
			 

www.thl.fi

Phone + 358 20 610 7190

Fax + 358 20 610 7450

Pekka Puska

Director of the North Karelia Project

Director General, National Institute for Health and Welfare (THL)

President, World Heart Federation (WHF)

Heart disease and other forms of chronic illness are the major contemporary public health 

problems throughout the world – already long established in the developed countries, 

but now also very prevalent in most of the developing world, where the rates are rapidly 

increasing. In 1972, Finland responded to very high heart disease mortality rates by 

launching an ambitious national demonstration project – the North Karelia Project – with 

the aim of implementing a comprehensive, community-based programme to substantially 

reduce heart disease mortality. After the initial success of the Project the experiences have 

been actively  implemented nationally.

Finland has, with the North Karelia Project, achieved remarkably good results and provided 

a model for successful chronic disease prevention and health promotion around the world. 

Lifestyles are now healthier, risk factor levels are lower, and disease rates have greatly 

diminished. Annual cardiovascular mortality rates among working-age people are now some 

80 % lower than at the outset; life-expectancy has much increased and public health has 

greatly improved.

In this book the project team’s researchers describe the methods employed, present the 

results, and discuss the experiences of this work – starting with the launch of the Project in 

North Karelia, and later on expanding the work nationwide. International and global public 

health perspectives are also discussed. 
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preface
A great number of articles and other reports have been published about the North 
Karelia Project and about the associated national developments in Finland. Because 
of the great international interest a comprehensive summary report on the 20 year 
experiences was published in 1995 in form of the book Puska P, Tuomilehto J, Nis-
sinen A, Vartiainen E: The North Karelia Project: 20 year results and experiences 
(Helsinki University Press 1995).

During the following years many further results and experiences have been ob-
tained. The emphasis has shifted to national applications, programmes and policies. 
Also the links with many international developments, not least with WHO have 
increased. Due to the great international interest about these experiences – by visitors 
and other persons and organizations in the area – the 1995 book ran out of print.

Because of the developments since 1995 we decided to prepare a new book that 
describes the latest experiences and results, but also at the same time repeats the 
historical information on the background, principles, methods, early activities and 
experiences of the Project, as this is of great interest to countries that are starting 
similar activities. For this reason this book has some chapters from the original book. 
The new chapters are about the later experiences, with the main emphasis being on 
national developments and results.

Since the scope of the work is large, the decision on what material to include 
has been difficult and somewhat arbitrary. Also, the information given here is of a 
relatively general and summary nature. For any more detailed descriptions and results 
we ask the reader to consult the specific papers that we have published. 

We hope that the book will be useful to the great number of people and organiza-
tions working in the area of prevention of chronic noncommunicable diseases and 
health promotion in different parts of the world. At the same time we want to ac-
knowledge how much we have learnt from our extensive international collaboration. 
We want to thank all our friends and collaborators – the book and our work clearly 
reflects much of that.

Finally we want to thank the authors of the various chapters and the great work 
of the numerous agencies, organizations and individual persons that have made the 
presented results possible.

Helsinki, December 2008
Pekka Puska, Erkki Vartiainen, Tiina Laatikainen, Pekka Jousilahti, Meri Paavola 
(editors)



				  



Contents

	 preface   5
	 Pekka Puska, Erkki Vartiainen, Tiina Laatikainen, Pekka Jousilahti and         

Meri Paavola

	 FOREWORD   11
	 Ala Alwan 

I BaCKGROUND AND GENERAL PRINCIPLES   13

1. 	 PREHISTORY OF THE NORTH KARELIA PROJECT   15
	 Martti J. Karvonen

2. 	 MAIN OUTLINE OF THE NORTH KARELIA PROJECT   19
	 Pekka Puska

3. 	 GENERAL PRINCIPLES AND INTERVENTION STRATEGIES   27
	 Pekka Puska 

4. 	 EVALUATION   49
	 Pekka Puska 

5. 	 THE INTERVENTION IN PRACTICE   57
	 Arja Muuttoranta, Vesa Korpelainen and Pekka Puska

II RISK FACTORS AND HEALTH BEHAVIOUR    65

6. 	 THIRTY-FIVE-YEAR TRENDS IN CORONARY RISK FACTORS IN NORTH 
KARELIA AND OTHER AREAS OF FINLAND   67

	 Erkki Vartiainen, Tiina Laatikainen, Pekka Jousilahti, Markku Peltonen,         
Veikko Salomaa and Pekka Puska

7. 	 Health behaviour and related trends   85
	 Satu Helakorpi, Antti Uutela and Pekka Puska



8. 	 DIETARY CHANGES   103
	 Pirjo Pietinen, Liisa Valsta and Merja Paturi 

9. 	 HYPERTENSION CONTROL   109
	 Aulikki Nissinen and Jaakko Tuomilehto

III MORTALITY, MORBIDITY and general health   123

10. MORTALITY TRENDS   125
	 Pekka Puska, Jorma Torppa and Veikko Salomaa

11. Trends in acute myocardial infarction and stroke events 		
in North Karelia and in all Finland   135

	 Veikko Salomaa, Rauni Pääkkönen and Jorma Torppa

12. PREDICTING ISCHEMIC HEART DISEASE MORTALITY WITH THE 		
CLASSICAL RISK FACTORS   143

	 Erkki Vartiainen, Pekka Jousilahti, Juha Pekkanen, Jaakko Tuomilehto 	
and Pekka Puska

13. Explaining CHD mortality changes by risk factors                
and treatments   151

	 Tiina Laatikainen, Erkki Vartiainen and Pekka Puska	

14. TRENDS IN MOBILITY LIMITATIONS   159
	 Päivi Sainio, Tuija Martelin, Harri Rissanen and Seppo Koskinen

IV other results and experiences   171

15. EXPERIENCE WITH MAJOR SUBPROGRAMMES AND EXAMPLES              
OF INNOVATIVE INTERVENTIONS   173

	 Pekka Puska



16. YOUTH PROGRAMMES   187
	 Erkki Vartiainen, Meri Paavola, Kerttu Tossavainen and Pekka Puska

17. THE PROJECT EXPERIENCE IN THE EYES OF LOCAL                                
HEALTH WORKERS  209

	 Ritva Mäki and Risto Jukola

18. THE COST OF CARDIOVASCULAR DISEASES   215
	 Urpo Kiiskinen

19. Towards THE prevention of type 2 diabetes   231
	 Markku Peltonen, Jaana Lindström and Jaakko Tuomilehto 

20. INTERNATIONAL EXPERIENCES WITH COMMUNITY BASED                         
CVD PREVENTION PROGRAMMES AND THEIR EVALUATION   243

	 Pekka Puska, Aulikki Nissinen and Erkki Vartiainen

21. WHO’S WORK ON CHRONIC DISEASES PREVENTION IN RELATION 
	 TO NORTH KARELIA PROJECT AND FINLAND   267
	 Pekka Puska

22. GENERAL DISCUSSION, RECOMMENDATIONS AND CONCLUSIONS   279
	 Pekka Puska

Chapters 1, 2, 3, 4, 5, 12, 15, 17 and 18 are from the book published in

1995 “The North Karelia Project – 20 year Results and Experiences” with only minor 

changes.



10

TÄHÄN TULEE LUVUN NIMITÄHÄN TULEE LUVUN NIMI



TÄHÄN TULEE LUVUN NIMI

11

TÄHÄN TULEE LUVUN NIMI

FOREWORD
The global burden of noncommunicable diseases continues to grow; tackling it con-
stitutes one of the major challenges for development in the twenty-first century. These 
health problems, principally cardiovascular diseases, diabetes, cancers, and chronic 
respiratory diseases, currently cause around 60% of all deaths globally, with mortal-
ity projected to increase by 17% over the next 10 years. Low-  and middle-income 
countries bear about 80% of the mortality burden of these diseases, and a substantial 
proportion of deaths are premature. Clearly, noncommunicable diseases have serious 
socioeconomic implications.  They are closely related to poverty and contribute to it.  
If current trends continue, noncommunicable diseases will not only impede develop-
ment, they will also derail efforts to reduce poverty. 

We now know a great deal about preventing and controlling cardiovascular diseases 
and other noncommunicable conditions. Indeed, available evidence and experience 
clearly demonstrate that countries can significantly halt and even reverse the advance 
of these health problems if appropriate action is taken. Much of the international 
experience in preventing cardiovascular diseases is based on the pioneering work of 
the North Karelia Project and its nation-wide extension. The project is a successful 
model of integrated prevention of noncommunicable diseases that share the same risk 
factors. As well, the lessons learned from North Karelia have been used extensively 
these past two decades in developing policies and in implementing community-based 
interventions in many countries. Furthermore, the rich experience gained in reducing 
risk factors and in changing behaviours continues to be employed in capacity building 
activities in various regions and countries. 

Sharing  the experience of the North Karelia Project will contribute to international 
efforts to increase awareness of the preventability of these health problems. It will 
also highlight the need for urgent action to implement the Global Strategy for the 
prevention and control of noncommunicable diseases and its plan, recently endorsed 
by the World Health Assembly.  I am confident that documenting this experience and 
updating this book will provide an important reference for all involved and interested 
in addressing the increasing magnitude of the global burden of noncommunicable 
diseases. 

Dr Ala Alwan 
Assistant Director General 
World Health Organization



12

TÄHÄN TULEE LUVUN NIMITÄHÄN TULEE LUVUN NIMI



TÄHÄN TULEE LUVUN NIMI

13

TÄHÄN TULEE LUVUN NIMI

I
BaCKGROUND 

AND 

GENERAL PRINCIPLES



14

TÄHÄN TULEE LUVUN NIMI1. PREHISTORY OF THE NORTH KARELIA PROJECT



TÄHÄN TULEE LUVUN NIMI

15

1. PREHISTORY OF THE NORTH KARELIA PROJECT

1. PREHISTORY OF THE                                  
NORTH KARELIA PROJECT

Martti J. Karvonen

In Finland, “heart stroke” (apoplexia cordis) was already a commonly recorded cause 
of death back in the 19th century. It occurred in both sexes and was not exclusive to 
the elderly. Angina pectoris was the dreaded premonitor of heart stroke.

Coronary heart disease as a diagnostic entity became firmly established in medical 
clinics during the 1930s. In 1947 a young demographer, Väinö Kannisto, published 
his doctoral thesis on mortality in Finland, pointing out that mortality in eastern 
regions of the country had been higher than in the west since the 19th century, 
and that heart disease deaths there were particularly common (Kannisto, 1947). In 
fact, rates for eastern Finland headed the international league table of heart disease 
mortality. I was one of those who read the short review of Kannisto’s thesis in the 
Finnish medical journal “Duodecim”. My curiosity was aroused.

Back in 1945, as a junior demonstrator in the Institute of Physiology at Helsinki 
University, I had accepted the somewhat perilous challenge of organising physiologi-
cal studies in connection with the National Championships for Lumberjacks, which 
involved the men in felling and cutting trees over four days - all with hand saw 
and axe. Work physiology and occupational health became the focus of my career 
from 1950 on. In those days forestry was the dominant occupation in the eastern 
regions of Finland where cardiovascular mortality was highest. This was despite the 
fact that physical activity and sports were already reputed to enhance health and 
prolong life. That something was seriously amiss in current scientific understanding 
was becoming increasingly obvious to the young physiologist, by now at the Institute 
of Occupational Health.

On my first journey to the United States in the spring of 1954 I visited the Labo-
ratory of Physiological Hygiene of the University of Minnesota in Minneapolis. I had 
a short discussion with its director, Ancel Keys, who had just returned from visiting 
Italy. In 1952 he had published his hypothesis on the chain of causation: dietary 
fat - high blood plasma cholesterol - atherosclerosis, and its clinical manifestations in 
the cardiovascular system (Keys, 1952). This encounter provided the decisive stimulus 
to our joining forces in 1956 for the first East-West study of coronary risk factors.
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Two areas of Finland with contrasting mortality were selected: one in the east and 
the other in the southwest. Clinically healthy men and women were examined, and 
habitual family diets subjected to intensive study. The results appeared to support the 
cholesterol hypothesis: dietary intakes of saturated fats, as well as serum cholesterol 
values, were high by international standards, and both were higher in the east than in 
the southwest (Keys et al, 1958; Roine et al, 1958).

The experiences gained in these cross-sectional surveys were sufficiently encourag-
ing to add a time dimension. Thus began the longitudinal study of two contrasting 
populations of men aged 40-59 years at entry - one in the east and the other in the 
southwest, as before. Both the five and 10-year follow-ups confirmed the marked 
east-west disparity in coronary risk. This East-West project began in 1959 as a 
component of the unique “Seven Countries Study”, where the same cohorts of men 
have continued to be examined at regular intervals, allowing their coronary heart 
disease incidence and mortality to be monitored for 25 years and beyond.

In Finland the 30-year follow-up examination of these cohort survivors took place 
in 1989, and their hospitalizations and mortality are still being recorded, at least up 
to 40 years. In the course of the East-West study several potential contributors to 
the risk were examined in addition to diet and serum cholesterol, viz. blood pres-
sure, smoking habit, salt intake, trace elements in water, habitual physical activity, 
thyroid antibodies, childhood environment, war experiences, and recent life changes 
(Kromhout et al, 1994).

It is one thing to identify the cause(s) of a disease - quite another to prevent it. 
Planning for a medium-scale experiment in dietary prevention started in 1957, and 
a 12-year cross-over experiment involving dietary fats was launched in two Finnish 
mental hospitals in 1960. These efforts quickly prompted the development of expertise 
for modifying typical Finnish diets with acceptable substitutes for milk and butter.

By replacing dairy fats in milk by soybean oil, and butter by a soft margarine with 
a high content of polyunsaturated fatty acids, the trial resulted in a radical change 
in the P/S ratio (polyethenoid/saturated fatty acids) of the hospital diets: from 0.25 
to 1.48 on average over the entire duration of the open-cohort experiment. Serum 
cholesterol levels responded with a sizable average decrease in men from 267 to 226 
mg/dl (6.90 to 5.84 mmol/l), and in women from 275 to 249 mg/dl (7.11 to 6.20 
mmol/1) over the study period. Moreover, the incidence of coronary heart disease 
tended to diminish in both men and women (Miettinen et al, 1983; Turpeinen et al, 
1979; Turpeinen et al, 1960).

As research on risks and prevention gathered pace, the issues began to be ‘taken 
to heart’ by a wider public. The Finnish Heart Association, founded in 1955, was the 
first to emulate its American counterpart, established way back in 1924. Right from 



1. PREHISTORY OF THE NORTH KARELIA PROJECT

17

1. PREHISTORY OF THE NORTH KARELIA PROJECT

the outset the Finnish Heart Association attracted support from health authorities 
and various social and political leaders, enabling it to smooth the path for research 
and the application of study findings. It also rapidly developed a field organiza
tion, whose regional branch members in North Karelia were always eager for fresh 
information from the East-West study. The investigators reported the findings from 
eastern Finland at the annual Heart Association meetings, which were also attended 
by regional leaders.

In response to the summary and conclusions from the 10-year follow-up in 1970, 
the Regional Governor of North Karelia, Esa Timonen, invited all North Karelian 
members of the Finnish parliament and several representatives of official and vol-
untary organizations to form a pressure group. A petition for state aid to reduce 
the cardiovascular problem in North Karelia was signed on January 12th 1971. The 
governor headed the delegation which took the petition to Helsinki, where it was 
presented to the Finnish Government, the National Board of Health, the Medi-
cal Research Council of the Finnish Academy, and the Finnish Heart Association. 
Publicity was generated and action promised.

The Finnish Heart Association was the first to act, by convening a special working 
group for the task. This group conceived a basic plan for the North Karelia Project, 
and the association appointed two full time physicians to work out the details. The 
working group concluded that leadership of such a project was not a task appropriate 
for senior medical professionals likely to be preoccupied with other work, but was 
rather a make-or-break challenge for a younger candidate. In 1972 Dr Pekka Puska 
was appointed as Principal Investigator. Dr Puska thoroughly immersed himself in 
the North Karelia Project from the outset, has persisted with it throughout, and 
deserves much of the credit for its resounding success.

Two institutions also deserve a mention. The Finnish “home” of the East-West 
Study was the Helsinki Institute of Occupational Health, founded in 1951, a facil-
ity which offered novel approaches and a broad spectrum of research and services. 
The institute soon established close contacts with the World Health Organization 
(WHO). Cardiovascular diseases entered the programmes of WHO in the early 
sixties, first via the Regional Office for Europe in Copenhagen, and later at WHO 
Headquarters in Geneva. There was mutual interest in preventive cardiology, and 
close professional and personal ties developed between the WHO staff members 
responsible: initially Mikhail Akhmetely, then Zbynek Pisa in Copenhagen and 
Zdenek Fejfar in Geneva.

For WHO, the concept of the North Karelia Project was a logical step towards 
the realization of shared ideas, and a welcome opportunity for the practical testing 
of prevention in the community. To assist finalization of the detailed plan at the 
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planning seminar held in Joensuu on September 7-9th 1971, WHO contributed four 
international experts: Z. Fejfar, WHO, Geneva; J.N. Morris, London; Z. Pisa, WHO, 
Copenhagen; H. Blackburn, Minneapolis.

The old East-West Study continued its observational research in Ilomantsi as 
before, while the new North Karelia Project was to become a broad-spectrum com-
munity intervention covering the entire North Karelia Province. For the Ilomantsi 
cohort of men the contrasting southwest was the comparison area, while the North 
Karelia Project selected the neighbouring province of Kuopio as its primary initial 
reference area.

In summary, the North Karelia Project was a logical, yet courageous stride forward 
based on the results and inferences of the East-West Study (Karvonen et al, 1970; 
Keys & Aravanis, 1980).
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2. MAIN OUTLINE OF THE                     
NORTH KARELIA PROJECT

Pekka Puska

INITIATION AND PLANNING

The background of the North Karelia Project is described by Professor Karvonen in 
the previous chapter. In the late 1960s the emerging Western epidemic of cardiovas-
cular diseases, and their exceptional prevalence in Finland, began to alert widespread 
public concern. This was fuelled by media reports and research findings drawing 
particular attention to Finland’s eastern region. In addition, the studies of Karvonen, 
Keys and others had begun to focus on the possible role of certain “risk factors”.

After the petition of January 1971, described earlier, the Finnish Heart Associa-
tion set up a planning group including several Finnish experts, and contacts were 
established with WHO. At the large planning seminar in September 1971, the main 
principles of the North Karelia Project were formulated and further steps recom-
mended.

The initial organization of the North Karelia Project was composed of a board of 
directors (chaired by the Governor, Esa Timonen), a steering committee (chaired by 
the County Medical Officer, Väinö Soininen), a principal investigator (Pekka Puska), 
and a co-ordinating centre (initially at the University of Turku, but shortly relocated 
to the University of Kuopio). The project organization members further elaborated 
and refined the plans.

It was quite obvious even during this planning phase that any major control of 
cardiovascular diseases in North Karelia would be largely dependent on the potentials 
for primary prevention. Findings from the Seven Countries Study, the Framingham 
Study and others had already suggested the important causal role of certain risk fac-
tors. While several trials were being planned to “prove the causality”, it was also being 
pointed out that the risk factors were very closely linked with community life styles. 
This was certainly the case in North Karelia, where the pervasiveness of the main risk 
factors was clearly related to the generally unhealthy diet and smoking habits etc.

These considerations, combined with the historical background, guided the 
formulation of a community-based intervention strategy. The central task became 
to shift the risk factor profile of the entire North Karelian population through a 
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community-based intervention: “A mass epidemic calls for mass action and the 
changing of lifestyles can only succeed through community action”.

In the process of outlining these intervention principles, the team was aware of the 
importance of carefully evaluating the results and experiences. It was felt that only 
the most thorough scientific evaluation would allow the project to contribute to our 
knowledge of how to modify risk factors in a population and whether this can really 
lead to reduced disease rates. The “evaluation study design”, described later, was the 
outcome of these deliberations.

Thus was launched the world’s first major community-based preventive study in 
the field of CVD.

It was stressed that sound evaluation of the findings and experiences in North 
Karelia would allow this approach to benefit the whole country, and perhaps others, 
too. So the North Karelia Project was seen both as a “pilot” and a “demonstration” 
project for Finland as a whole.

The original North Karelia Project was planned for a five year period. In January 
1972 a large baseline survey was launched in North Karelia and its matched reference 
area (the neighbouring province of Kuopio); large representative population samples 
were involved, as well as carefully standardized methods.

The baseline survey was completed in April 1972, by which time the more detailed 
plans for the intervention were ready. The various features and elements of the plan-
ning (e.g. community diagnosis) are described later. On World Health Day, April 7th, 
the intervention was announced, and several monitoring systems (disease registers) 
were activated soon afterwards.

The planning of the project, its initial progress during the first five years, as well as 
numerous relevant background features, are described in the WHO monograph “The 
North Karelia Project in 1972-77” (Puska et al, 1981). 

NORTH KARELIA

Finland is a republic in northern Europe whose population of about 5 million is 
relatively homogenous by international standards. Finland has evolved into a modern 
welfare state since emerging from the devastating experiences of World War II.
North Karelia is one of the country’s provinces (counties), running along part of the 
eastern border with Russia (the Soviet Union until 1992). It is approximately 20.000 
km in size and characterized by large tracts of forest, hilly terrain and numerous 
lakes.
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North Karelia’s population has remained stable at around 180.000 for the past 30 
years. People live in the countryside, in smaller towns, or in Joensuu the provincial 
capital. The main sources of livelihood used to be agriculture and forestry, but their 
importance has declined sharply since the 1960s and it is now industry and the service 
sector which predominate.

All provinces in Finland are divided into local authority districts. These munici-
palities provide and operate schools and health and other welfare services according 
to central statutory requirements, mainly using revenues from municipal and state 
taxes.

Since 1972 the bulk of primary health care in North Karelia (as in Finland as 
a whole) has been dispensed at the fairly comprehensive municipal health centres 
spread around the province. These employ general practitioners, public health nurses, 
dentists etc. and have small wards attached. Most specialized medical care is provided 
at the central hospital in Joensuu.

Judged by numerous criteria, North Karelia has had the lowest socioeconomic 
status of any Finnish province for the 25 years of the Project. However, as in the rest 
of the country, there was substantial expansion in the economy and welfare services 
during the period. These developments have been reasonably homogenous across 
Finland, largely thanks to relatively centralized policies.

OBJECTIVES OF THE PROJECT

The objectives of the North Karelia Project were derived from the background 
described. The general aim was to perform a community-based health intervention 
for the benefit of the citizens of North Karelia, and to generate new knowledge and 
experiences for utilization throughout Finland and elsewhere.

A hierarchy of objectives was developed, as described in greater detail later. Towards 
the end of the first ten years (1972-82), these objectives were expanded to satisfy local 
needs and complement international developments (particularly within WHO).

MAIN OBJECTIVES
1) Initially (1972-82): to reduce CVD mortality in the local population 
2) Later (1982 onwards): to reduce major chronic (non-communicable disease) 

mortality and promote health in the local population.
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INTERMEDIATE OBJECTIVES
To reduce the levels in the local population of the main risk factors and to promote 
secondary prevention.

Main target risk factors: smoking, elevated serum (LDL) cholesterol and elevated 
blood pressure. Major emphases on general lifestyle changes (especially smoking and 
dietary habits).

NATIONAL OBJECTIVE
1) Initially (1972-77): as a pilot project for the whole of Finland
2) Later (1977 onwards): as a national demonstration project and model pro-

gramme

In the CVD category, most of the emphasis was placed on coronary heart disease 
(CHD), but cerebrovascular stroke was also an important specific target. When other 
chronic diseases were later included, cancers (especially those possibly influenced by 
smoking and diet) were a particular concern.

Most of the emphasis was on the working age population - especially the men. This 
was because of the remarkable excess of CVD mortality among middle-aged men. It 
was also thought that relatively rapid results in the community could be achieved in 
this population sector and that these people have the greatest influence in community 
change. Since then, more systematic emphasis has been devoted to children and 
youth, and also to older folk.

The intervention methods and actual programme were developed from these ob-
jectives and background features by the application of various theoretical frameworks 
and practical considerations, as explained later.

PROJECT EVOLUTION 

The following summarizes some of the main developments during the North Karelia 
Project:

1971: -   petition
-   initial planning and project organization

1972: -   baseline survey in North Karelia and reference area (Kuopio)
-   finalizing of intervention and monitoring plans 
-   launch of the intervention

1972-77: -  comprehensive community-based CVD prevention in North Karelia (initial media campaigns,                                                                  
involvement of various community organizations and health services, mobilizing lay leaders 
and the public etc.)

1977: -    5-year population survey in North Karelia and Kuopio
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INTERMEDIATE OBJECTIVES
To reduce the levels in the local population of the main risk factors and to promote 
secondary prevention.

Main target risk factors: smoking, elevated serum (LDL) cholesterol and elevated 
blood pressure. Major emphases on general lifestyle changes (especially smoking and 
dietary habits).

NATIONAL OBJECTIVE
1) Initially (1972-77): as a pilot project for the whole of Finland
2) Later (1977 onwards): as a national demonstration project and model pro-

gramme

In the CVD category, most of the emphasis was placed on coronary heart disease 
(CHD), but cerebrovascular stroke was also an important specific target. When other 
chronic diseases were later included, cancers (especially those possibly influenced by 
smoking and diet) were a particular concern.

Most of the emphasis was on the working age population - especially the men. This 
was because of the remarkable excess of CVD mortality among middle-aged men. It 
was also thought that relatively rapid results in the community could be achieved in 
this population sector and that these people have the greatest influence in community 
change. Since then, more systematic emphasis has been devoted to children and 
youth, and also to older folk.

The intervention methods and actual programme were developed from these ob-
jectives and background features by the application of various theoretical frameworks 
and practical considerations, as explained later.

PROJECT EVOLUTION 

The following summarizes some of the main developments during the North Karelia 
Project:

1971: -   petition
-   initial planning and project organization

1972: -   baseline survey in North Karelia and reference area (Kuopio)
-   finalizing of intervention and monitoring plans 
-   launch of the intervention

1972-77: -  comprehensive community-based CVD prevention in North Karelia (initial media campaigns,                                                                  
involvement of various community organizations and health services, mobilizing lay leaders 
and the public etc.)

1977: -    5-year population survey in North Karelia and Kuopio

1977-82: -   continuation of the project in North Karelia: integration of activities within the community 
structures, introduction of novel elements (especially youth interventions) 

-   start of national activities and involvements (TV programmes, health policy etc.)

1982: -   10-year population survey in North Karelia and Kuopio and a similar survey in southwest 
Finland (with WHO/MONICA)

1982-87: -   continuation of the demonstration area activities in North Karelia and of national activities in 
the framework of WHO/ CINDI and INTERHEALTH programmes (integrated prevention of major 
chronic diseases and promotion of health)

1987: -   15-year population surveys in North Karelia, Kuopio and southwest Finland

1987-92: -   continued activity in North Karelia and nationally, but with major emphasis on reinforcing 
CHD prevention through cholesterol lowering dietary changes (intensified collaboration with 
food manufacturers)

1992: -   20-year population surveys in North Karelia, Kuopio, southwest Finland and metropolitan 
Helsinki (thus follow-up of the North Karelia Project progressively evolved into a national risk 
factor monitoring system)

1992-97: -   continued activity in North Karelia and nationwide to ensure and demonstrate further 
successes.

1997:  -  After 25 years the project was declared finished, but  the work in North Karelia continues, as 
described later.

 

Over this period the project organization was modified to reflect actual develop-
ments. The work of the board of directors and steering committee was completed, 
and the project further integrated with appropriate organizations, resulting in more 
operational flexibility for the core project team.

Coinciding with the reorganization of the National Public Health Institute 
(KTL) in 1980, the co-ordinating centre of the North Karelia Project moved in 
1980 from the University of Kuopio to KTL headquarters in Helsinki (at the 
Department of Epidemiology and Health Promotion). This ensured much greater 
stability in terms of basic resources, as well as providing an appropriate site for 
long term monitoring and evaluation, and (under the Ministry of Social Affairs 
and Health) a useful location from which to disseminate experiences throughout 
the country.

At the same time the project office in Joensuu was expanded. It remained 
affiliated with the provincial health department, but assumed a far more active 
role in various media-related activities, and in “social marketing”, community 
partnerships, etc.

The core project administration is depicted in Figure 1.
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Key individuals involved during the 25 years of the North Karelia Project are as 
follows:

- Principal Investigator Pekka Puska	 1972-97

- Project Director Pekka Puska	 1978-97

- Co-principal Investigators Jaakko Tuomilehto
Aulikki Nissinen
Jukka T. Salonen    
Erkki Vartiainen	

1972-97
1977-97
1977-82
1987-97

- Project Co-ordinator Heikki J. Korhonen 1982-97

- Executive Manager of the Field Office	 Vesa Korpelainen 1986-97

- Governor of North Karelia Esa Timonen 1972-92

- Director General of the National Public Health 
  Institute	

Jussi Huttunen	 1978-97

- Director of North Karelia
  Provincial Health Department

Ismo Helenius	 1972-97

- County Medical Officer of North Karelia Väinö Soininen   
Pertti Puhakka 

1972-78  
1978-97

- Chief, Department of Internal
  Medicine, North Central Hospital 

Helge Honkapohja
Harri Mustaniemi
Juha Mustonen

1972-80
1980-92       
1992-97

Ministry of
Social Affairs

National Public Health 
Institute – KTL

Dept. of Epidemiology
and Health Promotion

NK project director

NK project coordinating
centre

University of Kuopio

Other collaborating agencies

NK project research Foundation

NK project
intervention group

NK Project Support
Association

NK Project Council
other working groups

North Karelia Project 
Field Office
- Executive manager

NK Provincial
Health Department

NORTH KARELIAN COMMUNITY

Figure 1. Simplified scheme of North Karelia Project Administration

and Health
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Figure 3. Prevalence of antihypertensive drug treatment (%) by sex and year in the national 
FINRISK Study during 1982-2002 (Kastarinen et al 2006)

The indications of some life style factors were also analyzed in four groups accord-
ing to their blood pressure level and antihypertensive treatment status: normotensive, 
unaware hypertensive, aware but untreated hypertensive, treated hypertensive subjects 
(Kastarinen et al 2007). For these analysis the three areas were pooled together. The 
results show that mean body mass index (BMI) increased significantly in all groups 
except in untreated hypertensive women. Alcohol intake increased in all men but 
especially in hypertensive women. The 24-h urinary sodium excretion increased 
significantly in all blood pressure groups. And the proportion of subjects with a rec-
ommended level of leisure time physical activity increased significantly and similarly 
in all the groups.    



9. HYPERTENSION CONTROL

117

9. HYPERTENSION CONTROL

25

26

27

28

29

30

31

1982 1987 1992 1997 2002

kg/m2

Unaware 
hypertensive

Aware but
untreated
hypertensive
Antihypertensive
drug treatment

Normotensive

BMI, MEN

Analysis of covariance:

Study year: p<0.001

BP group: p<0.001

Study year* BP group:

p=0.005

Figure 4. Mean body mass index (kg/m2) and its change from 1982 to 2002 according to blood 
pressure status among men (Kastarinen et al 2007)
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Figure 5. Mean body mass index (kg/m2) and its change from 1982 to 2002 according to blood 
pressure status among women (Kastarinen et al 2007)
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DISCUSSION

The hypertension control programme of the North Karelia Project is one of the few 
carefully planned and evaluated community-based control actions for hypertension 
care. It was found to be both feasible and effective: hypertension care improved mark-
edly and hypertension was brought under control in a considerable proportion of 
hypertensive persons during the period from 1972 to 1977 (Tuomilehto et al. 1980, 
Nissinen et al. 1981, Nissinen et al. 1983). The programme had a clearly favourable 
effect on the blood pressure control of hypertensive persons in the community and on 
the general blood pressure level of the population as a whole. During the follow-up 
period 1977 to 1982, hypertension care was maintained but no further improvements 
noted. In the province of Kuopio, the initial reference area, the improvement in hy-
pertension care began later, and more or less in line with the nationwide trend during 
the observation period (Nissinen et al. 1988). Overall, most of the favourable trends 
in hypertension were probably due partly to the reorganizing of the hypertension care 
system and partly to the intensive health education in the community. 

Since the start of the hypertension programme of the North Karelia Project in 
the early 1970s knowledge on the consequences of elevated blood pressure has ac-
cumulated. New information has infuenced the development of guidelines for both 
primary prevention and tratment of hypertension. For instance, the blood pressure 
values in defining hypertension have become lower, which has modified the treatmet 
practicies. At the same time new drugs have been introduced. During the last three 
decades betablockers from the 1970s, ACE inhibitors, and calcium channel blockers, 
have become the main stay of therapy Finland (Nissinen et al 2004). These new 
regimens have increased the costs of hypertension care, which has warrant from 
the authorities for seeking methods to control the costs. One example from the 
early 1980s of a factor which possibly had a significantly moderating influence in 
this context is the change in hypertension care policies which took place between 
1977 and 1982. The new nationwide recommendations introduced in 1978 contained 
relatively strict eligibility criteria for free antihypertensive drug treatment, which 
meant that in practice drug treatment was initiated at higher blood pressure threshold 
levels than before. These new criteria probably resulted in fewer treated patients, 
especially among women between 1977 and 1982. Since the 1980s the actions to 
regulate resources needed for hypertension care have resulted in a situation where the 
patients themselves cover a considerable part of the costs of drug treatment, which 
currently is among the highest proportion in the European Community. Even though 
the bulk of patients can afford the costs, the most vulnerable groups of society are in 
danger of becoming noncompliant due to costs of drugs.    
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Hypertension care has improved significantly in both men and women in Finland 
since the 1980s. Despite the simultaneous decrease in the prevalence of hypertension, 
half of the men and a third of women were still classified as hypertensive in 2002, when 
using European guidelines for the definition of hypertension (Guidelines Committee 
2003). The rates of awareness, treatment and control of hypertension have increased 
significantly, but in 2002 only two thirds of hypertensive subjects were aware of their 
condition; half of those who were aware were on antihypertensive drug treatment and 
only a third of those were adequatly controlled (Kasterinen et al 2006). 

Some lifestyle factors affecting blood pressure have developed favourably in both 
hypertensives and normotensives (Kastarinen et al 2007). Leisure time physical 
activity has incresed and salt intake decreased. Even though the effects of smoking 
per se on blood pressure according to current knowledge is small, the reduction of 
smoking among hypertensive subjects in cardiovascular risk is of major importance. In 
contrast to these encouraging findings, mean BMI and alcohol intake have inreased 
significantly. These findings indicate that there is an obvious need for intensifying 
activities in health care torwards comprehensive patient counselling on lifestyle, like 
diet and physical activity among patients with or without antihypertensive drug treat-
ment. Minor changes in treatment and proper follow-up of the patients contribute to 
significant benefits in terms of blood pressure control and cardiovascular risk as the 
controlled trial by Kastarinen et al. in primary care in Finland has shown (2002). 

Despite a marked improvement of control of hypertension in Finland, the country 
still has a very high blood pressure level in international comparison (Wolf-Maier 
et al 2003, Antikainen et al 2006). Thus intensified effort using both ‘the population 
approach’ and ‘the high risk approach’ are needed to improve the situation further. 
This includes effective antihypertensive drug treatment as well as lifestyle counselling 
among  patients, and health promotion at population level. These measures, combined 
with effective monitoring, provide the foundation for the control of hypertension in 
the population.
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III
MORTALITY, MORBIDITY 

and general health
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10. MORTALITY TRENDS

Pekka Puska, Jorma Torppa and Veikko Salomaa

BACKGROUND

The North Karelia Project was launched when mortality rates of CVD - especially of 
coronary heart disease (CHD), but also of cerebrovascular stroke - were exceptionally 
high in Finland, particularly in the eastern regions (Karvonen et al 1967, Pisa and 
Uemura 1982, Keys and Aravanis 1980).

The main objective at the outset was to achieve a substantial decline in this 
mortality, especially among middle-aged men. When the project joined the WHO/ 
CINDI programme later on, there was a greater emphasis on the more integrated needs 
of noncommunicable disease (NCD) prevention. Also, over the years the emphasis 
shifted onto the national level.

Early publications from the North Karelia Project team reported a major decline in 
CHD mortality. The analyses also showed that in the 1970s this decline was signifi-
cantly greater than in the reference province of Kuopio (Salonen et al 1983). After the 
original Project period the activity has concerned all of Finland, but there has still been 
special attention on North Karelia. 

This chapter presents and analyzes over 30 year trends in mortality in North Kare
lia and all of Finland.

MATERIAL AND METHODS

The mortality data for North Karelia and all of Finland were obtained from the Central 
Statistical Office of Finland, which reviews the diagnoses made by local doctors on 
individual death certificates according to the International Classification of Diseases 
(ICD). The 8th revision of the ICD was used in Finland from 1969 to 1986, the 9th 
revision from 1987 to 1995 and the 10th revision since the beginning of 1996. The fol-
lowing ICD-9 codes, and the corresponding ICD-8 and ICD-10 codes, were used 
for the mortality categories: cardiovascular diseases 390-459, ischemic heart disease 
410-414, cancers 140-208, and lung cancer 162.

The mortality rates were calculated on the basis of population data from the national 
population registry. Age adjustment was done using the European standard population 




