 
whether the Framingham equation is 
applicable to Swedish conditions [81] 
and a comparison between the risk

estimates from the Framingham Study 
with the corresponding estimates from 
two Gothenburg studies, showed large 
differences for CH D. The differences 
were greatest at low risk factor load, but 
diminished as more risk factors were 
added [82] Therefore, in the ten year 
follow up of the Norsjö Programme, the 
Finnish risk equation was used, pre
dicting IH D  mortality, by using age, 
gender, diastolic blood pressure, 
cholesterol and smoking in the model. 
According to this Nordic calculation, the 
predicted crude reduction was 34% in 
the intervention area, compared to 9% in 
the reference area. After adjusting for age 
the pattern remained (Table 4).

TA B LE 4. Trend for estimated CHD-mortality risk in intervention and reference area. The risk 
prediction is based on data from North Karelia, Finland.

Subgroup Intervention area Reference area

Estimated Estimated Risk Estimated Estimated Risk
Risk Risk difference Risk Risk difference

1985-87 1992-94 I - I I I 1986 1994 I - I I I
(I) (III) (%) (I) (HI) (%)

All 5 .2 8 3 .4 9 - 3 4 4 .2 8 3 .9 1 - 9

Women 2.45 1.65 -33 1.62 1.55 -4

Men 8.16 5.26 -36 6.85 6.39 -7

30/40 years 0.95 0.67 -30 0.81 0.68 -16

50/60 years 9.51 5.89 -38 7.51 6.76 -10

Age adjusted 5 .3 8 3 .3 7 - 3 7 4 .2 8 3 .8 3 - 1 1

However, as there appeared to be an 
upward shift in the distribution of 
educational level in Northern Sweden 
during the observed years, (Figure 15),

it was necessary to adjust for educational 
level as well as for age to be able to 
compare the predicted risk over time.
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F IG U R E  15. Proportion of high educated versus low educated in the M O N IC A  surveys 1986, 
1990 and 1994 and the corresponding figures for the intervention area.

Thus, when adjusting for level of 
education a different pattern emerged, 
(Table 4). While there was still an 
obvious downward overall trend in the 
intervention area, the predicted risk in 
the reference area was even increased. It 
seems to be the low educated in the 
intervention area that makes up most of 
the difference, while both the low and

high educated in the reference area 
increase their predicted risk. Finally, after 
adjustment for both age and level of 
education, the predicted reduction in 
C H D  mortality was 36% in the inter
vention area and 1% in the reference 
area. Similar effects were seen among 
women and men (Table 5).

TA B LE 5. Trend for estimated CHD-mortality risk using the North Karelia risk equation in 
intervention and reference areas, stratified by level of education. Adjustments for education and age 
were made according to the distribution in the reference area in 1986.

Subgroup I n te rv e n t io n a re a R e f e r e n c e  a r e a

Estimated 
Risk 

1985 - 87 
(I)

Estimated 
Risk 

1992 - 94
an)

Risk
difference

I - I I I

(%)

Estimated
Risk
1986
©

Estimated
Risk
1994
(I I I )

Risk
difference

I - I I I

(%)

Education Low 7.98 5.32 -33 6.43 7.34 + 15

High 2.61 2.56 -2 2.12 2.32 + 9

Education
adjusted

5 .3 0 4 .0 0 - 2 4 4 .3 7 4 .9 4 +  13

Age and AH 5 .4 6 3 .4 9 - 3 6 4 .2 8 4 .2 5 - 1

education Women 2.47 1.66 -33 1.67 1.77 + 6

adjusted Men 8.60 5.50 -36 6.73 6.66 - 1
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DISCUSSION

Intervention prem ises

When the Norsjö programme was 
launched the mission was to develop 
intervention activities adaptable to the 
local circumstances. A t the same time 
there were expectations from the 
principal in the county council to 
develop a model, to be used in all 
primary health care areas in the 
Västerbotten province. This idea of 
developing ”the universal model for 
community intervention”, turned out to 
be false. It was obviously more relevant 
for the 14 subsequently launched com
munity intervention programmes of V IP 
to look at the different components in 
the Norsjö intervention, and utilise its 
best parts. The process of how to 
integrate components and how to co
operate was, however, generally 
applicable, and Norsjö representatives 
provided a number of educational 
activities regarding their prevention 
model in other municipalities in the 
province. Thus, the individual oriented 
parts was the common base for the VIP, 
while the population oriented parts of 
the programme were designed according 
to local conditions.

The first years were obviously the most 
intensive. The programme took 
advantage of the charm of novelty: The 
participation rate was high in the 
surveys during the early part of the time 
period. About half of the population 
joined different programme activities 
and the programme attracted attention 
in local as well as regional and national

media, and the Norsjö project was 
recognised as a pioneering work.

Later on, as people got used to the 
programme and the spotlight was turned 
down, the level of intensity of population- 
oriented preventive activities declined. 
But the activities have kept going, 
although at lower intensity. In terms of 
number of participants in the health 
surveys, the programme has maintained a 
high participation rate.

Intervention programmes may be assessed 
according to three phases: (a) an initial 
high intensity phase, (b) a plateau phase 
and (c) a more permanent on-going 
phase.

Activities in (a) to a large extent depend 
on peoples’ perception of the health 
problem. If people think the health 
problem is relevant, and expect actions to 
be taken, the initial phase can take 
advantage of these attitudes to reach the 
whole community. In the Norsjö case, the 
mortality reports [23,62] echoed the 
experiences in many Norsjö families and 
laid the foundation for the upcoming 
health programme.

The plateau phase (b), when people get 
interested in other topics and positive 
results are not yet known, might be quite 
discouraging as people get doubtful about 
the health messages. Unrealistic expec
tations, perhaps created in the initial 
phase, might later on serve as a backlash, 
especially when most people are unaware 
of the time dimension in prevention 
compared to the instantaneous benefit 
after, say, surgery or pharmacological 
treatment. As the local collaborative 
committee gave regular feed back to the 
Norsjö population, and was able to 
report some risk factor reductions within
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the first three years, it possibly 
postponed an adverse reaction. But as 
illustrated in Figure 7 page 24, the 
perceived positive influence of the 
programme did decrease.

However, it would be unrealistic to 
expect long term high intensity in a 
community intervention programme. 
Instead a community programme may 
need an intensive booster, and 
consequently, the evaluation should also 
measure the diffusion of the booster 
effect e.g. in different social strata. 
Based on this approach, the long term 
phase (c) of a preventive programme 
should not only be measured by risk 
factor outcomes, but also by its effect on 
enduring structures and environmental 
changes in the local community. As 
many intervention activities performed 
by voluntary organisations are of quite a 
short duration (and maybe in full 
progress just over one season), other 
structures must create a basis of lasting 
commitment to achieve programme 
goals. It is reasonable to suggest that the 
primary health care providers in the 
intervention area represent such needed 
continuity in a way that no group of 
researchers can.

The role o f primary health care

This evaluation has focused on the role 
of primaiy care within the framework of 
community intervention. In the kind of 
joint venture developed in Norsjö, the 
primary health care system played two 
active roles. First, primary care was a 
partner, working together with 
municipality officers and representatives 
of voluntary organisations. Second, on 
request from residents, the Norsjö

primary care decided to give strong and 
lasting support to the community 
intervention by annually inviting specific 
age groups to the health centre to 
participate in the health surveys.

The role of physicians in prevention 
programmes has been quite controversial 
and the opinion about the benefit of 
physicians’ engagement in prevention has 
been divided [83,84]. In 1994, the 
Swedish Medical Association sent a 
postal questionnaire to a random sample 
of Swedish Medical Association 
members below 65 years of age. The 
response rate was 83% (1,700 of 2,353 
physicians).

The most important of different pre
ventive components were to quit smoking 
(100% important), avoid excessive high 
intake of alcohol (99%) and calories 
(94%) and to use automobile seat belts 
(97%). Least important were regular 
health check-ups (19%), temperance 
(17%), extra vitamins (11%) and 
exercise test (7%), (Figure 16), [85]. 
This may be contrasted with the opinions 
expressed by the Norsjö participants as 
they were asked to assess what 
components in the programme they had 
been influenced by (Figure 7, page 24): 
The components people claimed to be 
most influential, were those regarded as 
quite unimportant by the physicians. 
Even if the wording in the questions 
answered by the physicians and the 
Norsjö population were somewhat 
different, these contrasting opinions 
might well reflect that most physicians 
think of health surveys as ineffective 
(measured by biomedical output) and 
time consuming, while the public 
experience was that the survey and the
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counselling were very supportive in their 
private striving to modify their life style.

A  corresponding indication of mismatch 
between the patients’ and the phy
sicians' beliefs, was recently discussed, 
based on the finding that ”whereas

patients showed greater endorsement for 
preventive health care and a belief that 
the doctor’s role was to keep people 
healthy, general practitioners showed 
greater support for an emphasis on 
personal problems” [86].

Quit smoking
Reduce alcohol consumption
Use seat belts
Reduce calories
Regular exercise
Avoid stress
Bicycle helmet
Daily breakfast
Less saturated fat
Sleep 7 hours per night
Less salt
Avoid sugar
Regular health check-ups 
Stop drinking alcohol 
Extra vitamins 
Exercise test

F IG U R E  16. Physicians’ responses to the question: ”How important are the following for health?” 
The response categories, ”very important” and ”important” are combined in the figure as ”important”, 
while the response categories "not very important” and ”unimportant" are combined as "not important”.
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In a Danish evaluation of the feasibility 
of health counselling and health checks 
in general practice in Nordjylland
county, the participants in general were 
highly satisfied with the health 
counselling. Above all, the participants 
considered counselling to bring more 
positive attitude regarding their own 
health responsibility and to support 
their own effort to improve their health
[87].

In her sociological study on the
assumptions underlying prevention pro
grammes, such as the Kirseberg
Community Action Project in Malmö, 
Sweden, Lindblad discussed the
contradictions between the relatively 
abstract public health perspective and

the concrete every day experience of 
health, individual or family-related [63]. 
She expresses concern about the
difficulties the socially less privileged 
groups had in being participants in 
population-oriented initiatives; they were 
often tired, had irregular working hours, 
were busy with child care, and sometimes 
unemployed. Contrary to the prevailing 
public health approach, Lindblad
questions critically the current balance 
between an individual health counselling 
strategy and a population strategy. She 
suggests that much more health effort be 
invested in individual health counselling 
and the ordinary contacts between health 
professionals and the individual or family, 
and that this effort preferably be
integrated in the everyday routines in the



Discussion 4 3

health centre, rather than creating 
programmes with a "stepchild" status, 
by running separate and isolated health 
projects [63].

In the future, it might be useful better to 
recognise that the physicians’ role differs 
in prevention compared to curative care. 
In curative care, the physicians hold 
only the specialist role: The ”deeper” 
they enter into the speciality, the more 
they perceive they can do for their 
patients.

In preventive efforts another major role 
for physicians might be to be active 
players in a teamwork. Instead of 
moving deeper within a speciality, the 
role is related to the ability to participate 
in multidisciplinary forces. The more 
the team can co-operate with forces 
outside their own circle, the stronger the 
effect that can be achieved.

When comparing the changes in the 
cross-sectional studies and the simulta
neous panel surveys, the individual

advice seemed most effective with the 
cholesterol reduction (Paper II). This 
suggests that CVD prevention is fostered 
if the population strategy is combined 
with a strategy of detecting and treating 
individuals at higher risk. The Panel’s 2- 
year ”lead” in reduction was obviously 
matched by the cross-sectional par
ticipants (Figure 4, Paper II) after 5 
years.

Data about consumption of fat on bread 
may offer an illustration of the different 
rate of change between the general 
population (measured by changes 
between the 1986 and the 1988 cross 
sections) and panel participants 
(measured by the 1986 Panel follow-up 
in 1988). According to the participants’ 
reports, the transition to better fat quality 
was greater in the panel compared to the 
cross sections, indicating that individual 
counselling was supportive of specific, 
and rather complicated, dietary messages, 
Figure 17.
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F IG U R E  17. Low/unsaturated fat and high saturated fat reported consumed on bread, in panel and 
in the cross sections, expressed in percent of the total intake of fat on bread. For the panel the share (in 
percent) of participants changing and/or keeping their 1986 preferences are shown as encircled 
(unpublished data).

This example indicates primary care 
providers to be able to serve as a health 
promoting force (Paper II). The same

pattern was shown in the 1989 Panel 
(Figure 12, page 34). If, in fact, the 
observed cholesterol reduction noticed in
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the 1986 Panel had also occurred in 
other cross-sections during the reported 
10 years, the overall effect may be 
underestimated by only using cross sec
tional data (and not panel data).

Selection bias

Prevention programmes are usually 
defined as focusing on the whole 
population (mass strategy) or targeting 
high risk individuals (high risk strategy). 
As previously described, many commu
nity intervention programmes for the 
prevention of CVD strive to integrate 
the two strategies. However, to describe 
the individually oriented activities in the 
Norsjö (and the Västerbotten) Health 
Programme these concepts are insuf
ficient, as the Norsjö programme was 
focusing on and counselling everyone at 
certain ages, not only those at higher 
risk.

Thus, it would be more appropriate to 
identify four possible strategies:

•  a population-based strategy (directed 
towards the public),

• a target group strategy (focusing on 
specific e.g. vulnerable groups),

• a primary health care strategy, 
reaching ail persons individually (e.g. 
by educational screening and 
counselling), and

• a high risk strategy (focusing on high 
risk individuals).

Consequently, the Norsjö Health 
programme should be described as 
combining a population-based and

individual strategy to reach all individuals 
at certain ages. Previously, it has been 
reported that a majority of the Norsjö 
population was influenced by the 
population based activities [88] and that, 
during the first two years, 2 400 out of 
eligible 5 400 residents (44%) had 
participated in some kind of public 
meetings or discussions, or health educa
tion programmes in Norsjö [89]. 
Regarding the individual strategy, 
performed by the primary health care 
providers, the participation rate was 
exceptionally high during the first five 
years of the study, but declined during 
the remaining five years. From an initial 
95% level, the participation rate was 
80% during years 8-10. There was an 
obvious trend with regard to participation 
rate by age group during 1992-94: 87% 
of the 60-year old and 76% of the 30- 
year old participated. The difference in 
participation rate might influence the 
mean reduction in risk factors during the 
last part of the period of evaluation. 
However, as the magnitude of predicted 
risk is highly age dependent (Paper IV, 
Table 3) and the age group that carries 
the heaviest risk is the oldest (with 87% 
participation rate), the overall effect of 
the declining participation rate over the 
years, is rather limited.

The role of primary health care

For the principal question about the 
feasibility of using the primary health care 
system as a channel to reach all 
individuals, the non-participants were too 
few in Norsjö for an adequate evaluation. 
Assessment of selection bias is of 
particular relevance when the 
participation rate is fairly low, which was
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not the case in Norsjö. Therefore 
questions regarding who does and who 
does not participate were studied in a 
larger population.

The differences between participants 
and non-participants in V IP were 
surprisingly small regarding education, 
socio-economic status and employment. 
The V IP  participants had lower 
cholesterol, but generally higher blood 
pressure, than the M O N IC A  partici
pants. This conclusion might, however, 
raise objections as it compares a study 
with 57% (the VIP) with another with 
80% participation (the Northern 
Sweden M O N IC A  surveys). In the 
M O N IC A  evaluation data from tele
phone interviews are available from half 
of the non-participants, indicating the 
proportion of married and cohabitants 
to be lower and the proportion of high 
educated to be higher among non
participants. Regarding risk factors, 
BMI was somewhat lower and smoking 
somewhat more common among non
participants, all indicating the 
M O N IC A  comparison to be quite 
relevant [90].

The social selection bias was also 
studied in the Kirseberg Community 
Action Project in Malmö, Sweden, 
where all resident in ages 20, 25, 30, 
35, 40 and 45 years, were invited to the 
health survey at the Kirseberg primary 
health care centre. However, similar to 
the Västerbotten experience, there were 
no signs of social selection bias, as the 
participants did not differ with regard to 
social class, education or economy [63]

Even if the selection bias was marginal, 
with regard to using the primary care 
system as a channel to reach all

individuals, the effectiveness of an 
intervention depends on its ability to 
reach people with low education and high 
risk levels. Thereby it is reasonable to 
suppose that a successful outcome in a 
community intervention depends partly 
on a high participation rate, as a higher 
rate means a higher representation of 
high risk groups, and thus a larger poten
tial for prevention.

There are many barriers affecting 
participation in addition to people 
sometimes being unwilling to attend. As 
illustrated by McEven [91] missing 
addresses and inaccuracies in databases 
may cause great problems: According to 
McEven’s study 35% of assumedly 
invited women reported not getting any 
invitation. In the Swedish system, with 
civic number linked to the National 
Address Register, such problems are 
rare. However, the fact that around 75% 
of the V IP  invited evidently accepted the 
letter of invitation with many thanks, 
while only about 60 percent were able to 
get appointments [92], may reflect that all 
primary health care centres have not 
given enough priority to the preventive 
programme.

In the 1986 Panel, there was an obvious 
selection bias among participants, as 
they were younger and higher educated, 
with more favourable initial status in 
terms of risk factor levels compared to the 
non participants. However, as expressed 
by the predicted risk, based on the North 
Karelia risk equation (Paper IV), the 
predicted C H D  risk did not significantly 
differ between participants and non 
participants (p = 0.055).

In conclusion, when the Swedish primary 
health care system is actively involved as a
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channel to meet and counsel people 
individually, the selection effect seems to 
be quite marginal, indicating primary 
care providers to be highly suitable part
ners in community intervention.

Risk factor pa ttern

Mittelmark et al [93] has discussed the 
low extent of health care provider 
involvement in the major American 
prevention programmes and has offered 
some explanations: The health care 
professionals are unwilling to get 
involved in prevention, because of their 
lack of knowledge and competence. The 
insecurity itself is considered to be an 
impediment. Furthermore it is consid
ered difficult to finance long-term 
efforts. Population-oriented efforts 
might be relatively costly, because they 
are assumed to reach a large number of 
individuals. The efforts also require 
considerable logistic and technical 
competence. Most difficult to reach are 
the groups that are in most need of the 
intervention. Mittelmark’s conclusion is 
that, if no social organisation or health
care structure is willing to get extensively 
involved and on a long-term basis, it is 
not realistic to carry on population-ori
ented prevention programmes.

One American exception was the 
Mankato sub-study (within the 
Minnesota Heart Health Program, 
M H H P ) focusing on educational 
screening and counselling [42]. Even if 
this sub-study, in contrast to Norsjö, 
was carried out by a special Heart 
Health Center run by the M H H P, and

not by the ordinary health care providers. 
The researchers were able to show an 
effect (by post-test-design).

The lack of health care sector 
involvement might be one explanation for 
the mediocre overall effect on risk factors 
that has been reported in most large 
American trials. When discussing future 
CVD community intervention at a 
National Heart, Lung and Blood
Institute meeting in September 1996 on 
”Community Trials for Cardiopulmonary 
Health: Directions for Public Health 
Practice, Policy and Research”, the 
potential importance of healthcare 
settings was emphasised [94].

The North Karelia project is among the 
intervention programmes that has the 
greatest resemblance to the Norsjö
programme [14]. Traditionally, primary 
health care in Sweden and Finland has 
been governed by the community. Local 
or regional authorities have been
employers for the health care 
professionals and thus, as deputies 
responsible for the taxpayers’ money, 
have also been able to give priority to 
prevention programmes. In the North 
Karelia Programme, the primary health 
centres became cornerstones and partners 
in the implementation of the intervention 
activities. These were made ”part of the 
regular work of the health professionals, 
and ... not simply an extra job or hobby” 
[14]. In North Karelia as well as in 
Norsjö, it may be reasonable to assume 
that synergy has taken place through the 
interaction between the health care 
system, organisational activities, and 
environmental measures, and thus lead to 
more effective outcome than if any one of 
these had acted alone.
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According to the North Karelia 
evaluation, total serum cholesterol fell 
by 16% between 1972 and 1992, while 
the corresponding reduction in the 
Kuopio reference area was 12%. The 
overall pattern regarding risk factor 
changes in North Karelia, was that the 
intervention area, when compared to the 
reference area was able to catch up to 
the reference area levels, and thereafter 
both areas had quite similar trends. 
Regarding smoking, however, the 
decline was somewhat more pronounced 
in North Karelia (from 52 to 32% 
compared with from 49 to 37% in 
Kuopio) [14].

In the Northern Sweden M O N ICA  
cross sectional surveys, one third of the 
population had none of the major CVD 
risk factors (smoking, hypertension, 
hypercholesterolemia) while about 25% 
had two or more. Accordingly these 
three major risk factors have been 
estimated to explain 60% of the C H D  
cases in ages 25 to 64 years [95]. 
However, in the incident case-control 
study, reported in Paper V, as many as 
76% of the AM I events might be 
accounted for, when low/medium 
education was added to the three major 
biomedical factors. Based on this know
ledge it is obviously appropriate to make 
smoking, hypertension and high lipids a 
starting point for intervention and also 
to target low educated groups.

However, based on the finding in Paper 
IV, the broad approach utilised in 
Norsjö aiming at all people in defined 
age groups, seem to be quite effective in 
reaching and supporting low educated 
people and thereby reducing the C H D  
risk gap between socially privileged and 
unprivileged groups.

Since a community intervention is a 
societal process, the local conditions are 
essential to its planning and implemen
tation. Norsjö is a rural community with 
some half of the population living in a 
densely populated area (Norsjö) and the 
rest in larger or smaller villages in the 
countryside. There are many informal 
local networks, tying people together. 
Initially it was possible to rely on these 
conditions and utilise them for prevention 
purposes. In generalising the outcomes, 
these limitations or characteristics have to 
be considered.

The 10 year risk factor changes in the 
Norsjö programme show that the
combined population and individual
approach was successful: Cholesterol 
decreased 16% among men and 20% 
among women, systolic blood pressure 
fell 5 percent for males and 6 percent for 
females while diastolic blood pressure fell 
4 percent for males and 3 percent for 
females. The prevalence of daily
smoking, however, did not significantly 
change during the ten year evaluation 
period. In terms of predicted IH D  
mortality, the risk decreased by 36%, 
significantly more than the predicted risk 
reduction in the reference aurea, (1 %).

Paper VI illustrates a possibility for 
clinical decision-making as it suggest that 
a measurement of total cholesterol (^ 6.5 
mmol/1 ) should be supplemented by 
testing Lp(a). In that way physicians 
would be able to identify the high risk 
individuals who could be expected to 
benefit most from drug treatment. 
Probably such a strategy would improve 
cost-benefit and make lipid lowering 
treatment even more efficient.
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The role o f primary health care

In this evaluation, it is of relevance to 
compare the Norsjö outcome with other 
programmes that have also integrated 
the health sector as an active part in the 
intervention. However, among reported 
long term evaluations, there are only a 
few which use the concept of actively 
involving the ordinary primary care 
system as a driving force, in a broader 
framework of community intervention
[40-54, 96,97].

Obviously the Norsjö Health Pro
gramme was able to reach, engage and 
motivate the low educated to modify 
their risk factors, and thereby affect risk 
levels significandy more than the secular 
trend in the region. In reports from 
some well-known Cl trials, changes in 
risk factor levels stratified by level of 
education have also not penalised the 
less-educated. This was the case in the 
Stanford Three-Community Study
[98], in the Stanford Five-City Project
[99], and in the Minnesota Heart 
Health Programme [34]. In the 
Pawtucket Heart Health Program 
[35], the less-educated groups did 
benefit significandy more than higher- 
educated groups from the programme. 
A  similar pattern was found in the 
C O M M IT  (Community Intervention 
Trial for Smoking Cessation) Study, 
where the prevalence of light-to- 
moderate smokers fell significandy more 
in the intervention towns than among 
the controls, and this difference was 
concentrated to the lower education

groups [100]. These experiences 
obviously differ from U S secular trends, 
where social inequalities have been 
reported as increasing inversely to the 
decrease in CVD mortality [101].

The lessons learned might be that a 
community intervention approach is most 
effective in bringing risk factor levels in 
high risk/”late adopting” populations 
down to the main stream, but less 
appropriate to bring about a change in a 
more privileged/”early adopting” popula
tion. However, within the programmes, 
the less privileged groups who are often 
late adopters, can take benefit from the 
programmes and are able to ”catch up” 
to the more privileged, even while the 
secular trend traditionally leave the late 
adopters behind. In community 
intervention programmes where primary 
health care providers are actively 
involved, it even seems possible to reduce 
further the health gap.

This hypothesis was supported in a trans
national analysis which combined our 
data with an American Cl programme 
(Otsego-Schoharie Healthy Heart 
Program, in rural New York state). 
There was an overall decline among both 
higher and lower educated rural groups, 
but a significant difference between 
intervention and reference communities 
was only present among the lower 
educated group, implying higher 
educated people may be more likely to 
benefit from the secular trends, and less 
likely to need local population-based 
interventions [102].
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CONCLUSIONS AND 
SUGGESTIONS FOR 
FURTHER STUDIES

The Norsjö programme, has attempted 
to combine the population-oriented 
strategy with a the primary health care 
strategy. Apparently these two 
approaches support each other. This 
thesis indicates specifically that the 
primary health care strategy may 
accelerate risk factor reduction beyond 
what the population-oriented strategy 
can achieve.

In Sweden, as elsewhere, there is an on
going debate, questioning the role of the 
medical profession for prevention. 
Based on the Norsjö experience, the 
issue should be rather that we cannot 
afford not to utilise the preventive 
medicine potential of primary health care 
providers.

In prevention strategies, long-range 
thinking includes two perspectives. 
First, sustainability: a preventive pro
gramme needs components which 
persist over time. Second, expectations: 
all involved need to understand that 
prevention strategies take time to 
implement, need time to become widely 
applied and need time for positive 
results to be seen. The ability to reach 
less privileged groups is a key role of 
primary health care providers. The 
other is the ability to ensure continuity, 
and ability to support an individual over 
decades. This lasting commitment may 
be even more important with regard to 
prevention, as it usually takes more time 
and effort to prevent illness than to treat 
it.

There are advantages to using a 
combined risk estimate, both for the 
individuals and for the population, when 
evaluating a multifactorial prevention 
programme. One advantage has to do 
with the counselling of individuals: It is 
quite natural that most people think in 
terms of combined risks when they 
participate in a health examination. 
Therefore the V IP  participants received 
their test results in the form of a graphical 
risk profile and the counselling was based 
on this individual profile. The combined 
risk estimate is also quite useful when 
assessing overall outcome, as it is fairer to 
the programme to evaluate the entire 
intervention than evaluating only single 
components. Possibly this approach also 
counteracts the risk of oversimplification, 
which might occur if, for instance, one 
single risk factor attracted all the public 
interest. As a combined risk estimate 
usually calculates gender-specific risk for 
a specific disease, it is also a way to 
account for the different risk factor 
patterns among men and women.

To return to the development of the 
evaluation design: By the fifties, Ancel 
Keys and his colleagues were gradually 
able to move out from the laboratory and 
to community studies [10]. But, they 
stayed within the then prevailing 
evaluation framework and, accordingly, 
the large US trials were designed as 
quasi-RCT’s, with many accompanying 
limitations. For examples, there was a 
strong effect of secular trends. Possibly 
one of the lessons from the large U S 
trials is that emphasis must be given to 
effectiveness as well as efficacy.

For the future, there is an obvious need to 
try to combine both efficacy and 
effectiveness studies. The Swedish
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council for medical technology assess
ment (SBU) suggests, in their overview 
of CV D community interventions that 
evaluation research should address how 
people can be mobilised to conduct and 
participate in preventive programmes, 
that the assessments of the programme 
must be based on process measures as 
well as outcome measures, and that the 
intensity of the exposure must be 
accounted for. The role of co-operation 
among many sectors of the community is 
also emphasised and research on the 
possibilities of developing the most 
suitable arenas for prevention are called
for [103].

There is an urgent need for more 
empirical studies on the feasibility and 
the effectiveness of different prevention 
models. In this thesis, the mixture of 
population- and individually-oriented 
components has been addressed (Alter
native B in Figure 18). However, as 
this model is quite demanding of 
resources, alternative A  (no health care 
provider involvement) as well as 
alternative C (exclusively individual 
counselling by health care providers) 
should be assessed in terms of outcome 
effectiveness and feasibility. This topic 
becomes even more important as all 
health care systems are continually is 
challenged by new demands, but at the 
same time, world-wide, suffer from lack 
of resources to meet these demands. 
Recently, the Swedish parliamentary 
committee on future health care in 
Sweden (H SU  2000) made a pro
posal, mostly in line with the A-

altemative [104]. There is, however, 
little empirical basis for relieving primary 
health care providers of the responsibility 
of being active in community intervention. 
The conclusion of this thesis therefore, 
does not support the A-alternative.

There is also another aspect of the 
individually-oriented components that 
might be important to address in future 
research. It could be described in terms of 
how systematic they are. By way of 
example, a screening might be on the one 
hand ”systematic”, inviting all persons at 
specific ages. On the other hand it can be 
”spontaneous” (”wild”), implying that 
individuals get tested whenever they or 
the physician think it is relevant. The 
experiences from cervical cancer control 
programs in the Nordic countries in the 
seventies and eighties, may give some 
guidance, as the countries (Island, 
Finland, Sweden) which systematically 
invited women at certain intervals, have 
shown a more favourable cervix cancer 
decline than Denmark and Norway, with 
”wild” screening [105,106]. Fur the 
future it is suggested that the health care 
system concentrates on systematic 
preventive programs to reach all 
individuals, instead of spending more 
money, time and resources on the 
”spontaneous” approaches.

Possibly, in the Norsjö case, there is an 
important link between the systematic 
approach and the high participation in 
the health surveys, and the favourable 
outcome.
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F IG U R E  18. Illustration of three different prevention approaches.

When designing a CVD prevention 
programme it is relevant to discuss 
whether follow-up primarily should be 
based on risk factor burden and/or on 
perceived health. Traditionally, guide
lines group people according to the 
number of risk factors they have, 
implying that the more numerous the 
risk factors, the more intensive the 
intervention. Findings in Paper V  
suggest that it may be more hazardous 
to health to have one or two risk factors

and perceive ill-health, compared to 
having more risk factors but perceiving 
good-health. The reasons for this are not 
yet clear and call for further research. It 
might be fair first to identify individuals 
who perceive their health to be poor, and 
then give priority among these people, to 
those with a heavy risk factor burden. In 
making such decisions, however, there 
must be a great deal of attention paid 
both to measurement and ethical issues.
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EPILOGUE

Changes take time. W hat took 10 years 
in Norsjö ”with drums beating and flags 
flying”, may have taken 20 years if it 
were not for the intensity.

However, community intervention is not 
a ready-made solution for everything. It 
should rather be regarded as one 
practicable method, especially useful 
when the goal is to bring late-adopting 
communities up to the mainstream of 
health promotion and disease 
prevention. The purpose is not to 
replace physicians everyday clinical 
work, but to support it. The purpose is 
not to force people to change, but to 
facilitate change. The purpose is to 
widen and improve the basis of social 
welfare in terms of health.

The Norsjö journey that I have 
described, illustrates the complex 
interaction among three elements of 
health policy. First, research produced the 
knowledge base, in this case about the 
epidemiology of cardiovascular disease. 
Second, social strategies for introducing 
health promotion and disease prevention, 
by combining population-oriented 
activities and individual counselling, were 
developed by health practitioners. Third, 
the political will was bom to aim at 
preventing further unnecessary human 
tragedies resulting from cardiovascular 
disease; this political will must be 
maintained and strengthened.
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