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ABSTRACT
Aims: To describe a self-administered preventive tool dealing with risk factors for cardiovascular
disease and its effectiveness to engage persons in need of lifestyle changes. To evaluate the feasibility
of implementing a preventive primary care program consisting of a screening tool and a selfadministered health profile. To engage motivated individuals in need of lifestyle changes and to
evaluate the effects after 1 year. To explore potential effects of physical activity on well-being among
women, within a 32- year perspective. To study the incidence of first ever non-fatal and fatal stroke
over a 32- year period with focus on stroke subtype, by consolidating endpoints, and associations
with risk factors.
Method: A model for structured preventive work in primary care was developed and tested at a public
primary care center (PCC). The model included a screening questionnaire offered to consecutive
patients between 18-65 years of age followed by a self-administered health profile and follow- up.
Subsequently, an intervention study was implemented in eight PCCs. Patients aged 18-79 years were
presented with the tool, and then offered a health profile, a blood pressure (BP) and blood glucose
check and a health dialogue. Main outcome measures were motivation level and change of lifestyle
factors and BP, p-glucose, and body mass index (BMI) at 1-year follow-up. In the Population Study of
Women in Gothenburg (PSWG) with 1 462 women, cross-sectional and prospective analyses were
conducted concerning physical activity and well-being. In PSWG, main types of first-ever stroke and
fatal stroke were identified and validated. Association with stroke and selected risk factors at baseline
(smoking, physical inactivity, BMI, waist hip ratio (WHR), BP, perceived mental stress and low
education) was tested. Association with atrial fibrillation (AF), diabetes, myocardial infarction and
baseline hypertension was studied as survival time free from stroke.
Results: Subjects with less favorable lifestyle and higher motivation chose to participate. Good
agreement was seen between screening tool and grading in the basal health profile (I). At 1-year
follow- up significant reductions in BMI, WHR, waist circumference, BP and p-glucose were
observed (II). Cross sectional analyses revealed strong associations between level of physical activity
and well-being. Similar associations were observed when relating physical activity level at baseline to
subsequent well-being after 12, 24 and 32- years. Changes in the individual´s physical activity level
and simultaneous changes in experience of well-being were correlated (III). Follow-up yielded 184
(12.6%) cases of first ever stroke, 18% of them fatal. The validation process reduced unspecified
stroke diagnosis from 37% to 11%. Significant association with ischemic stroke was seen for high
BMI, smoking and low education. Survival analysis showed significant higher risk of stroke in
contemporary diabetes, atrial fibrillation and baseline hypertension but not myocardial infarction. (IV).
Conclusions: A pedagogic model engaging motivated individuals was feasible to implement in
ordinary primary care. Several risk factors were significantly improved after one year suggesting
applicability in lifestyle modification.
Strong associations were seen between physical activity level and reported well-being, both crosssectionally and prospectively. Increased physical activity in sedentary individuals appears to promote
perceived health and well-being. By specifying diagnoses
32-year stroke data quality was improved. Low education was associated with ischemic stroke.
Smoking, obesity, atrial fibrillation, diabetes and hypertension were associated with higher stroke risk.
Keywords: Life style, prevention, promotion, risk factors, primary health care, health profile, public
health, self-reported health, wellbeing, stroke, incidence, women.
ISBN: 978-91-628- 8910-4

SAMMANFATTNING PÅ SVENSKA
Bakgrund: Primärvården har en viktig uppgift i att arbeta förebyggande mot sjukdom och främjande
för hälsa i mötet med patienten. Livsstilsfaktorer som t.ex. låg fysisk aktivitet, ogynnsamma
kostvanor, stress liksom belastad livssituation kan påverka insjuknande i bland annat stroke,
hjärtinfarkt och diabetes. Beteendeförändring kan få stora effekter på hälsan. Individen som söker
vården kan vara olika beredd att påbörja sådan. Kan enkla hjälpmedel, som livsstilsfrågor och
hälsoprofil, påverka beredskap till förändring? Låg fysisk aktivitet påverkar hälsan men också
upplevande av välbefinnande. Stroke är en folksjukdom som kostar mycket lidande för den drabbade
och anhöriga utöver en stor samhällskostnad. Att finna metoder för att förebygga folksjukdomar som
stroke kan få stor betydelse.
Övergripande syfte med forskningen var att utveckla strategier för främjande och förebyggande arbete
i primärvården och att studera effekten av fysisk aktivitetsnivå på upplevt välbefinnande utifrån
Kvinnoundersökningen i Göteborg. Syftet var också att i samma studie av kvinnor i 32-års perspektiv
efterforska hur många som insjuknade i stroke i sina huvudtyper hjärninfarkt och hjärnblödning, och
vilka riskfaktorer som kunde hänga samman med risk för framtida strokeinsjuknande.
Metod: Sökande vid åtta vårdcentraler inom Göteborgs primärvård fick svara på livsstilsfrågor och
erbjöds en självinstruerande hälsoprofil och ett hälsosamtal utifrån hälsoprofilen. Metoden utmärks av
eget ansvar och delaktighet men också av stärkande/stödjande förhållningssätt från personalen. Vid
behov fanns åtgärder att erbjuda som t.ex. fysisk aktivitet på recept, stresshanteringskurs,
rökslutargrupp. Uppföljning gjordes efter 1 år och samma mätningar gjordes som vid start. I
Kvinnoundersökningen användes vid start och vid de återkommande uppföljningarna frågeformulär
avseende grad av fysisk aktivitet och upplevd hälsa. Svaren jämfördes gällande samband på lång sikt
men även avseende hur förändring av fysisk aktivitetsnivå påverkade upplevt välbefinnande. Typ av
stroke fastställdes när så var möjligt genom noggrann journalgenomgång i de fall nationella
patientregistret angav ospecificerad strokediagnos. Efter denna kvalitetssäkring gjordes analyser där
uppgifter från studiestart 1968-69 om riskfaktorer för stroke såsom högt blodtryck, övervikt, stress,
utbildningsnivå, fysisk aktivitetsnivå analyserades i relation till insjuknande i stroke under 32 år.
Överlevnadstiden fri från stroke i relation till förmaksflimmer, diabetes, hjärtinfarkt och högt
blodtryck beräknades.
Resultat: Det var genomförbart att använda livsstilsinstrumenten i primärvårdsverksamhet.
Livsstilsfrågorna fångade in individer som ville delta i programmet och som angav mer av negativa
livsstilsfaktorer och högre motivation till förändring än de som avstod från programmet. Vid 1årsuppföljning sågs förbättring bland annat av blodsocker, blodtryck, kroppsmått såsom midja- stuss
kvot och body mass index (BMI).
Vi fann starkt samband mellan grad av fysisk aktivitet och upplevt välbefinnande i
tvärsnittsundersökningar av Kvinnoundersökningen och fysisk aktivitet vid start var också relaterat till
välbefinnande vid 12, 24 och 32-års uppföljning. Förändring i fysisk aktivitetsnivå var också relaterat
till upplevt välbefinnande.
Valideringen av strokediagnoser medförde att ospecifika strokediagnoser minskade från 37 % till 11 %.
Det var signifikant samband mellan stroke och övervikt, rökning och låg utbildning. Det förelåg också
samband över tid mellan högt blodtryck och stroke och risken ökade med ökande blodtrycksnivå.
Likaså ökade risken över tid vid diabetes, förmaksflimmer och högt blodtryck men inte hjärtinfarkt.
Slutsatser: Det var genomförbart att använda en pedagogisk modell i primärvården för att fånga in
motiverade individer med negativ livsstil. Vikt, BMI, midja-stuss kvot, blodtryck och blodsocker var
signifikant förbättrade efter ett år tydande på tillämpbarhet för livsstilsmodifiering. Det förelåg starka
samband mellan fysisk aktivitetsnivå och upplevt välbefinnande undersökt både prospektivt och i
tvärsnitt. Ökad fysisk aktivitet hos tidigare stillasittande individer tycks bidra till upplevt ökat
välbefinnande. Diagnoser från nationella patientregistret kunde valideras och ge kvalitetsförbättring i
Kvinnoundersökningen avseende strokevariabler. Låg utbildning var associerat till hjärninfarkt.
Rökning och övervikt var associerat till högre strokerisk, liksom förmaksflimmer, diabetes och högt
blodtryck.
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Health related quality of life
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PSWG

Population Study of Women in Gothenburg

QALYs

Quality Adjusted Life Years

SA
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SD

Standard deviation
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PREFACE
In the preface I would like to present my professional background that has
formed my interest in both preventive and promotive work before and after
onset of severe illness. My previous work as a physiotherapist provided a
special experience and knowledge about body and soul as an entity. Earlier
life events and ongoing experiences in social and working lives play a role in
how we feel and in bodily manifestations. The confident close relation to the
patients has contributed to my interest and experience about normal
psychology and bodily manifestations of emotional and other mental
expressions including stress reactions. Several years as a teacher in
physiotherapy have increased my awareness about the importance of
motivation and strengthening self- efficacy in our professional attitude in
diagnostic and therapeutic work. Further, my background as a physiotherapist
has given me a dimension of clinical feeling concerning normal range of
motion and feel of tense muscles in relation to mental status. As a GP I
initiated the first “Dagmar project” in Gothenburg, aimed at early and
coordinated rehabilitation and as project leader I recruited the necessary
competencies for teamwork: physiotherapist, occupational therapist
psychologist, social counselor and regularly an orthopedic consultant. We
worked close together with the social insurance authority and the
employment agency. The collective knowledge from this teamwork increased
my interest and competence concerning vulnerable patients with medical,
social and personal problems constituting a complex feeling of illness and a
problematic life style. As a GP I have felt these clinical experiences most
valuable in patient contacts and this has contributed to my interest in the
biopsychosocial approach. My own experience in complicated consultations
was often being a biological teacher for the patients who are the real experts
on their experiences. Together we have then outlined thoughts and structure
concerning information, therapy and support concerning life style
modifications, Preventive and health promotive work has been important for
me. Our major diseases are often heralded by long time adverse lifestyles and
the development of methods for early risk factor prevention and salutogenic
strengthening is urgent. Lifestyle intervention where the individual herself is
the driving force can be a key option. Health promotion is important for
patients with chronic diseases such as stroke and preventive and promotive
efforts can often in my experience go hand in hand. Methods to facilitate
such interventions by including the patients own will and efforts have for
many years been my interest. One of our major diseases is stroke in which I
have special interest not only concerning primary prevention strategies but
also concerning secondary prevention and health promotion strategies, the
latter being extremely important after stroke both for the person
himself/herself and their relatives. I was one of two GPs in Sweden who
participated in The National Board of Health and Welfare work “National
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guidelines for stroke care” and was responsible for the outline of the
primary care part called “in the long run”. After this I was asked to do the
endpoint work for stroke in the Population Study of Women in Gothenburg,
(PSWG), for the years 1992-93 – 2000-01 which was in line with my interest
in stroke. Further this work provided a possibility to study risk factors
associated with stroke among women.
This thesis contains a description of a low budget method aimed to reach
motivated individuals in need of lifestyle change. It also reports the result of
testing the impact of physical activity, a well-known important lifestyle
factor, on well-being both from a cross-sectional and longitudinal perspective
in the PSWG. Finally I report the results of an endpoint analysis in the
PSWG concerning stroke, a prerequisite for testing the association between
stroke and modifiable risk factors, a subject that is in line with other
components in the thesis.
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BACKGROUND
Health
Health is a concept that represents many dimensions and the definition varies
over time and between cultures. The goddess Hygeia is the symbol for
maintaining health and the “wholeness” of the body. Further by keeping the
body fit she symbolizes prevention of disease by teaching people how to live
right and how to use the body´s strong powers of self- healing. Those who
lived right maintained their health and avoided diseases, a message that can
be discussed from an ethical point of view. Hippocrates looked upon health
from a holistic perspective but much later in the 17ths century Descartes
introduced a dualistic perspective on body and soul representing different
entities albeit mind could interact with the soul at the pineal gland. This
dichotomization was referred to as “Descartes error” by the neurologist
Antonio Damasio (1).
The WHO definition from 1948 is the following: “Health is a state of
complete physical, mental and social well-being and not merely the absence
of disease or infirmity”. During 1980 to 2000 a broader approach was applied
where the declaration of Alma Ata 1978 is a key event. Initially, health was
considered a state but has over time been looked upon as a resource with the
individual being active and responsible. Bircher (2) defines health as “a
dynamic state of well-being characterized by a physical and mental potential,
which satisfies the demands of life commensurate with age, culture, and
personal responsibility”. Aaron Antonovsky´s theories rooted in medical
sociology point out that health arises when the individual has a sense of
coherence (SOC)(3, 4). Health and illness are not mutually exclusive. The
determinants of health are multifactorial and could be listed by WHO as:
income and social status, education, physical environment, social support
networks, genetics, health services, the person´s individual characteristics and
behaviors and gender. The WHO International Classification of Functioning,
Disability and Health (ICF) http://www.who.int/classifications/icf/en/
highlights health and health-related domains in a list of body function and
structure and a list of domains of activity and participation. The ICF endorsed
by all 191 member states in 2001. It is now the framework for measuring
health and disability at individual and population levels. Disability is not seen
as only a medical or biological dysfunction but social aspects are also taken
into account. This emphasizes that the concept of health has developed from
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a static to a dynamic entity with possibilities for the individual to take an
active role with support from health services when needed.
In relation to health the concepts of disease and illness must also be
considered (5). ICF has been fruitful in communication between community
actions, health care offers and individual needs and to stimulate joint efforts
in promotive and preventive actions and in rehabilitation.
Disease is defined by the diagnosis of medical science while the English
word illness is characterized by symptoms that are experienced by the
individual. However the mutual association between perceived self-rated
health, which corresponds to the illness concept and mortality is strong and
shown in several studies (6)

Measuring health
Is it possible to measure health? Health is in one sense a self-perceived
experience that is difficult to operationalize but on the other hand health also
includes several aspects common for humans. Several instruments have been
developed for the assessment of health- related quality of life. A variety of
reasons exist for measuring health such as for planning public health work,
following secular trends in the society, securing quality in the working
process, cost-benefit analysis, comparison between regions, examining
gender aspects and for inter-individual and intra-individual comparisons.
Burström showed in 2001 that self -rated health is a strong predictor of
subsequent mortality and therefore may be a useful outcome measure (7).
A survey of instruments was presented by WHO in 2002 (8). Health- related
quality of life is commonly measured by EQ-5D (9, 10) including a scale
from 0-100 and five questions concerning functional capacity and/or SF-36
(11-14) with 36 questions dealing with eight dimensions. The Göteborg
Quality of Life (GQL) instrument has been used as a well-being indicator and
is a multi-item questionnaire based on the WHO definition of health (15).
“Cantril´s ladder” is a visual analogue or global assessment of an individual´s
life satisfaction, whereby the individual is asked to imagine a ladder where
the bottom (0) is the worst possible life and the top (10) the best possible life
(16). The instrument is considered a valid measurement of “global wellbeing” (17).
The International Classification of Functioning, Disability and Health (ICF)
is WHO’s framework for measuring health and disability at both individual
and population levels. The ICF was officially endorsed by all 191 WHO
member states in the 54th World Health Assembly on the 22 of May
2001(resolution WHA 54.21). DALYs (8) is a measure of overall disease
burden expressed as the number of years lost due to ill-health, disability or
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early death. The QALY (8) is a measure of the value of health outcomes.
Since health is a function of length of life and quality of life, the QALY was
developed as an attempt to combine the value of these attributes into a single
index number. A questionnaire measuring Sense of Coherence (SOC)
(comprehensibility, manageability and meaningfulness) consists of 29
questions in the long version with answers on a scale from 1 to 7 (3).
In Sweden the National Board of Health and Welfare
(http://www.socialstyrelsen.se/english) and the Swedish National Institute of
Public Health (http://www.fhi.se/en/) present public health reports based on
surveys and also report life expectancy and morbidity data based on the death
registry. Further the SOM (society, opinion, media) Institute at University of
Gothenburg, presents surveys and trends concerning Swedish habits,
behavior and opinions with respect to society, politics and media
(http://www.som.gu.se/som_institute/ ). The reports include aspects of health
and life satisfaction.

Public Health in Sweden
The Public Health Report 2013 contains information about the development
of public health between the years 1991 and 2011. The National Board of
Health and Welfare (Socialstyrelsen) and the Swedish National Institute of
Public Health (Folkhälsoinstitutet) both contribute to this report. The Public
Health Agency of Sweden (Folkhälsomyndigheten) was established on
January 1, 2014 and is a merger of the Swedish National Institute of Public
Health and the Swedish Institute for Communicable Disease Control
(Smittskyddsinstitutet). Further most of the work concerning environmental
health and the responsibility for the environment and public health reports at
the National Board of Health and Welfare will also be transferred to the new
agency. Data are imported from the Hospital Linkage System (HLS), the
Cause of Death Registry (CDR) and the Central Bureau of Statistics (SCB).
In the reports, development of life expectancy, self-rated health, morbidity,
mortality and some indicators of health determinants are given. Life
expectancy 2011 was 83.7 years for women and 79.8 years for men. Sweden
has one of the highest life expectancies in the world and during the last
decades the gender difference has decreased. Level of education has a
stronger impact on life expectancy than gender. Self- reported health was
poorer among those with compulsory education than among those with postsecondary education. According to SCB which has followed self-reported
health since 1980 low educated persons show impaired health over time, and
their life expectancy has not developed as positively as in persons with higher
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education. Women generally report somewhat worse health and also anxiety,
particularly those with low education. Women with lower education also
show shorter life expectancy. The favorable decreasing mortality in
cardiovascular diseases is more marked for men, which explains the gender
differences are diminishing. The percentage of obese persons appears to have
increased since 2004. Fourteen percent of the grown up population has a BMI
corresponding to obesity.
Physical activity at leisure time has in our society a growing role since work
has become increasingly sedentary. There is also an increasing body of
evidence showing a strong association between physical activity and risk for
diabetes type 2 and risk for cardiovascular diseases, stroke and dementing
diseases (18-22). Overall no significant differences during 2004-12 were
reported. More women aged 65-84 years reported sedentary life style during
the entire period. Lower educated men and women both report lower leisure
time physical activity compared with those with higher education. In Sweden
prescriptions for physical activity (FaR) from medical authorities, particularly
through PC, have shown to increase physical activity among sedentary
individuals (23)
Alcohol consumption is reported to be the lowest in ten years but mortality in
alcohol related diseases has increased in women aged 65-84 (24). However
Andreasson highlighted alcohol consumption in age group 19-25 years and
reported an increase in treatment for alcohol dependence among young
women and that the rate increase was greatest in older women (25). The
percentage of adult daily smokers has decreased and it was reported that 11%
of persons between the ages 16-84 were smokers, and in women more than
men. Further they report that cardiovascular mortality has decreased 58%
among women with longer education while the corresponding decrease for
women with shorter education is 20%. Incidence of cardiovascular disease
including stroke has decreased over time but less favorably in the working
ages. In the age group 35-44 years stroke has increased 21% for women and
15% for men since the mid -1990s. The increase is most marked among those
with short education and the difference in incidence between groups with
different educational backgrounds has increased. In the age group 45-64
years reduced stroke incidence was reported among men but not among
women (24). Among the elderly with the highest stroke incidence the most
favorable decrease is seen in men resulting in a decreasing gender gap. The
National Guidelines for Methods of Preventing Disease was published in
2011. The lifestyle habits that the guidelines discuss are tobacco use,
hazardous use of alcohol, insufficient physical activity and unhealthy eating
habits (26).
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Lifestyle and Health
Lifestyle factors have a major impact on health. Negative lifestyle is
associated with common diseases such as myocardial infarction, stroke and
diabetes (27). Over the last decades there has been a trend of reduced
physical activity and increased sedentary lifestyle (28, 29). Low physical
activity is associated with the metabolic syndrome (30) and a growing body
of evidence shows effects on brain health as reflected by emotional and
cognitive functions (31, 32). Sedentary lifestyle was associated with CVD
mortality (33) and moderate physical activity was associated with better brain
health (34, 35). In a review, a total of eleven studies reported that regular
physical activity is associated with an increase in life expectancy of 0.4 – 6.9
years (36). Lack of physical activity is a modifiable risk factor for both
hemorrhagic and ischemic stroke. Moderately intense physical activity is
sufficient attaining a risk reduction (37).
Men who were overweight or were obese but fit were at lower risk of CVD
mortality than men who had normal weight but were unfit (38). Another
study did not find that higher levels of physical activity negated the effects of
excess weight (39). One report commented that increased amount of walking
in urban areas could reduce the costs of the National Health Service through
positive effects on many health outcomes among others type 2 diabetes,
dementia, and cerebrovascular and ischemic heart disease (40).
Retrospectively reported low level of physical activity from age 15 showed
significant association with depressive symptoms later in life (41). Body
mass index (BMI) has increased over the last decades both in men and
women (42). Central fat distribution has become more common among
women (43). Women report more perceived mental stress (43) and have
increased their alcohol consumption compared to earlier generations of
women (25). Men have reduced their physical activity, increased their body
mass index (BMI) and waist circumference, and diabetes has become more
prevalent (44). A healthy diet, moderate amounts of alcohol, being physically
active, and not smoking could prevent a major part of myocardial infarctions
in women (45). In UK women over age 50, two thirds of all deaths of
smokers are caused by their smoking (46). The risk of death from cigarette
smoking continues to increase among women and the increased risks are now
nearly identical for men and women (47). Socioeconomic factors are major
determinants for lifestyle and are independently associated with increased
incidence of cardiovascular disease (48, 49). From the British Whitehall
cohort it was reported that more than 50% of socioeconomic differences in
mortality could be explained by health habits (50). From Finland it was
reported that smoking, low vegetable consumption and low physical activity
explained a substantial part of educational level differences in cardiovascular
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and all-cause mortality both genders (51). Obesity has an impact on selfassessed health and health-related behavior in terms of physical activity for
both men and women while overweight solely in men (52). The Doetinchem
Cohort Study found an association between level of physical activity and
health related quality of life and interestingly also a positive effect of
adopting a more active life style on bodily pain and on health domains such
as vitality and social functioning (53).

Health inequites
Sir Michael Marmot, a front man in this field, is known for the motto “Closing the
gap in a generation”. The Commission on Social Determinants of Health was
created to promote health equity (54). He claims that “if there is a genuine
desire to change, if there is a vision to create a better and fairer world where
people’s life chances and their health will no longer be blighted by the
accident of where they happen to be born, the color of their skin, or the lack
of opportunities afforded to their parents, then the answer is: we could go a
long way towards it”. Social health determinants are different worldwide. Thus
economic resources, culture, religion, gender and social services are different. Further
medical knowledge and organization of medical care differ. The best health
outcomes are found when medical care is based in the PC and when
promotion and prevention are balanced with curative care (55). Health
practitioners have the possibility to affect society´s decisions about health
(54). A more coherent effort to include social causes of poor health in a
broader target of health promotion should then be a headline goal. Marmot
states that “In calling to close the gap in a generation, we do not imagine that
the social gradient in health within countries, or the great differences between
countries, will be abolished in 30 years. But the evidence, produced in the
final report1 of the Commission on Social Determinants of Health,
encourages us that significant closing of the gap is indeed achievable” (54).
He also states that “at the centre of this action is empowerment of the people,
communities, and countries that currently do not have their fair share. The
knowledge and the means to change are at hand. What is needed now is the
political will to implement these eminently difficult but feasible changes. Not
to act will be seen, in decades to come, as failure on a grand scale to accept
the responsibility that rests on all our shoulders” (54).
Gender differences have been discussed when it comes to health inequities.
From PSWG was reported that the strongest socioeconomic correlate of
health outcome was the husband´s occupational category even if the women
were employed in 1968 (56). In the Whitehall II study women´s life style was
associated with their partner’s social class (57). Another study from Canada
reported that strain of housework was strongly related to poor health for
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women but not for men (58) and although most women in Western countries
work today they still take a major part in family responsibilities (59).
However from Sweden was reported that much of the psychosocial gradient
in CHD risk seemed to be linked to psychosocial stress both in men and
women (60)
Health behaviors such as smoking, alcohol, diet and physical activity explain
much of the social inequalities seen in the Whitehall II study with 24 years of
follow up and four follow-up assessments (50). However the relations are
multidimensional and complex (61) A relationship exists between low income
and health (62, 63). A comparison between 26 developed countries utilizing
the Luxembourg Income Study between 1980 and 2005 showed that the wellknown relation between poverty and mortality was not exclusive but also
dependent on clear differences in welfare regimes (64). A paradigm change
has been proposed based on social determinants to address poor health among
populations (65). The politicians in the city of Malmö, Sweden, with 300 000
inhabitants initiated in 2010 a commission, The Commission for a Socially
Sustainable Malmö, to report scientifically based recommendations regarding
how to reduce inequities in health in the future (66)

Primary Care
According to WHO PC is the core of the health system and the Alma Ata
declaration 1978 identified PC as the important keystone in health services.
WHO declared “Primary Health Care Now More Than Ever” in 2008 (67).
WHO states: “There is a substantial body of evidence on the comparative
advantages, in terms of effectiveness and efficiency, of health care organized
as people-centered primary care. Despite variations in the specific
terminology,
its
characteristic
features
(person-centeredness,
comprehensiveness and integration, continuity of care, and participation of
patients, families and communities) are well identified. Care that exhibits
these features requires health services that are organized accordingly, with
close-to-client multidisciplinary teams that are responsible for a defined
population, collaborate with social services and other sectors, and coordinate
the contributions of hospitals, specialists and community organizations” (67).
The PC was considered the base for health care and should include
preventive, promotive, therapeutic and rehabilitative interventions. WHO
reports that people are healthier, wealthier and live longer today than 30 years
ago. Challenges for health services have changed over time. Today many
individuals present with complex symptoms and multiple illnesses,
particularly among elderly people. This challenges service delivery to
develop more integrated and comprehensive case management. WHO points
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out some worrisome trends exemplified by health systems that focus
disproportionately on a narrow offer of specialized curative care. A rapid
increase of knowledge within medical science has prompted an excessive
specialization among health-care providers. A risk can be that a narrow focus
of many disease control programs can counteract a holistic approach to the
individuals and families they deal with. From this may follow that the need
for continuity in care is not supported (68). Further resources can be allocated
to clusters around curative services at great cost, impeding the potential of
primary prevention and health promotion to prevent up to 70% of the disease
burden (69, 70). PC was stated to be the base in the health care system and
the provider of person-focused care over time (55). Starfield stated a strongly
held belief that primary care is the base of the health care system, and defined
the key features of primary care as the following: the first point entry to a
health care system, the provider of person- focused, not disease-oriented care
over time, the delivery of care for all but the most uncommon conditions, and
the part of the system that integrates or coordinates care provided elsewhere
or by others (55). The background of many primary care consultations can be
multifactorial i.e. not solely medical diagnoses but also psychological or
social stress. Health psychology has an increasing role (71). Impressions
from both the outer world and our inner world are perceived and sensed in
the body. A dichotomy of body and mind is not in line with a holistic
approach. The general practitioner who can integrate the patient´s complexity
of feelings in the body and experiences of various natures has the potential to
meet the needs of the patient adequately (72).The patient's perception,
apprehension and anticipation are indicative during the consultation. Often
the patients in a PC setting may have a multitude of purposes for consulting a
doctor (73). There are also gender differences concerning how symptoms and
own expectations are communicated (74). A patient-centered approach is
recommended to include the patients own thoughts and hopes during the
consultation (75).
In Sweden a majority of persons and those increasing with age have
confidence in the PC, which is also the arena for most consultations and
peoples’ attitudes to the health care system is regularly reported by
“Vårdbarometern” (76).
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Common diseases - focus on circulatory
diseases
Incidence and register studies focusing
stroke
Frequencies of many common diseases such as cardiovascular diseases,
stroke, diabetes, cancer and other chronic diseases are achieved from
population studies and register studies. Cardiovascular disease and stroke are
leading causes of death globally. The Framingham Heart Study started
already in 1948 and the initial study recruited men and women between 30 to
62 years of age. Participants have been assessed every two years undergoing
a detailed medical history, physical examination and laboratory tests. From
the original cohort second and third generations are now examined. Trends in
overweight and obesity were evaluated among Framingham participants from
1950 to 2000. The results showed that the incidence had increased
progressively over the last 5 decades (77). Almost seven decades follow-up
of epidemiology of blood pressure and atrial fibrillation and their relation to
cerebrovascular disease has given important information. Already the initial
Framingham publication on stroke, (1965), clearly identified elevated blood
pressure, systolic no less importantly than diastolic, as the first-rank risk
factor for all stroke, infarction as well as hemorrhage (78). Furthermore the
importance of midlife hypertension for future stroke was reported, as well as
an association with future stroke risk of atrial fibrillation (79). Secular trends
regarding lifestyle factors are important to foresee future burden of diseases
in a population. The Doetinchem Cohort Study follows a population-based
cohort from Doetinchem, a rural part of eastern Netherlands, with the aim of
studying the impact of (changes in) lifestyle factors and biological risk
factors on aspects of health, incidence of chronic disease, physical and
cognitive functioning and quality of life (80).Weight increase in participants
in the Doetinchem-cohort 20-59 years over three consecutive 5-year intervals
was associated with a number of components in the metabolic syndrome
(central obesity, raised blood pressure, reduced HDL cholesterol and elevated
blood glucose) particularly in the young group (81). In the same cohorts the
prevalence of overweight, obesity and hypertension increased in all ages but
more among the more recently born generations. Unfavorable generation
shifts for diabetes were seen for men but not for women while shifts were
seen for overweight/obesity in both sexes but particularly among the recently
born women. The authors in this population study from the Netherlands did
not show differences due to socioeconomic status. Their conclusion is that in
the future more elderly will develop overweight- related disease, such as
diabetes and cardiovascular disease (82).
In Ontario, Canada, the prevalence of diabetes increased during the past 10
years, particularly among younger and in some minority populations. The
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increase in the latter was probably associated with immigration from regions
with more susceptible populations, although the authors did not assess ethnic
differences. The global rate that was predicted for 2030 was exceeded already
by 2005 (83). In the US, the ”Obesity Epidemic” has been a great challenge
for preventive efforts as well as the “Stroke belt”, with very high incidences
among younger in the south- eastern states, with considerable correlations
among different populations. The Centers for Disease Control and Prevention
(CDC) reported that from 1980 through 2010 the number of adults in the
United States aged 18-79 with newly diagnosed diabetes more than tripled.
More than two-thirds of American adults are either overweight or obese and
in the past 30 years, adult obesity rates have more than doubled (84).
The US obesity “epidemic” is extremely costly, and the progression is greater
in women than in men and particularly among black women (85).
Since the early 1990s new cases of diabetes have increased. Also, the
prevalence of pre-diabetes is increasing worldwide, which emphasizes that
lifestyle modification is the corner-stone of diabetes prevention (86). In
Finland the prevalence of type 2 diabetes has increased in parallel with a
gradual increase in overweight and obesity (87). In the Swedish public health
report from 2006, 3.3 % of women and 4.8% of men aged 18-84 reported
diabetes diagnoses, and comparable figures from 1990s report were 2.6% and
3.0%. The annual report from the National Diabetes Register, Sweden, in
2012 showed increasing numbers of diabetes type 2 diagnoses, reported by
medical clinics and primary health care (www.ndr.nu). However, these
increases can partly depend on increased reporting to the register.
The WHO Monica project, a register study which started in the early eighties,
included 41 MONICA Collaborating Centers and used a standardized
protocol to study trends in cardiovascular disease and trends in risk factors in
men and women aged 25-64 years (88). Seventeen centers in 10 countries
reported stroke events registered for a subgroup population. Preliminary
results were presented for a 10-year period before all centers had completed
their reports on events and lifestyle factors. The trend pointed at decreasing
events and stroke mortality. Changing stroke rates are suggested to be related
to changes in cardiovascular risk factors in the population, such as improved
hypertension control. Trends in coronary-event rates and the estimation of the
contribution of classic risk factors in the WHO MONICA Project populations
were reported. The 38 populations from 21 countries consisted of men and
women aged 35-64 years from the mid-1980s to the mid-1990s. Risk factors
described were smoking, systolic blood pressure and blood cholesterol. They
were analyzed as a composite score but also individually. BMI was added to
the analyses. In the Framingham study, coronary risk score incorporated three
factors not included in the Monica score study: HDL cholesterol, diabetes
and left-ventricular hypertrophy. The decrease in CHD events and mortality
was not exclusively attributed to improvement concerning the risk factors.
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The conclusion was that a broader range of interventions was potentially
available that might or might not be already identified. “Trends in the
prevalence of obesity and the global spread of tobacco use are reasons to
expect that the past will not predict the future” (89). Age standardized adult
diabetes prevalence from 199 countries was 9.8% for men 2008 compared
with 8.3% 1980 and for women 9.8% 2008 compared with 7.5% 1980 (90).
Since 1985 the Northern Monica study
(http://www.umu.se/phmed/medicin/monica/) is part of the population survey
that has lasted the longest in the world with a standardized methodology. One
among many reports from them found improvements in cardiovascular
factors between 1986 and 2009 in the population subjects in age groups 2564 years in 1986 and 1990 and 25-74 years from 1994. The opposite was
reported for obesity, where one in five was obese in 2009 which was twice as
many as in 1986 (91). From Swedish and Finnish cohorts sex differences
were reported concerning diabetes as a risk factor for stroke, with more
increased stroke risk in men than in women (92). The Monica Risk, Genetics,
Archiving and Monograph (MORGAM) Project data from the European
countries´ survey with 18 populations showed among results that smoking
was an important risk factor for stroke across Europe (93).
The Swedish Register Study Riks-Stroke reported trends concerning 1995 –
2010 showing an increase in the number of patients who received adequate
secondary prevention but also an increased case fatality rate, which the
authors ascribed possibly due to shorter stay in the stroke units (94).
The Rotterdam Study is a large prospective population-based cohort study
from 1990 that focused on risks and incidences for several common diseases
(95). Stroke incidence trends were studied through sub cohorts from 1990 and
2000. Incidence rates decreased by a third in men but remained unchanged in
women. Smoking decreased in men but not in women and blood pressure
levels increased. Antithrombotic and lipid lowering medication of stroke risk
factors increased in all ages and both in men and women, while
antihypertensive treatment was unchanged despite considerable increase in
grade 2 hypertension and both systolic and diastolic blood pressures. BMI
increased in both men and women (96). A register study (1980-2010) from
the Netherlands shows a remarkable decline in IS mortality after 2000, but
non-fatal incidence IS events were stable or even increased. The effect on
prevalence and on the heavy human and economic burden are discussed and
the need for prevention of IS is stressed (97).
The Hisayama Study established annual health examinations for inhabitants
aged ≥ 40 years. Five cohorts representing five decades from 1960-2000 were
followed up for 7 years to study secular trends in cardiovascular disease.
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Incidence of ischemic stroke decreased in both men and women but
hemorrhages only in men. Improved management of hypertension and
decrease in smoking rate were found. The decreasing trends in the incidence
and mortality of ischemic stroke slowed down in recent years. It was
proposed that the reason was an increase in the prevalence of metabolic risk
factors, suggested to be attributable to the westernization of dietary habits
and physical inactivity as a result of motorization (98). Another Japanese
population study, the Okinawa study comparing health check-up data
between 1987 and 2001, found an upward trend for cerebral infarctions
between the two periods, even though blood pressure decreased significantly
in the second period. Metabolic deterioration as indicated by increased BMI,
fasting blood glucose and non-HDL cholesterol was considered to be the
factor underlying this upward trend (99). Also, in the Chinese island regions
the incidence of stroke increased while mortality declined 1982-2008.
Accordingly, the authors stressed the importance of effective intervention and
specific policy recommendations on stroke prevention (100).
The INTERHEART study showed strong associations between life style
factors and coronary heart disease (101). European guidelines for prevention
of cardiovascular diseases in clinical practice have pointed out that
multimodal interventions should take into account emotions, psychosocial
factors and harmful habits (48). The large case control multicenter
INTERSTROKE study, found that five risk factors contributed to 80% of all
strokes: hypertension, smoking, unhealthy diet, physical inactivity and high
waist hip ratio (WHR). Additional risk factors among them were diabetes,
heart disease, alcohol consumption, and stress or depressive symptoms (102).
The Göteborg BEDA cohort aged 45-54 years, three cohorts from the GOTMonica cohort aged 45-54 years and one-third of all women born in1953 and
living in Göteborg in 2003 were randomly sampled and invited for
examination. Results from cross-sectional examinations were reported from
1980 and 2003. Systolic blood pressure and prevalence of hypertension
decreased. The prevalence of diabetes was stable over time and physical
exercise was increased. More women had overweight, smoking was still quite
high, and those who reported permanent stress had increased their stress
perception (103).
The Population Study of Women in Gothenburg (PSWG) started 1968-69 and
is still ongoing. A sample of women in the age strata 38, 46, 50, 54 and 60
was studied with anthropometric measures, laboratory tests and
questionnaires. A 36-year follow-up study for women aged 38 and 50 years
reported secular trends, and the trends were in the healthier direction,
especially concerning physical activity and smoking. A social gradient was
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seen for smoking. Self-reported stress had increased among 50-year old
women from 28% to 75%, findings in concordance with the above mentioned
report (43). The incidence in stroke in PSWG over 32 years is described in
paper IV in this thesis.

Interventional studies –

examples from Nordic countries
Broad intervention studies in PC settings were pioneered in Finland where in
the late 1960s coronary heart disease mortality among Finnish men in Karelia
was among the highest in the world. The North Karelia Project with start
1972 carried out a risk factor survey to monitor trends.
In the first two surveys, the target population consisted of persons aged 30-59
years and thereafter the target population was increased to include persons
aged 25-74 years. Comprehensive chronic disease prevention and health
promotion were established. Decline in serum cholesterol levels was
observed as well as decline in blood pressure levels among both men and
women until 2002, but the latter levelled off among both men and women.
Prevalence of smoking decreased among men but not in the same way for
women. BMI showed an increasing trend for men since start, but for women,
after an initial decrease an increasing trend occurred from 1982. It was
reported that 80 % decline in coronary mortality mainly reflected a great
reduction in risk factor levels. On the other hand, increasing obesity was
observed and it was suggested that this was due to decrease in work-related
physical activity although leisure time physical activity had increased (104).
The randomized Finnish Diabetes Prevention Study targeting overweight
men and women with impaired glucose tolerance reported that intense
lifestyle intervention with weight reduction, dietary modification and
increased physical activity for 4 years resulted in sustained lifestyle
modification. The intervention also resulted in long-term prevention of
progression to type 2 diabetes. The control group only received general
information about life style (105).
The Västerbotten Intervention Program (VIP) started in Norsjö in the County
of Västerbotten, Sweden, 1985. This region had a very high mortality from
myocardial infarction with 720/100 000 inhabitants/year among 16 to 74year-olds reported. A comprehensive health survey was initiated, calling
participants every 10 year at the ages 30, 40, 50 and 60 years, but from 1995
the survey of persons aged 30 years was discontinued. Since 1995 the
program has been implemented in all PCCs according to the county council.
The health survey includes anthropometric data, biological markers and
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questionnaires. Interventions including both preventive and health promotive
strategies are used and coordinated with the whole community. Evaluation
has shown considerable reduction in cholesterol and blood pressure levels
and a narrowing of the health gap between the socially privileged and less
privileged (106). The long-term effects of this population-based program and
the coordinated activities within the intervention program, consisting of
many components, are very powerful (107).
In 1988 the County Council of Skaraborg decided to support a health
promotion program based on both population and individually based
strategies. An intervention program called “Live for Life” was initiated in
Habo, with both a population strategy involving the total county and
individual health examinations confined to a subgroup of men and women
aged 30 and 35 years. The program resulted in less smoking, improved
dietary habits, and decreased blood pressure (108-110). They also reported
decreased mortality from ischemic heart disease for the period 1984-96 when
comparing mortality data from other Swedish communities and all Sweden
with the community of Habo (111). They also reported that the model “Live
for Life” seemed to be more effective than a community health strategy alone
(112).
The Skaraborg Hypertension project reported positive effects on stroke
incidence trends in an intervention area compared to a control area in the
same county through a structured program for blood pressure control in
collaboration between the primary care units and the hospitals. Blood
pressure reduction averaged 2-5 mm Hg in the intervention group (113). The
same project group found in a random sample from Skaraborg of men and
women aged 30-75 years that about one-third were well controlled and aware
about their hypertension, which clearly shows the importance of better
implementation of expert guidelines (114).
In a randomized study in Gothenburg, a comprehensive risk factor
modification program in high risk hypertensive men 50-72 years of age,
failed to show a significant effect on ultrasound intima-media thickness,
which was their primary aim. However, significant reductions were seen on
one or more of hypercholesterolemia, diabetes or smoking during 6 years
of follow-up and on total mortality. The program was comprehensive with
an information meeting followed by five weekly meetings and follow- ups
every 6 months. The intervention included a smoking cessation program,
instructions to lose weight and to lower consumption of fat and sugar.
Diabetic patients were taught self-monitoring of blood sugar (115).
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In the Swedish community Strömstad, it was observed that the mortality
statistics during 1969-78 were significantly increased among women due to
high mortality in stroke when compared with the rest of the county of
Göteborg and Bohuslän. All women aged 45-64 years were therefore invited
to a free health survey 1985. The survey included 927 women and all
women with one or more risk factors for ischemic heart disease or stroke
were invited to courses in diet and physical activity. More than half of the
women had one or more risk factors according to the criteria for inclusion,
and one-third of them wanted to take part in health courses. The
intervention resulted in reduced risk factors for cardiovascular disease and
long-standing effects on cardiovascular risk factor patterns were seen (116,
117).
A prevention program combining population and individual high risk strategy
and integrated into the existing primary care organization was initiated in the
PHC in Sollentuna in cooperation with Department of Internal Medicine at
Karolinska Hospital in 1988. Persons under 60 years of age were offered a
short questionnaire concerning already known hypertension, hyperlipidemia
or diabetes, smoking, overweight, physical activity and family history of
early cardiovascular disease. When the questionnaire indicated one or more
risk factors, a free check-up including anthropometric data and biological risk
markers was offered. After one year 2116 persons had been registered in the
prevention program through questionnaires. The majority of the sample
consisted of women (62%), and the median age was 45 years. Among the
participants, 24% of men smoked and 27% of the women. High values of
lipids were found; men had higher values than women. The presence of two
of the established principal risk factors (smoking, hypercholesterolemia
and/or hypertension defined as diastolic pressure ≥ 90 mm Hg) was found in
17% of the women and 22% of the men (118). During 4 years, 5622 persons
participated in the program and the authors reported that a program for
cardiovascular screening and prevention could be integrated in the PC system
and that risk factors such as hypercholesterolemia, hypertriglyceridemia and
high blood pressure were significantly reduced after intervention (119). The
successful reduction of high cholesterol levels was associated with younger
age and longer education (120).
A Danish randomized and controlled study on PC based intervention, the
Ebeltoft Health Promotion Project, showed that the intervention group that
received an offer of health tests and patient-centered planned health
consultations showed positive effects on cardiovascular risk scores without
extra need for contacts in the health care system and with a significant
decline in annual hospital admission rates (121-123).

27

Ann Blomstrand

Behavior change
Geoffrey Rose (1982) stated: “It makes little sense to expect individuals to
behave differently from their peers; it is more appropriate to seek a general
change in behavioral norms and in the circumstances which facilitate their
adoption” (www.who.int/whr/2002/en/). An examination of the theories of
behavior change from the individual point of view shows that different
models exist, with some common features. An acknowledged method to
achieve successful behavior change dealing with an individual´s readiness to
change behavior is counselling based on the Stages of Change Model. The
theory behind is based on the notion that individual´s progress through
different stages: pre-contemplation, contemplation, preparation, action and
maintenance (124-127). The quality of motivation is important for behavioral
change to occur. Motivational interviewing is used as a technique for
behavioral change and is based on theories in Stages of Change (128). The
aim of motivational interviewing is to help the client to build motivation for
change based on the resolution of ambivalence and inconsistencies in their
behaviors. The conventional advisory way to induce behavioral change can
easily fail when the client does not address his own insight and motivation.
On the contrary, motivational interviewing is characterized by factors such
as expressing empathy, a patient-centered meeting, supporting self-efficacy,
developing discrepancy and
working with ambivalence (129). The
promotion of autonomous decision making is fundamental when working
with behavior change. Deci and Ryan developed another method, focusing on
the internalization of motivation according to the self-determination theory –
SDT (130, 131). They described three basic psychological needs, i.e.
autonomy, competence and relatedness, and stressed the importance of
autonomy support, which is a common feature in both SDT and motivational
interviewing. In a report it was suggested that “self-determination theory can
offer a comprehensive theoretical rationale for understanding the efficacy of
motivational interviewing” (132). An intervention study was described with
nurses who were educated in SDT method and implementation on diabetics
type 2 patients (133), and a study protocol with an intervention based on SDT
concerning physical activity for primary care patients with cardiovascular
risk was presented (134).
Long-term weight loss was seen among obese individuals if facilitated by
autonomy–supportive counselors (135). Encouragement, empowerment,
support and a good doctor-patient relationship with empathy were important
factors reported in a review of studies concerning the patient perspective with
regard to counselling about living habits in the healthcare system (136).
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In a long-term weight loss study it was reported that about 20% of the general
population achieved success. Success indicators were: engaging in high
levels of physical activity, a suitable diet, eating breakfast, self-monitoring
body weight, maintaining a consisting eating pattern and catching “slips”
(137). Medical triggers were also reported as facilitators of initial weight loss
and long-term maintenance (138). A recent study used information, letters
and e-mail for patients aged 45-80 years with cardiovascular risk factors but
concluded that for empowerment was needed ”more behaviorally
sophisticated support to increase patient self-management, self-efficacy, and
self-esteem” (139). It has been shown that a telephone call sometime after
prescription increases compliance both with advice and pharmacological
treatment (140).

Promotion and prevention
The WHO Ottawa Charter conference defined 1986 health promotion as
follows: “Health promotion is the process of enabling people to increase
control over, and to improve their health”(141). The role of Swedish primary
care for prevention was made clear during the 1970s and was further
underlined the next decade (142) . Based on theories about salutogenesis (4),
it was pointed out that pathogenesis seeks to help people from getting worse
while salutogenesis is about empowering them to achieve better health
creating physical, mental and social well-being (143). One of the major
theorists Geoffrey Rose, said:” It´s better to be healthy than ill or dead. That
is the beginning and the end of the only real argument for preventive
medicine”.
Professional health publications are often concerned with how to avoid,
prevent, or treat disease but seldom consider the health aspect. Better health
cannot be attained by simply avoiding, preventing, or treating problems
(WHO 1986). Health efforts, therefore, should be directed toward creating
physical, mental, and social well-being. To guide these efforts, salutogenesis,
a theoretical framework about the origins or creation of health, is needed to
complement the traditional pathogenesis framework that focuses on the
origins and causes of disease. The Antonovsky theory about SOC is a
foundation of this work (4) and includes the concept of empowerment (WHO
Bangkok 2005). To be called “promotive”, the work shall contain
empowerment strategies according to Rappaport, who defined this as “a
process by which people, organizations and communities gain mastery over
their affairs”(144-146). WHO in the Action Plan 2008-2013 gives examples
of “Lessons learned”, which are exemplified by the following: “experience
clearly shows that non-communicable diseases, NCD, are to a great extent
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preventable through interventions against the major risk factors and their
environmental, economic, social and behavioral determinants in the
population; a comprehensive prevention strategy needs to blend
synergistically an approach aimed at reducing risk factor levels in the
population as a whole with one directed at high-risk individuals; even modest
changes in risk factor levels will have a substantial public health benefit;
more health gains in terms of prevention are achieved by influencing public
policies in domains such as trade, food and pharmaceutical production,
agriculture, urban development, and taxation policies than by changes in
health policy alone”. In a rehabilitation process an important goal is to regain
function and activity but an overall goal is also to regain and strengthen
health although the injury or disease may still remain in a chronic disease or
as a sequel to damage. It is often fruitful to apply salutogenic perspectives,
such as social support and fulfilling goals for participation in family and
society contexts.
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AIM OF THE THESIS
General aims
The thesis aims to:
•

develop a promotive and preventive strategy for lifestyle
intervention in the broad arena of PC, built on lifestyle questions to
engage motivated individuals needing change.

•

explore the association between level of leisure time physical
activity and well-being in women in a 32- year perspective

•

explore stroke incidence and risk factors in women in a 32-year
perspective

Specific aims
Study I

To describe a self-administered preventive tool dealing with risk factors for
cardiovascular disease and its effectiveness to engage persons in need of life
style changes.

Study II

To evaluate the feasibility of implementing a preventive step-wise primary
health care program consisting of a screening questionnaire and a selfadministered health profile to engage motivated individuals in need of
lifestyle changes. An additional aim was to evaluate the effects after 1 year in
a well-defined, primarily urban population attending the primary healthcare.

Study III

To explore potential effects of physical activity on well-being among women
in a population based study with a 32-year perspective.

Study IV

To study first-ever and fatal stroke in women over 32 years with focus on
subdividing by stroke type, to consolidate endpoints and associations with
risk factors, both classical risk and others concerning socio- economy and
lifestyle.
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Material and Methods
Studies I-IV
Study I Design
Study population
Askim is in the southern part of Gothenburg with 22 500 inhabitants at the
time of the study. The population is mixed and has a higher proportion of
persons with high income and university education compared with
Gothenburg as a whole. The patients visiting the publicly funded Askim
PCC were representative of Gothenburg, as high-income persons had a
relatively higher attendance at private physicians. Participants were
attendants aged 18 and 65 years, who during three autumn months had
contacted doctors for both planned and acute visits between 9 and 12
morning time.
Screening questions
At the reception desk all applicants were given a screening questionnaire
(appendix 1) (147) to be answered voluntarily and anonymously including
eight questions on lifestyle factors, including physical activity, smoking,
alcohol intake, mental stress at work and leisure time, and 2 questions
concerning dietary habits. The questions were answered with “yes”, “no”,
“don´t know”. One question concerning heredity for cardiovascular disease
and one about motivation were included at the end of the tool. The latter was
as follows: “How much can you engage yourself in changing your lifestyle
now considering your life situation (family, work, leisure time hours)”? The
answer was expressed in a visual analogue scale (VAS) from 0-100% where
100% expressed maximal motivation. Afterwards the patient could either
refuse further participation or ask for a self-monitoring health profile.
Self-monitoring health profile
The self-administered health profile (appendix 2) has been described (147).
It consists of 6 separate folders dealing with life style as follows: smoking,
alcohol habits, physical activity, dietary habits, stress, living conditions (one
for employed and one for job seekers) and one concerning WHR and one
well-being expressed as a life ladder, present and future. The latter is
measured by a VAS (1-10, 10=best). The folders concerning stress and
living conditions have been added upon demand by participants in an earlier
pilot study (147).The results from the questionnaires were converted into a
health profile comprising eight variables. Seven of these are classified as
“good”,” less good” or “risk” corresponding to a green, yellow or red field,
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respectively. This gives an overview of lifestyle risk factors in the form of a
health profile. The folder concerning living conditions (appendix 3) consists
of questions constructed from the demand-control model - DCM (148). For
employed persons a total of 21 questions were used, i.e. 12 questions relating
to the working situation and 9 to relations and social network. For
unemployed persons a total of 22 questions were used, i.e. 14 related to
unemployment situation and 8 to relations and social network. Points are
counted under the headings “demand”, “lack of control” and “support”. Only
the sum of points regarding “demand” load is noted in the risk group. The
proportion of points concerning lack of control influences the risk. Support
is a well-known modifying factor and the higher the points on support the
less the risk of burden and vice versa. For mental stress there were 16
questions, i.e. five concerning experience of stress and 11 concerning stressrelated physical symptoms in the body. The grading is 0-3 points and refers
to how often these symptoms were experienced. In the health profile each
folder ends with simple information concerning how to change to better
habits. The results of the calculations are transferred to the health curve and
the participant is faced with two questions: “I should like myself to change”
What? How? and “This I need help with” What? How? For those in need of
help, different competencies in the team at the PCC were available and also
activities in collaboration with the municipality.
The participants were informed that they would be contacted by phone after
six months and followed up after one year with a new health profile. The
screening questions and the self-monitoring health profile were instruments
used for both intervention and assessment

Study II Design
An intervention study was conducted in a naturalistic context using a
screening questionnaire offered to consecutive patients, followed by a selfadministered health profile and a health dialogue.
Study population
Hisingen, the fourth largest island in Sweden, had 130 033 inhabitants at the
start of the study and is located in Gothenburg, the second largest city in
Sweden. The demographics of Hisingen are representative of Gothenburg as
a whole, with both high-income and low-income populations and high
morbidity in some areas. The study population included men and women
between 18 and 79 years of age, who visited the eight publicly funded PCC:s
during a period of eight months with a break in June, July, August and one
month around Christmas. The goal was to reach all patients attending the
PCCs including contact for acute disorders or for planned visits to GPs and
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other staff. The study was carried out with an extra-resource consisting of
one health educator at each PHC and a process leader (the respondent)
Screening questions
The screening questionnaire was modified from that used in paper I. One
question was added concerning consumption of sweet products. The answers
to the question on readiness to change were converted to five response
alternatives ranging between “not at all” to “very much”. A final question
was added: “Are you interested in a self-administered health profile,
followed by a health dialogue, a blood pressure and a blood sugar checkup?” The questionnaire was distributed at the reception desk to all
individuals aged 18-79 years attending the PCCs.
Self-administered health profile
The self-administered health profile was the same as that described in paper
I. The self-administered health profile was used to introduce a pedagogic
component of reflection and motivational thoughts. The participants own
reflections are facilitated by immediate feedback when possibilities for
lifestyle changes can be presented and contact for further health dialogues
can be offered.
When using the instrument for assessment of baseline data and follow- up
we used the dichotomized variable “good” versus “not so good/risk”
Survey questions
Survey questions from the Gothenburg population studies were used. Leisure
time physical activity groups were classified: “low”,” intermediate”, “high”,
and “very high” (149, 150). The general well-being question was:”How do
you feel about your health situation (well-being)?”(15, 151). The variable
well-being was dichotomized, 1-3 corresponded to”good” and 4-7 to “poor”.
Mental stress was assessed with a single-item questionnaire (152, 153)
where the six answer alternatives were dichotomized and “no stress”
corresponded to “never felt stress” and “one period but not during the last 5
years and “period of stress” corresponded to “one period during the last 5
years”, “several periods during the last 5 years”, ”persistent stress during the
last year” and “persistent stress during the last 5 years”.
Biological variables
Biological variables were measured as follows: systolic and diastolic
pressure, capillary p-glucose, weight, BMI, WHR and waist circumference.
Health dialogue
Health dialogue was based on the individual´s responses to the health
profile. The dialogue lasted for 20 minutes to 1 hour depending and at the
end the patient if necessary had the opportunity to choose among different
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programs designed to promote life style change. The participant decided in
conjunction with the health educator a way of lifestyle change and was
offered relevant components in a broad health promoting program. The
common goal was to strengthen the individual´s own health-promoting
activities and also participation in municipal and cultural facilities.

Study III Design
A longitudinal, prospective population based study of women was started at
1968-69 (154). The sample of participants was obtained from the Revenue
Office Register. The sampling method was based on date of birth (women
born on day 6,12,18,24 or 30 of each month were invited). During September
1968 to August 1969 1462 women participated in the first examination
(participation rate 90,1%) in age strata 38,46,50,54 and 60 years(i.e. born in
1930, 1922, 1918, 1914 and 1908). Follow-up examinations took place in
1974-75, 1980-81, 1992-93, 2000-01 and 2005-06.
Physical activity indicator and well-being indicator
The physical activity questionnaire was developed for use in population
studies in Gothenburg in order to facilitate the description of physical
activity at work and leisure time (155). We restricted the analysis to leisure
time activity. Four activity groups were classified as follows: low,
intermediate, high and very high physical activity. The questionnaire has
been found to discriminate activity levels adequately, as compared with
maximal oxygen uptake (149). We categorized physical activity into three
levels: high including those with very high physical activity, intermediate
and low. The well-being indicator was a multi-item questionnaire, the
Gothenburg Quality of Life Instrument (GQL instrument) (15, 151) . The
instrument was used in the present study during 1980-81 and in the followup studies during 1992-93 and 2000-01(151). The instrument was
constructed for the assessment of the participant´s own perceptions of
general well-being and some specified health problems. The question about
general well-being was: “How do you experience your health situation (wellbeing)?” The answers were rated on a Likert-type scale ranging from 1 to 7
with “excellent, couldn´t be better” (=1) to “very poor” (= 7). The instrument
has been evaluated and been proved to have high reliability and validity
(151). Degree of well-being was dichotomized as good (scores 1-3) and poor
(scores 4-7)
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Study IV Design
A longitudinal, prospective population based study over 32-years with
women recruited from the Revenue Office Register in five age strata. The
design and population is the same as in paper III.
Classification of stroke
Stroke was defined using WHO criteria (156). Since 1978 all hospital
admissions are registered in the National Patient Register (NPR) and
classification is based on the International Classification of Diseases (ICD 8
until 1986; ICD 9 until 1996, ICD 10 since 1997). Principle discharge
diagnoses from the NPR were used. Endpoints were defined as fatal (157) or
non-fatal ischemic (IS), hemorrhagic (HS), and non-specified ( NS) stroke. IS
was defined as ICD codes 434 and I63, HS was defined as 431 and I61 and
NS was defined as stroke not possible to subtype into IS or HS. Subarachnoid
hemorrhage (SA) was excluded. For all cases with unspecified or uncertain
NPR stroke diagnoses (432, I62 and 436, I64) medical records including
reports from rehabilitation staff, nurses, and CT and MR scans were
scrutinized to validate the stroke and specify endpoints (IS, HS, NS). Records
were also scrutinized from participants who had 433, 437, 438 and I67, I69
codes. Classifications were made by the first author and a secondary
examination by the second author (CB), an experienced stroke neurologist.
Specified NPR IS and HS codes were accepted, but ten patient journals
chosen at random were examined and none contained diagnostic errors.
Transient ischemic attacks (TIA) with ICD codes 435 and G45 were also
scrutinized to reveal possible IS among these, and further analyses were
made among 433, 434 and I65, I66 to yield possible IS or TIA cases there.
Remaining TIA cases were not included in the analyses. Fatal stroke (FS)
was defined as death within one month after the stroke without other primary
cause of death (157). Death certificates, NPR diagnoses and complementary
information from records provided support to ascertain fatal stroke and type
when possible.
Potential risk factors for stroke
The PSWG included medical examinations, questionnaires, anthropometric
data (body mass index (BMI) and waist- hip ratio (WHR), blood tests (total
cholesterol, s-triglycerides and fasting b-glucose), and blood pressure
measures as earlier described in detail (154). Hypertension was defined as
>160/ ≥95 mmHg (each or both) and/or antihypertensive treatment. For
comparison with modern guidelines (158), we further subdivided into four
blood pressure (mmHg) groups: a reference group (<140/<90), grade 1 (140159 and/or 90-99), grade 2 (160-179 and/or 100-109) and grade 3 (≥ 180
and/or ≥ 110). Smoking habits were classified as smokers, ex-smokers and
non-smokers. Socioeconomic status was based on women’s reported own (or
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husband’s) occupation. Education was divided into eight levels from
elementary school (1) to secondary education (8). Self-perceived mental
stress was evaluated on a scale from 0-5: 0=no stress and 5=continuous stress
the last five years. In the analyses self-perceived stress was dichotomized
such that >3 represented permanent stress during the last year. Leisure time
physical activity was classified as “low” (1),” intermediate” (2),” high” (3)
and “very high”(4). In the analyses, leisure time physical
activity was dichotomized using a cut-off point between 1 and 2, to study
effect of inactivity.

Statistical analysis, Papers I-IV
In Paper I and II for comparison of differences between presumptive
participants and non-participants in answering screening questions
(affirmative, uncertain or negative), Pearson´s X² test was used. In Paper I
Wilcoxon’s signed ranks test was applied when comparing changes between
the results of the first health profile at baseline and the second health profile
after one year. In Paper II at the 1-year follow-up we recorded improvement,
deterioration and no change, compared to baseline. The paired samples t test
was used for change in continuous variables, and the Wilcoxon matched-pair
signed ranks test was used for change in categorical variables. Pearson X² test
was used for testing differences between men and women. Logistic
regression analysis test resulted in ORs and 95% CI for men and women and
for each variable. The OR for improvement was set at one for men, relative to
which that for women was expressed.
In Paper III physical activity level was categorized into three levels: high
including those with very high level, intermediate and low. Degree of
wellbeing was dichotomized into good (scores 1-3) and poor (scores 4-7). A
logistic regression multivariate model was used to analyze the associations
between physical activity level and well-being. The category with high level
was used as a reference group. The following covariates were included in the
model: age, BMI, educational level and smoking at baseline. For changes in
well-being in relation to changes in physical activity level, logistic regression
analysis was used controlling for the same covariates. For each participant,
the change in physical activity level and well-being was calculated by
subtracting the measurements in 1980-81 and 1992-93 from those in 200001, and those in 1980-81 from those in 1992-93. The variables were
dichotomized into positive changes (reduced scores ≥1 step) and negative
changes (reduced scores ≤1 step) and those with positive changes were used
as a reference group. Those with no changes (score change=0) were not
included in the analysis.
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In Paper IV association with stroke incidence risk was estimated by Hazard
Ratios (HRs) and 95% confidence intervals (CIs) from Cox regression
analyses in multivariate model including as covariates age and baseline data
concerning hypertension, blood pressure, BMI, smoking, physical inactivity,
cholesterol, triglycerides, mental stress and low education. HRs were
calculated for total stroke, IS, HS and FS. Significance was considered at
p<0.05. Survival time free from stroke was calculated for diabetes,
myocardial infarction (MI), atrial fibrillation and hypertension. Incidence was
calculated crude and age-standardized per 100000 person-years of first-ever
stroke for women in PSWG between 1968 and 2001, using the Gothenburg
female population in 2000 as reference. Incidence rates were also calculated
for age groups 38-54 and from 55 with 5 year steps from (55-59), up to (8589) by dividing the number of strokes by the total amount of person years in
each age category. Incidence rates were given with 95%CI. To illustrate the
non-linear effect of blood pressure level on stroke risk a model-predicted risk
of total stroke from a third degree polynomial function of systolic and
diastolic pressure with age as covariate was plotted.
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RESULTS
Low-budget method for lifestyle
improvement in primary care (Paper I)
In total 949 screening questionnaires were distributed from the desk and
511patients returned filled-in questionnaires. Among these 373 (73%) wanted
the health profile, 209 (56%) returned the filled-in Health profile and 164
(78%) returned a 1-year follow-up health profile (Figure 1).

949
Screening questionnaires

511
Returned the questionnaires

373
Wanted a health profile

209
Returned the health profile

164
Returned a 1-year follow-up health profile

Figure 1. Flowchart of the study participants.
The answers to the screening questionnaires from participants and from those
who did not want to participate were compared. Comparisons showed an
overrepresentation of subjects who reported a less favorable lifestyle in the
participation group. Comparing answers to the screening questions with those
in the health profile showed good correlation between them. The results in
health profile at 1-year follow up showed improvement in dietary habits,
perceived mental stress and level of physical activity.
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Implementation of a low-budget, lifestyleimprovement method in an ordinary
primary healthcare setting: a stepwise
intervention study (Paper II)
Seventy per cent of the visitors to the PCCs (22 554 patients) were reached
by the waiting room screening questionnaires, which is the start of the
intervention initiating contemplation. Among these, 11 571 returned
screening leaflets and among them 67% consented to participate. Among
them 3 691 (47%) attended the first health dialogue and 2 120 (57%) returned
at the 1-year follow up (Figure 2).

Figure 2. The funnel illustrates the selection process, based on the health
profile, with gradually decreasing outflow for green (good), yellow (not so
good) and red (risk). It also illustrates the dynamic process whereby the
participants, following their own insight mediated through screening leaflets,
are identified and offered a health dialogue.
As in study I, we compared the answers from those who chose to participate
and those who did not. As in Study I we found statistically significant
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differences between presumptive participants and presumptive nonparticipants in affirmative/uncertain/negative responses to all screening
questions except for smoking, with indications of worse lifestyle in
presumptive participants. Readiness to initiate lifestyle change was also
higher in this group (p<0.001) (Figure 3).

Figure 3. Differences between presumptive participants and presumptive nonparticipants concerning readiness to undertake lifestyle change. The
responses, given in percent, are to the screening question ‘How ready are
you to change your lifestyle right now based on your life situation?’. The
participants exhibited more readiness to initiate lifestyle change, p<0.001
(Pearson’s χ2 test).
The prevalence of risk defined as one or more self-reported risk factor in
screening questionnaire was 96% and only 1% of those wanting to participate
reported no risk factor at all.
Biological baseline mean values were available from 3 691 participants (1 283
men and 2 404 women) for six age decades. Some results will be mentioned
here. Mean waist circumference was >100 cm for men in all age cohorts over
30 years and >90 cm for women over 40 years. For both genders in all age
cohorts over 40 years, the mean BMI was >27 kg/m². More than one-third of
men in the three youngest age cohorts were smokers and almost one-fourth of
women in the same cohorts. Low physical activity was seen in the younger
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age cohorts, especially among women. Poor well-being was expressed by
more than 50% among women between 18 and 69 years of age and also
reported by more than 40% among men.
Change from baseline at 1-year follow-up (Table 1) was examined among
2 120 participants. Women had significantly improved all biological
variables after 1 year and men improved weight when being obese at
baseline, systolic and diastolic blood pressure and p-glucose the latter in
cases exceeding 7 mmol/l at baseline. View of current life situation showed
improvement in almost 40% among men and women, with improvement in
view of life future in one third of men and more than one third in women.
Logistic regression analyses revealed a gender difference concerning WHR
and physical activity, with women showing more pronounced improvement
than men (Table 2).
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Table 1 Change in health variables at one-year follow-up compared to baseline
(n=2 120). Continuous variables (weight, BMI, waist circumference, waist-hip
ratio (WHR), blood pressure and p-glucose) are shown as reduction in mean
and SD. The categorical variables: six from the health profile (Hp), three from
the survey questions (sq) on well-being, physical activity and stress and two
on view of life (Hp) are shown as number improved n (%). Response rate
varies due to missing values
Total
(n=2120)
Continuous
variables

Mean(SD)
reduction

Weight (kg)(n=2104)
0.34(4.0)
BMI (kg/m2)(
n=2082)
0.08(1.6)
BMI≥25 (kg/m2)
(n=1420)
0.2(1.8)
BMI≥30 (kg/m2)
(n=533)
0.49(2.0)
Waist circumference
(cm)
(n=1064)
0.78(5.0)
WHR (n=2034)
0.004(0.05)
Syst blood pressure
(mmHg)
(n=2090)
1.03(15.0)
Syst blood pressure
(mmHg)
≥140 (n=648) 9.4(16.8)
Diastolic blood
pressure
(mmHg)
(n=2087)
0.93(9.9)
Diastolic blood
pressure
(mmHg) ≥90
(n=366)
8.7(11.0)
Cap.p-glucose
(mmol/l) (n=
1986)
0.13(1.5)
Cap.p-glucose
(mmol/l) ≥7
(n=454)
1.2(2.1)

Men
(n=730)

Women
(n=1 390)

p-value

Mean(SD)
reduction

p-value

Mean(SD)
reduction

p-value

<0.001

0.28(4.08)

0.069

0.38(3.9)

<0.001

0.015

0.007(1.69)

0.913

0.12(1.5)

0.002

<0.001

0.065(1.88)

0.425

0.287(1.71)

<0.001

<0.001

0.378(1.78)

0.006

0.548(2.07)

<0.001

<0.001
<0.001

0.47 (5.11)
0.002(0.046)

0.070
0.245

0.961(4.88)
0.006(0.045)

<0.001
<0.001

0.002

1.24(14.6)

0.023

0.918(15.19)

0.026

<0.001

8.33(15.53)

<0.001

10.018(17.55)

<0.001

<0.001

1.16(8.8)

<0.001

0.809(10.41)

0.004

<0.001

6.8(8.09)

<0.001

10.12(12.60)

<0.001

<0.001

0.107(1.78)

0.119

0.139(1.38)

<0.001

<0.001

1.09(2.42)

<0.001

1.323(1.75)

<0.001
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Categorical variables
Smoking (Hp)
(n=2106)
Alcohol (Hp)(n=2104)
Diet (Hp)(n=2098)
Physical activity
(Hp)(n=2091)
Living conditions(Hp)
(n=1786)
Stress (Hp) (n=2103)
Well-being (sq)
(n=2062)
Physical activity(sq)
(n=2060)
Period of stress(sq)
(n=2066)
View of life
present(Hp)
(n=2047)
View of life
future(Hp)
(n=2010)

n(%)

p-value

n(%)

p-value

n(%)

p-value

90(4)
120(6)
480(23)

<0.001
<0.001
<0.001

42(6)
64(9)
164(23)

<0.001
<0.001
<0.001

48(4)
56(4)
316 (23)

<0.001
<0.001
<0.001

364(17)

<0.001

97(14)

0.004

267(19)

<0.001

247(14)
234(11)

<0.001
<0.001

65(11)
54(7)

0.020
0.004

182(16)
180(13)

<0.001
<0.001

382(19)

<0.001

115(16)

0.003

267(20)

<0.001

219(11)

<0.001

72(10)

<0.001

147(11)

<0.001

544(26)

<0.001

181(26)

0.040

363(27)

<0.001

791 (39)

<0.001

264(38)

0.002

527(39)

<0.001

661(33)

0.001

212(31)

0.340

449(34)

0.002

45
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327 (55)
327 (57)
42 (76)
79 (71)

Syst blood pressure (n=1717)

Diast blood pressure (n=1619)

Smoking (Hp) (n=126)

Alcohol (Hp) (n=194)

Stress (Hp) (n=361)
57 (64)

148 (63,5)

360 (55)

Cap p-glucose (n=1917)

Physical activity (Hp) (n=757)

180 (55)

311 (53)

WHR (n=1699)

Waist circumference (n=910)

315 (51)

Improvement
n (%)

32 (36)

85 (36,5)

32 (29)

13 (24)

243 (43)

269 (45)

292 (45)

149 (45)

277 (47)

304 (49)

Deterioration
n (%)

Change Men

BMI (n=1801)

Variables

190 (70)

385 (73,5)

65 (78)

51 (72)

574 (55)

584 (52)

703 (56)

339 (58)

650 (58,5)

630 (53)

Improvement
n (%)

82 (30,1)

139 (26,5)

18 (22)

20 (28)

475 (45)

537 (48)

562 (44)

242 (42)

461 (41,5)

552 (47)

Deterioration
n (%)

Change Women

0,306

0,006

0,260

0,566

0,305

0,274

0,881

0.287

0.026

0,331

P

0.77

0.64

0.71

1.31

1.11

1.11

0.98

0.85

0.80

0.88

OR

0.46-1.27

0.46-0.89

0.36-1.39

0.58-2.96

0.90-1.36

0.91-1.36

0.81-1.18

0.65-1.12

0.66-0.98

95%
CI
0.72-1.07

Women

Table 2 The change is shown as improvement or deterioration from baseline to one year follow- up (n=2120) with respect to the
following variables: body mass index (BMI), waist hip ratio (WHR), waist circumference, p- glucose, systolic and diastolic blood
pressure, smoking and alcohol habits, physical activity and stress. Pearson Chi-square P-values for differences between men and
women are shown. The OR shows differences between men and women with age adjustment with men as reference (OR=1).
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Effects of leisure time physical activity on well
being among women: a 32-year perspective
(Paper III)
The distribution of women with different self-reported physical activity levels and level
of well-being is shown in table 3. The percentage of women with low physical activity at
baseline was almost unchanged at 32-year follow-up; the group with intermediate
physical activity decreased during the same period while the group with high physical
activity increased.
The three cross-sectional analyses (Table 4), showed association between low physical
activity and reported low degree of well-being. The odds ratio (OR) for experiencing
poor well-being in the group with low physical activity compared with physically active
women was (1980-81) 3.94 (95% CI 2.70-5.74) and similar results were seen in the
following cross-sectional analysis. The same trend was seen in the group with
intermediate physical activity.
Low physical activity reported at baseline (Table 5) was associated with an increased risk
of poor well-being at the follow up 1980-81 and 1992-93, an association that was not
seen 2000-01. There was significant association between changes in physical activity and
simultaneous changes in well-being during the study periods 1980-01 and 1992-93 and
1980-81 and 2000-01 except for the period 1992-93 and 2000-01. Those with negative
change in physical activity showed increased risk of negative change in well-being
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Table 3. Distribution of woman with different self-reported physical activity levels as
reported for the last 12 months during the years 1968-69 to 2000-2001. Well-being
levels from 1980-81 to 2000-01 (data on well- being not available for 1968-69).

Level of physical
activity
Low physical
activity
Intermediate
physical
activity
High physical
activity
Very high physical
activity
Total
Level of well-being
(scale 1-7)
7 (very poor)
6
5
4
3
2
1 (Excellent, could
not be
better)
Total

1968–69
n
%

1980–81
n
%

1992–93
n
%

2000–01
n
%

265
1029

18.1
70.4

337
585

29.3
50.7

194
407

23.3
48.8

79
290

15.8
57.9

164

11.2

226

19.5

231

27.7

129

25.7

3

0.2

5

0.4

0

0.0

3

0.6

1461

100

1153

100

832

100

501

100

-

-

10
37
221
209
410
165
90

1
3
19
18
36
14
8

5
33
182
163
308
91
34

1
4
22
20
38
11
4

6
29
134
103
215
72
9

1
5
23
18
38
13
2

-

-

1142

100

816

100

568

100

48

49

3.94
1.83
1

2.70-5.74
1.29-2.59

1980-81
OR
95% CI
4.01
1.45
1

2.61-6.17
1.03-2.05

1992-93
OR
95% CI
7.17
2.34
1

3.56-14.44
1.48-3.72

2000-01
OR
95% CI

1980-81
OR
95% CI

1992-93
OR 95% CI

2000-01
OR 95% CI

Low
2.09 1.31-3.34
2.74 1.56-4.83
1.49 0.77-2.88
Intermediate
1.31 0.88-1.95
1.54 0.97-2.46
1.05 0.63-1.73
High
1
1
1
OR, odds ratio; CI, confidence interval. Low physical activity was associated with reporting poor well-being 12 and 24
years later.

Level of activity

Table 5. Risk of poor well-being (Likert scores 4-7) in the follow-up analyses based on physical activity as reported in the
baseline study in 1968-69 (multivariate logistic regression model including the potential influence of age, educational level,
smoking and body mass index).

OR, odds ratio; CI, confidence interval. Low and intermediate physical activity is associated with reporting poor wellbeing.

Low
Intermediate
High

Level of
activity

Table 4. Risk of poor well-being (Likert scores 4-7) in relation to physical activity (women with low or intermediate
physical activity as compared with women with high physical activity); cross-sectional observations in 1980-81, 1992-93
and 2000-01 (multivariate logistic regression model including the potential influence of age, educational level, smoking and
body mass index).
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Stroke incidence and association with risk factors
in women (Paper IV)
Stroke incidence

Of the 1460 women, 184 (12.6%) had a first-ever stroke during the 32 years of follow-up
in this study: 138 (9.5%) IS, 25 (1.7%) HS, 21 (1.4%) NS. Table 6 shows age cohort
incidence. Out of 19 TIA cases according to the NPR, five were changed to IS through the
validation process. Age standardized incidence rate was 4.48 per 1 000 person years.
Incidence rate increased with age as seen in Table 7, and in the group 80-84 years the
incidence rate was 7- fold higher than in the group 60-64 years. Fatal first-ever strokes
constituted 33 cases, with a total stroke mortality of 48 cases: 18% of the incident strokes
were fatal (9 % of IS, 52% of HS and 33% of NS). Using death certificates and NPR, 74
cases were scrutinized, whereby 16 could initially be dismissed as stroke diagnoses, and
10 cases had another more probable diagnosis (1 MI, 4 dementia, 1 status epilepticus, 1
diabetes, 3 heart failure).

Validation of unspecified or uncertain diagnoses

Unspecified diagnoses constituted 68 strokes i.e. 37% of total strokes. The validation
process specified these as 42 IS, 1 HS, 3 SA, and 1 as Parkinson’s disease. Due to lack of
medical confirmation, 21(11%) strokes remained classified as NS. Table 8 shows the
changed diagnose codes for the period 1992-93 – 2000-01.

Potential risk factors

Age-adjusted HRs of potential risk factors for stroke and fatal stroke are shown in Table
9. All variables except cholesterol and mental stress showed significant association with
either ischemic stroke, total stroke or both. The smaller HS group showed significant
association only with physical inactivity. Blood pressure, WHR, smoking and physical
inactivity had significant associations with fatal stroke. Multivariate Cox regression
analysis (Table 10) found significant associations between IS and BMI, smoking and low
educational level. Hypertension was significantly associated with total stroke, but the
association between IS and hypertension did not reach significance (HR 1.50, CI 0.992.27). The association between HS and physical inactivity remained significant. Smoking,
BMI and physical inactivity significantly increased fatal stroke HR.
Analysis of association between risk of stroke and blood pressure levels showed
association with blood pressure levels. Systolic hypertension, 140-159 mm Hg,
corresponding to grade 1 was not significantly associated with increased risk of stroke,
whereas systolic hypertension, 160-179 mmHg, corresponding to grade 2 showed a small
non-significant increase (HR1.35, CI 0.81-2.27). In contrast, systolic hypertension ≥180
mmHg corresponding to grade 3 showed a significantly higher risk of stroke compared to
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the reference group (HR 2.73, CI 1.62-4.60). Diastolic hypertension 90-99 mmHg,
corresponding to grade 1, was significantly associated with increased risk of stroke
(HR1.41, CI 1.00-1.97) as was grade 2 hypertension100-109 mm Hg (HR 1.65, CI 1.022.67) and grade 3 hypertension ≥110 mm Hg (HR 2.02, CI 1.05-3.89). The reference group
was normotensive, i.e. <140/<90 mmHg. Analysis between stroke risk and continuous
blood pressure level showed a significant linear association with diastolic pressure, but a
deviation from linearity was seen for low and high systolic pressure (Figure 4). When
comparing the risk of having one of the blood pressure levels increased with both systolic
and diastolic pressure levels increased the analysis showed significantly increased risk
when both pressures were increased: grade 1 hypertension (HR1.62, CI 1.17-2.25) and
grade 2 hypertension (HR 1.85, CI 1.19-2.88).
The prevalence of medication for hypertension at any time during the follow-up period was
30% higher in the group with grade 1 hypertension at baseline compared with the reference
group <140/<90 mmHg at baseline.
32-year survival analyses show significantly increased time free from stroke in
individuals without concurrent diabetes (p<0.001), atrial fibrillation (AF) (p<0.001), and
baseline hypertension (p=0.001) but not for myocardial infarction (Figure 5).
Table 6. Incidence of non-fatal and fatal stroke during a 32-year follow-up of women aged
38 to 60 at baseline 1968-69.
Year of birth

Age at baseline

Type
of stroke
Non-fatal

1930
n=372
1922
n=431
1918
n = 398
1914
n = 180
1908
n = 79
Total
n = 1460

38
38
38
38
46
46
46
46
50
50
50
50
54
54
54
54
60
60
60
60
38-60
38-60
38-60
38-60

IS
HS
NS
Total
IS
HS
NS
Total
IS
HS
NS
Total
IS
HS
NS
Total
IS
HS
NS
Total
IS
HS
NS
Total

Total mortality
from stroke

First- ever stroke
n
7
1
1
9
46
3
2
51
45
4
3
52
21
3
2
26
6
1
6
13
125
12
14
151

%
1.9
0.3
0.3
2.5
10.7
0.7
0.5
11.9
11.3
1.0
0.8
13.1
11.7
1.7
1.1
14.4
7.6
1.3
7.6
16.5
8.6
0.8
1.0
10.3

51

Fatal
n
0
0
0
0
4
4
1
9
5
4
1
10
3
1
5
9
1
4
0
5
13
13
7
33

Total
%
0.0
0.0
0.0
0.0
0.9
0.9
0.2
2.1
1.3
1.0
0.3
2.5
1.7
0.6
2.8
5.0
1.3
5.1
0.0
6.3
0.9
0.9
0.5
2.3

n
7
1
1
9
50
7
3
60
50
8
4
62
24
4
7
35
7
5
6
18
138
25
21
184

%
1.9
0.3
0.3
2.4
11.6
1.6
0.7
13.9
12.6
2.0
1.0
15.6
13.3
2.2
3.9
19.4
8.9
6.3
7.6
22.8
9.5
1.7
1.4
12.6

n
0
0
0
0
7
6
2
15
8
4
3
15
3
2
8
13
1
4
0
5
19
16
13
48

%
0.0
0.0
0.0
0.0
1.6
1.4
0.5
3.5
2.0
1.0
0.8
3.8
1.7
1.1
4.4
7.2
1.3
5.1
0.0
6.3
1.3
1.1
0.9
3.3
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Table 7. Stroke incidence calculated for age groups from 38-54 over five year intervals to
85-89 years. Incidence rate per 1.000 risk years with 95% Poisson confidence interval.

Age interval

Incidence rate

Confidence interval

38-54

0.41

0.13 - 0.95

55-59

0.15

0.004 - 0.84

60-64

2.35

1.34 - 3.81

65-69

4.04

2.64 - 5.92

70-74

10.84

8.07 - 14.25

75-79

15.75

11.83 - 20.55

80-84

17.48

11.08 - 26.22

85-89

33.61

14.51 - 66.23

Total

4.40

3.79 - 5.08

Table 8. The validation process changed the diagnose codes for the
period 1992-93 – 2000-01 as shown below. 14 codes out of 56 remained NS.

Unspecified
codes
433
436
I62
I64
I67
437
438
I69
Total

434
IS
2
16

4
4
1
27

I63
IS

431
HS

I61
HS

430
SA
1

5
2
3
10

1

Stroke
NS
1
8
1
2

1

1

1
1

1

3

14

52

332
Parkinson
1

1

Total
3
26
1
7
3
5
7
4
56
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Table 9. Cox regression analysis including potential risk factors for stroke at baseline.
Hazard ratio (HR) with 95% confidence interval for stroke compared with women who had
no stroke during the 32 year follow-up period, with age as background variable
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Table 10. Multivariate Cox regression analysis including potential risk factors for stroke
at baseline. Hazard ratio (HR) with 95% confidence interval for stroke compared with
women who had no stroke during the 32 year follow-up period
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Figure 4. Plots for the model-predicted risk of total stroke from a third degree polynomial
function of systolic and diastolic blood pressure with age as covariate.
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a)

c)

b)

d)

Figure 5. 32-year survival curves, based on Cox regression analysis of stroke with and
without myocardial infarction, diabetes, atrial fibrillation and baseline hypertension
respectively.
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DISCUSSION
Main findings
In study I and II we saw that it was feasible to use an instrument that can reach motivated
individuals in the need of lifestyle change. A simple screening method was possible to
develop. The one year follow-up after intervention showed positive changes concerning
biological markers as well as for lifestyle factors. Uncontrolled blood pressure and blood
sugar levels were detected. The method gave structure to the promotive and preventive
work at the PCCs. It also stimulated the participant´s own activity and coordinated the
interaction with special resources in the PCC and the community. The applicants at the
PCC wished to be consulted about their health. Most of the participants started lifestyle
changes with or without coaching and only 4% were referred to their GPs.
Implementation of the method was feasible and did not require much extra resources.
In study III data from the PSWG, a prospective longitudinal study of women reported
association between level of physical activity at baseline and perceived health over three
decades. A shift towards increased physical activity resulted in better perceived health.
In study IV, using data from the PSWG, it was concluded that it was possible to improve
diagnostics in subtypes of stroke. A high and increasing incidence of stroke was seen with
ageing. Furthermore an association was seen with hypertension over time but no
association was seen with systolic hypertension grade 1- 2 and stroke, while diastolic
pressures grade 1-3 showed associations and particularly when combined with systolic
hypertension. BMI and smoking were significantly associated with stroke. Survival
analysis showed that atrial fibrillation, diabetes and baseline hypertension had a strong
influence on time free from stroke, which was not seen for myocardial infarction. The
incidence of stroke over 32-years among women was comparable with other studies.

Methods for lifestyle intervention (study I and II)
What is new: The two studies explore feasibility and implementation of a promotive and
preventive strategy in an ordinary primary care setting. It is built on the theories of
”stages of change”, respecting the individuals´ present situation. A stepwise program is
based on behavior change, own reflection, own responsibility and concern for further
participation in parts of the program and uses few extra resources and no extensive
laboratory screening.
PC is an appropriate arena for promotive/preventive strategies (67). A method based on
the theoretical framework from “Stages of Change” (125-127) was tested as the pilot
project “Göteborg Health Profile Project” at Askim´s PCC (Study I) and in a broader
approach in Hisingen, “Hälsolyftet”, at eight PCCs (Study II). Study II confirmed the
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findings shown in the pilot study; i.e. that it was possible to reach motivated individuals
with unhealthy lifestyle with a swift screening questionnaire, named “lifestyle questions”,
when presented to the patients. This is the first part of the intervention, offering
participation in a health-promotion program. Thus, it is not aimed at screening for risk
factors, but rather at opening the patient´s own mind concerning health improvement. The
name “screening questions” might be misleading and is never used in patient work or in
education about the instrument. Baseline data from study II showed that negative life style
factors were common not least in younger age groups. The strength of the study was the
setting in an ordinary primary care context with a large number of participants. The
stepwise design was to facilitate the individual´s own thinking in a context in which more
extensive health dialogue could be offered. The target group was unselected and not
limited to research criteria. Furthermore the feasibility in a regular primary care context
and the design allowed for knowledge transfer about structure and performance
monitoring the staff, which was the aim of the study
The “Göteborg Health Profile Project”, i.e. the pilot methodological study (study I), was
developed in collaboration with the Askim municipal district, PC Gothenburg, Social
Insurance Agency and university. Primary care psychology and competencies in
multifactorial psychosomatic work were developed in collaboration with Professor em.
Sven Carlsson, Department of Psychology, Gothenburg University. When our method
was
implemented
at
Hisingen
under
the
name
of
“Hälsolyftet”
www.allmanmedicin.gu.se/halsolyftet, an important consideration was that politicians,
PCC leaders, community facilities and university were tightly involved and supportive.
Further a well-organized network for health promotive work was established there.
Large and well-designed studies in Sweden targeting cardiovascular risk factors in the
population via a PC perspective have shown that intervention can be successful. The large
Västerbotten Intervention Programme (VIP) is integrated in ordinary PC structures and
has long follow-up over two decades. VIP is supported from county politicians and health
care providers. Furthermore it is designed to involve multidisciplinary collaborations and
coupling to the University of Umeå and the manual has been updated regularly according
to international and national guidelines (106, 107, 159). Also, the Live for Life health
promotion program in the former County of Skaraborg was integrated into an ordinary PC
setting and showed beneficial effects on cardiovascular risk factors and mortality (108,
111, 160). Furthermore it was reported that an individual health dialogue supported by a
global health and risk assessment pedagogic tool seems to be more effective than a
community health strategy only (112).
A systematic review of randomized and controlled trials of various lifestyle interventions
showed overall positive effects both regarding secondary prevention of morbidity and
mortality and regarding the primary prevention of risk factors, especially when the
intervention was multifactorial. The authors emphasized a need for standardized ways of
describing interventions and outcomes to facilitate effect-size evaluations (161). A
randomized and controlled study of PC multi-professional teams for intervention in adults
with existing cardiovascular disease or multiple risk factors showed decreased risk levels
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in both the intervention and the control groups. The intervention group had a nonsignificantly better effect concerning risk factors and the authors stressed that long-term
follow-up studies are needed (162).
We used the primary care arena for all applicants to initiate behavior change and assumed
that our screening questions would make people prepared for changes (127). This
assumption is supported by our results in study I and II showing that those patients who
reported most negative lifestyle and/or heredity for vascular disease chose to participate.
It should be mentioned that self-report on population level in order to select individuals at
risk for cardiovascular disease can be questioned when awareness of a medical problem is
low, as for hyperlipidemia and in this study also for hypertension in women. Overweight
was the variable where self-report yielded the most accurate selection (163). Low
awareness about hypertension and its treatment was also reported from the Skaraborg
Hypertension project (114). Our method with the introductory lifestyle questions were
chosen to obtain a patient- centered approach, thereby awakening the person´s own
thoughts about lifestyle and not about medical diagnoses. It is within this context of
interest to note that the question about heredity seemed to play an important role for the
patient´s decision to participate.
Our instruments are intended to initiate the individual´s reflection and to stimulate
thoughts about own lifestyle factors and not primarily to measure different life style
components. The screening questions were constructed as negative statements in order to
stimulate an immediate short reflection. They were deliberately constructed to initiate
thoughts concerning lifestyle and also concerning the sometimes hidden worry regarding
heredity, which is my strong empiric impression from clinical work in PC. In a primary
prevention study conducted in midwestern USA, a web based self-administered tool,
“Family Healthware”, was used to assess family history- based risk for coronary heart
disease, stroke, diabetes and some cancer forms in order to personalize a prevention plan.
The study underlined that family history is a risk factor for many common chronic
diseases, yet it remains underutilized in primary care practice (164). The same group used
the tool to provide personalized risk-tailored messages compared to a control group where
the patients received an age- and sex-specific health message related to lifestyle and
screening. The authors concluded that messages tailored to an individual's familial risk for
6 common diseases modestly increased self-reported physical activity and fruit and
vegetable intake but reduced the likelihood of receiving cholesterol screening (165).
Participants' ratings of their risk for developing common diseases, before feedback on
familial risk, parallels but is often lower than their calculated risk based on family history.
Having a family history of a common disease did not change the perceived ability to
prevent the disease (166).
Perceived risk and worry was influenced by family history for diabetes, heart disease and
stroke separately and particularly in combination. The authors stressed the need for
tailored lifestyle interventions for these groups (167). Further, a goal was to ask the
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patient about readiness for change in the same short instrument in order to reach
motivated persons and to facilitate the motivational process. For this reason the
motivation question is formulated to give the patient the opportunity to reflect about
readiness for change in relation to current life circumstances. Under stressful lifesituations a straightforward advice concerning risk for future disease the advice can be
rejected. A qualitative study of participants with elevated cardiovascular risk score in a
PC health screening project showed that the consequences and health advice from the
doctor are not always interpreted as intended by the medical culture (168).We saw a
significant association between answers to screening questions and calculations in the
health profile.
The next step for patients who chose to participate was to accept the offer to continue to
the self-administered health profile and health dialogue. The health profile is a pedagogic
tool with immediate feedback and can stimulate to actively fulfill a health dialogue with
an expert, health educators or district nurses. The filtering process as illustrated by the
“funnel” for selection shows referral to adequate therapeutic level such as self-care,
advice, team-based interventions or further medical examinations. In the initial phase
many colleagues were worried that the procedure might generate more low-priority
consultations. This did not occur and only 4% was referred to their GP because of earlier
unknown hypertension or diabetes or uncontrolled hypertension. The reasons were
checked through personal communication. Regular meetings were held between me as
process leader and the staffs at the PCCs as well as frequent sessions with the health
educators and involved district nurses. The weighting of the calculations in the health
profile corresponds to knowledge concerning risk regarding smoking, alcohol
consumption, level of physical activity, and WHR. The components of the health profiles
were initially derived from the Live for Life program started in Habo (169) and modified
to include just three levels instead of four, which was difficult for patients to judge
according to our experience when testing the instruments (147). Concerning stress and
“living conditions” the weighting was based on clinical and scientific experience.
Although the weightings are arbitrarily set they were decided after thorough discussions
within the project group to get the quantification reasonable. Stress in this context means
self- perceived stress with a list of common stress experiences and a list of common
somatic stress symptoms. The patients reported whether they had these different
symptoms every day, sometimes a week, sometimes a month or just very seldom. Testretest of our instruments is not yet systematically studied. The patients were regularly
asked to tell if the questions had a good fit with their own judgment of stress perception
which they indeed had. Thus the test appears to have good face validity and construct
validity but content validity and predictive validity should be studied further.
Self-reported smoking status and alcohol consumptions were reported to show good
agreement (170), although this is controversial. Our method is intended to have a holistic
approach and psychosocial aspects were integrated (appendix 3 “Levnadsförhållanden”)
based on theories of Karasek- Theorell Demand-Control Model (148). This instrument is
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also available for jobseekers. It is well known that individuals outside working life are
vulnerable due to various social, psychological and medical aspects.
As a consequence of the low budget clinical method we did not use a screening of
different biological and anthropometric markers for cardiovascular disease except for
WHR in the pilot study I and blood sugar, blood pressure, BMI, waist circumference and
WHR in study II. Further, in study II the three new survey questions – well-being,
physical activity and perceived stress were added, validated instruments for comparison
between baseline and one-year follow-up results and also to compare with
epidemiological large studies. We deliberately chose not to include more than very simple
biological variables that are valid and cheap to measure. In the Sollentuna prevention
program a more extensive screening of biological markers was added particularly
concerning blood lipids (118). A later report from this project showed that there is a high
level of unawareness of this risk factor as judged from the self-reports (163).
Our filtering process in a stepwise procedure illustrated by the funnel, makes possible to
use the first steps in a broad population attending the PCC and in further steps to
implement measures for interventions at a deeper level for persons at high risk and
motivation for change. In our study we have not made a population search as in the VIP
(159) and Live for Life (108, 109) projects among persons not seeking PC. Such a
combination is in accordance with the recommendations of Geoffrey Rose, major theorist
of prevention. He advocated combined “high risk” and “population-based” strategies
(171).
Education is a background factor underlying compliance with treatment programs, both
concerning pharmacological treatments and life style interventions. Educational level is
also associated with socioeconomic level, occupation and different aspects of life that can
play a role for health-related behaviors. Education influences possibilities to get
information, to influence and to keep autonomy and self-control (60). Follow-up from the
“Hälsolyftet” project is ongoing to study vulnerability based on socioeconomic variables
including education (172).
We found that women were more successful than men when it came to change in WHR
and physical activity. Sex differences have been reported such as males often being
underrepresented in lifestyle interventions (173). Sex differences for overweight and
diabetes in generational shifts were seen in the Doetinchem Cohort Study (82). In the
large lifestyle intervention program in Skaraborg County several sex differences were
described. Women, compared with men, had better dietary habits and lower alcohol
consumption but smoked more and experienced greater mental stress and psychosocial
strain (169). In the PSWG women showed a trend for increased physical activity, less
smoking but a considerably increased self-reported stress in a 36 year perspective (43).
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Formal inter- and intra-reliability tests were not performed in the “Hälsolyftet” project. To
increase the trustworthiness of the procedure we performed several steps for data catching
and managing. Accordingly monthly meetings with the heads of the PCCs and their leader
provided the possibility to increase the acceptance and steering of the process.
Furthermore regular meetings every fortnight with the health educators/district nurses,
responsible for the research logbook were performed to increase the uniformity of the
procedure. The project statistician was engaged from the start to secure proper data
management and also to continuously check data quality. The input of data was double
checked to minimize possible errors and also checked against the primary involved health
educators/district nurses. In order to guarantee anonymity for the participant the
individual was given a code number unknown to the care units and solely for the research
data files at the University unit. All participants received written information about the
project´s design and participation was voluntary. The project was approved by the
Regional Ethical Review Board (Regionala etikprövningsnämnden i Göteborg, dnr. 00707).
Lack of time is often expressed as a limiting factor in discussions about systematic work
concerning lifestyle issues. The experiences from Göteborg Health Profile Project (I) and
“Hälsolyftet” (II) showed instead that the involved personnel felt that making use of
different competencies and teamwork was rewarding. Further, the burden upon the
doctors did not increase but rather their competence was utilized when participants were
shown to have medical problems such as insufficient control of hypertension and/or
diabetes. Similarly, the Ebeltoft Health Promotion Project showed that an offer of health
tests and patient-centered health consultations to the middle-aged population can be costeffective (123). Utilization of secondary healthcare did not increase in response to a
general health promotion offer. During the observation period a significant decline in
annual hospital admission rates was seen (121).
Earlier education of physicians has been dominated by an organ and a disease perspective,
while the last decade a more patient-centered and holistic aspect is also included. Engels
classic article in Science1977 proposed a new paradigm with a biopsychosocial model
which represents a cornerstone in this field (174). Further, in clinical work more emphasis
has been put on care processes and team organizations, such as in care for stroke,
dementia, heart failure, cancer and other chronic diseases. Such a shift has also been
obvious in many large intervention programs where more focus is put on lifestyle factors
and not as earlier dominated by traditional medical risk factors (104, 106, 108, 119). The
focus of the present thesis is on reaching and stimulating the patient´s motivation for
change and to evaluate a construct for a more person- centered intervention that makes the
patient the active part and not as in former time a passive listener to good advice
concerning lifestyle factors.
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Physical activity and perceived well-being (III)
What is new: Exploring long-term effects over 32 years of physical activity level at
baseline on perceived well-being, and effects of changed physical activity level on future
perceived well-being.
This study is drawn from data in the PSWG cohorts. It contains both a cross sectional
analysis of the relation between low physical activity and reported degree of well-being at
the follow-ups (1980-81, 1992-93 and 2000-01) and a prospective comparison between
physical activity level at baseline and reported well-being at the above-mentioned followups. The instruments for physical activity and well-being were the same as those used in
the survey questions in paper II. Thus, physical activity was rated in terms of four levels,
and the instrument is the same as that used in the different population studies in
Gothenburg from the sixties validated by Saltin and Grimby (149) and therefore named
the Saltin-Grimby Physical Activity Level Scale (SGPALS). The scale has been
modernized as regards modern life style particularly concerning computer use (175). In
this study relation to cardiovascular risk factor profile was reported. Self-reported
physical inactivity (SGPALS level 1) showed higher risk factor profile including selfreported stress (175). The question about well-being was included in the PSWG from
1980-81. It was derived from the questionnaire GQL comprising components of physical
and mental well-being and has been reported to be reliable (151).
The initial participants were representative for the Gothenburg female population, also
after a long follow-up period concerning mortality, while the less than 10% initial nonparticipants had lower long-term survival (176, 177). At twelve year follow-up, low
leisure time physical activity seemed to be an independent risk factor for stroke, and low
physical activity at work was an independent risk factor for overall mortality (178). This
is in accordance with a review of evidence concerning physical activity and mortality in
women (179). In an investigation of 20 year survival, an initial low level of physical
activity as well as a decrease in physical activity between baseline and 6 years follow-ups
were predictive for mortality (180). Fitness was a significant mortality predictor in older
adults independent of overall or abdominal adiposity (181). Poor fitness in young adults
was associated with cardiovascular risk factors but could be modified by improved fitness
(182). A Canadian review described strong evidence of the effectiveness of regular
physical activity in the primary and secondary prevention of several chronic diseases and
premature death. The authors reported that the relation between physical activity and
health status appeared to be linear (183).
In a review of prospective epidemiological studies, a dose-response relationship was
demonstrated between physical activity and coronary heart disease (CHD), both in men
and women and in middle-aged and older persons. Physical activity also appeared to be
associated with reduced risk of stroke. The authors concluded that the benefit of continued
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regular moderate physical activity such as walking or gardening does not need to be
vigorous or sports-related (184).
In study III a strong association was found between level of leisure time physical activity
and reported degree of well-being. The results were consistent both regarding cross
sectional data and regarding baseline data in comparison with data at 12, 24 and 32 years
follow-up. A change in physical activity level was associated with change in well-being
over the first two study periods as a further confirmation of the extent of the association.
The reason for an association solely over the first two periods could be an increased
morbidity and mortality in the low physical activity group, and fewer participants.
Increased mortality has been reported in women with a sedentary life style (180, 185). A
review found evidence for an association between physical activity and reduced risk of
CVD among women in a dose-response fashion. The authors conclude that inactive
women would benefit by even a slight increase in physical activity (186). In a review of
randomized controlled trials, a similar view was expressed that also low- intensity
physical activity when substituted for sedentary behaviors as watching television was
beneficial (187). In an Australian study participants wore an accelerometer during seven
days to measure interruptions during sedentary time, considered to reflect breaks.
Independent of total sedentary time, increased breaks were beneficially associated with
some metabolic risk factors and the researchers recommended advice to break up
sedentary life (188).
The strong associations seen in study III both in cross-sectional analysis and in the
prospective analysis might indicate a causal relationship. This might also be supported by
the result that change in physical activity resulted in a change in perceived well-being.
However, further studies are needed to elucidate causality. A study from the Netherlands
using SF-36 data showed cross-sectional and longitudinal associations, during a five year
period, between leisure time physical activity and health-related quality of life. Change in
leisure time physical activity was associated with change in social functioning in men and
women (189). Although instruments chosen were not the same as in study III, the results
were in the same directions, underlining a positive effect of physical activity on health
dimensions. Also, the Copenhagen City Heart Study reported a dose-response effect
between physical activity and psychosocial well-being, the most pronounced effect being
between the low and moderate physical activity groups (190).
A Finnish cross-sectional population-based study showed a relationship between
enhanced psychological well-being and regular physical exercise in accordance with our
study (191).
The extensive body of evidence that has been accumulated regarding several positive
effects of physical activity has resulted in statements concerning knowledge and
recommendations. The Centers for Disease Control and Prevention in the USA have
gathered information about effects and about levels of physical activities
http://www.cdc.gov/physicalactivity/. A Canadian report concludes with recommendations
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for exercise, including intensity, type, time and frequency and prescriptions of
exercise(192).
The Swedish National Institute of Public Health (Folkhälsoinstitutet) published FYSS
(Fysisk aktivitet i sjukdomsprevention och sjukdomsbehandling) 2008, Sweden, and an
English version in 2010
(Swedish National Institute of Public Health 2010:14). The book FYSS presents the
scientific evidence underlying the recommendations for different health conditions and
diseases.

Stroke: subtypes and associated risk factors (IV)
What is new: Data about stroke in women in a long perspective - 32 years with high
participation rate. Validation of hospital register stroke diagnoses and death certificates
to reduce unspecified register diagnoses. Long perspective of risk analysis in
prehypertension and relations between systolic and diastolic blood pressure levels and
stroke risk in middle aged and older women. Education level data in women from 1968-69
in relation to long term risk for stroke.
PSWG is a unique longitudinal population study of women in five age strata and here we
report data from 32 years of follow-up. A validation process increased subtype diagnoses
considerably such that total incidence of stroke was 184 cases (12.6%) and 33(18%) were
fatal. Baseline BMI, smoking and low educational level were associated with IS, while
smoking was associated with FS. Concurrent diabetes and AF were negatively associated
with time free from stroke. Hypertension at baseline was associated with total stroke, but
not significantly with subtypes. Stroke risk increased with increasing blood pressure
levels when viewed from a perspective of 32 years of follow-up time. Grade 1 systolic
hypertension according to modern guidelines did not significantly increase the risk for
stroke, grade 2 showed a tendency, while grade 3 showed a strong association with stroke
risk. Diastolic hypertension grade 1-3 showed significant and increasing association with
stroke risk and particularly combined with systolic hypertension.
Endpoint analysis
Specification of stroke main types is important since they differ concerning trends, risk
factor associations and gender differences. Thus a problem in longitudinal investigation
over decades can be that diagnostic methods, criteria for ICD-diagnoses and physicians´
awareness of stroke subtyping at hospital discharge from general medicine wards or
specialized stroke units vary over time as well as TIA vs. minor stroke diagnoses. Bejot et
al showed differences between two large population studies on stroke incidence, the
OXVASC and the Dijon studies, which showed that reliance on routine clinical coding

65

Ann Blomstrand

underestimates the incidence of minor stroke. The OXVASC study showed that 56.8% of
the incident stroke cases were minor, and 232 out of 375 cases had been ascertained in a
TIA clinic (193). Lack of sensitivity in hospital discharge database to identify acute IS
was also seen in in French hospitals, and therefore the use of hospital diagnoses alone
may be problematic. Due to considerable change in diagnostic precision over time, we
made considerable effort to revise the NPR diagnoses through validation against clinical
data from records and CT images. To avoid investigator biases the diagnoses were set
before subtype endpoints were included in the dataset. The validation resulted in a 26%
increase of specified stroke cases. A similar validation process was used to define fatal
strokes, given low autopsy rate and often vaguely described death certificates. Clinical
diagnoses in death certificates are often uncertain (194) particularly for patients dying
outside hospitals. Accordingly, information was included from nursing homes, primary
care and recent hospital admissions. In Sweden only few acute first-ever stroke cases have
received care outside the hospitals even during the late decades in the 20th century.
In the Rotterdam study (195) stroke main subtype was subtyped as HS or IS if CT and
MRI showed signs of that, and if no abnormality on CT or MRI, the stroke was classified
as infarction. Stroke without neuroimaging was in the Rotterdam study classified as
possible hemorrhage or infarction based on symptoms. A possible hemorrhagic stroke
was based on sudden hemiplegia or other focal signs with permanent unconsciousness or
death within hours, and possible infarction was based on the presence of limited
impairment, complete improvement within 72 hours or documented at time of the stroke
onset. Despite these definitions they had as much as 37% unspecified strokes compared to
our lower figure of 11% after validation. One explanation for this could be that almost all
patients in our study had an acute CT and only very few first-ever stroke patients were
cared for outside hospital. In a few fatal cases autopsy was basis for subtyping. In the
Rotterdam study hemorrhages constituted 9%, infarctions 54% and unspecified stroke
37% . They found incidence rates higher in men than in women over the entire age range
and a fatality rate of 32.5% for all strokes, 33. 3% for HS and 12.4% for IS (195). In
Rotterdam between 1990 and 2008 stroke incidence rates decreased in men but not in
women (96).
Our result by validation of TIA and stroke diagnoses are in line with such uncertainties
regarding the hospital diagnoses, particularly before stroke patients in Europe were treated
in comprehensive stroke units. Furthermore the use of magnetic resonance imaging
indicates that young adults with ischemic stroke show a high frequency of preexisting and
clinically silent infarcts probably attributable to vascular risk factors (196). In an elderly
population white matter disease is common and investigation can reveal neurological
symptoms reflecting probable lacunar infarcts (197). Better awareness of the disease and
treatment options have probably led to increased referral to hospitals (198).
When validating fatal stroke, we often found vaguely described death certificates, a
phenomenon which has been reported earlier (194). The Auckland Regional Community
Stroke Studies IV (199) following stroke incidence and trends over
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four decades, stress the importance of methodology and outcome descriptions in future
population- based studies. Our study reflects four decades backwards and is a populationbased study with high participation rate. Our validation process has made it possible to
increase specified main types of stroke. It was started before the era of CT and MR as
well as long before stroke unit care and diagnostics were current. This has increased
possibilities to investigate trends during a period with very large changes in social
structure, medical possiblities and attitudes to stroke treament. Furthermore it increases
possibilities to compare with modern prospective studies. The Auckland region has
large advantages in terms of limited area and population and well defined population. This
important condition is also fulfilled in our study. Furthermore, the Swedish national
registers and personal code numbers are advantages as well as the extremely high hospital
admission rate for stroke patients and only in public hospitals.
Routine hospital discharge diagnoses have limitations as a sole basis for
estimating stroke incident rates. The proportion of “false-positive” stroke
diagnoses at discharge may be as high as one-third of all diagnoses of stroke (200).
Our validation of diagnoses partly resolved such risks.

Stroke incidence and risk factors
Reported incidence rates vary and comparing rates can be difficult due to different
populations, age distribution, hospital settings and end-points (201). Gold standards for
studying stroke incidence have been suggested (202). Incidence of IS and stroke mortality
have decreased in the elderly people in Sweden but vary in different age strata and by
gender and particularly an increasing trend is seen among younger people (203) as in an
earlier register report (201). A review of 56 population-based studies between 1970 and
2008 reports differences in secular trends in different countries (204).
In our study we reported an incidence rate of 480 per 100 000 person-years comparable
with another study from southern Sweden (205). By calculating incidence for different
ages we also found comparable rates with the Rotterdam study (195) . As expected, the
incidence increased with age and was somewhat higher in the higher age groups
compared to rates for women in the Rotterdam Study (195), although the broad
confidence intervals in both studies do not allow any conclusions to be drawn regarding
true differences between the rates.
Stroke incidence in young people seems to increase (198, 203), and more intense life style
intervention is recommended (206). Gender differences and increasing incidence in
Sweden between 1989 and 2000 among persons aged 30 to 65 years were shown with
data from the Swedish Hospital Discharge Register(201).
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Stroke incidence increased by 100% in low to middle income countries but decreased by
42% in high income countries (207). Large population studies show decreased stroke
incidence during the last decades (208), but smaller decreases in women (96) and also
more severe stroke in women (209). Differences in incidence rates have also been seen
between different regions in Sweden (210, 211).
Hypertension is a strong risk factor for stroke (102) and about 28% of incident stroke is
attributable to untreated hypertension (212). The results of the multivariate analyses in
study IV showed a significant association between hypertension at baseline and total
stroke. Seventy-nine percent of participants with hypertension diagnosis were on
medication at some point during the 32-year follow-up, and 35% of the total cohort
population in the PSWG were at some point on anti-hypertensive medication. Atrial
fibrillation was also a strong risk factor for stroke, and increased focus is warranted
particularly since women with AF who are not on warfarin treatment may have higher
thromboembolic risk than men (213).
The significant association between BMI and IS and total stroke conforms to other studies
(214-216), but increased risk for all stroke associated with WHR and, not BMI, has
previously been reported (102). Similarly, abdominal obesity was associated with higher
stroke risk in both sexes but less pronounced in women (217). WHR measurement in
women has been questioned (218) and is controversial. Both BMI and WHR in our study
was associated with IS and total stroke and WHR also with fatal stroke. After multivariate
analysis BMI was associated with IS, total stroke and fatal stroke. Physical inactivity was
associated with HS, total stroke and fatal stroke.
It is of interest that low educational level showed an independent association with IS,
despite the lower proportion of well-educated women during 1968-69. Kuper et al showed
a gradient by years of education in women; low educational level was associated with
smoking and alcohol (219). Earlier studies combining different aspects of socioeconomic
status reported associations with stroke (212, 220). In women the relationship was
stronger than in men (212). Smoking was associated with total stroke, IS and fatal stroke
in accordance with other studies (102).
In a Malmo study geographical differences were found in stroke incidence related to
socioeconomic factors. High rate areas were characterized by a higher prevalence of
smoking, hypertension, diabetes, and being overweight and by inferior socioeconomic
circumstances (221).
Despite limited sample size we could show that smoking, overweight and low educational
level could influence future stroke risk beside hypertension. Higher stroke risk was seen
for increasing systolic and diastolic blood pressure levels in a long-term perspective. The
low risk of grade 1 systolic hypertension (158) in this study is compatible with present
guidelines indicating that life style intervention is a number one priority if no other risks
are present. Our results strengthen the notion that early evidence-based lifestyle
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interventions should take into account women’s socio-economic background and
educational differences beside classic risk factors.
Middle-aged women from the Australian Longitudinal Study on Women´s Health were
surveyed every three years. Educational level was associated with increased stroke risk,
partially through known lifestyle and biological risk factors (222). The South London
Stroke Register shows total stroke incidence decrease over 16 years related to risk factors
before stroke. This was however not seen in the younger age groups and black groups.
The authors conclude that advances in risk factor reductions failed to be transmitted to
younger ages (223).
In the Northern Manhattan study several life style factors have been shown to have strong
associations with stroke, such as low physical activity (224) increased blood glucose
levels (225), social isolation (226), metabolic syndrome, and sex differences were
observed (227).
We found that concurrent diabetes, atrial fibrillation and baseline hypertension were
negatively associated with time free from stroke. Lifestyle intervention aimed to improve
physical activity level, reduce overweight and risk of diabetes and to support vulnerable
individuals can be supposed to reduce risk for stroke. In PC it is of great importance to
identify hypertension and atrial fibrillation being strong risk factors for stroke. In
prehypertension corresponding to high normal and grade 1 blood pressure levels, it is
important to include lifestyle intervention and a follow-up to identify eventual future need
for pharmacological treatment.

Ethical considerations
Ethical approvals for the studies were granted by the regional Ethic Review Board in
Gothenburg, Sweden, for study II (Dnr 007-07) and for study III and IV PSWG (Dnr 17992, S377-99, T453-04, Ö402-99). The women who participated in the Prospective
Population Study of Women in Gothenburg were invited to a free health examination by
post. Prior to all examinations, the local Ethic Review Board in Gothenburg approved the
invitation and information process. The participants were informed that participation was
voluntary, could be terminated any time and that confidentiality was guaranteed. The
participants were informed by letter about individual results of all examinations. If the
participants wished letter with information was sent to the responsible doctor at the PC.
The patients in study I and II who answered the screening questionnaire were all
anonymous. In the pilot study the participants were asked if the questionnaires had raised
concerns and almost everyone denied this, and just very few indicated concerns although
they experienced this as “a positive concern”. In study II all patients who chose to
participate received written information about the background of the study, the aim and
procedures. The patients were also informed that they could withdraw from the study at
any time without consequences concerning care. All participants were informed that
information concerning them would be handled confidentially. Each patient was coded
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with a number and the link between the number and personal data was only known by the
coordinator at each PC who received thorough information about absolute confidentiality.

Strengths and limitations in general
This thesis concerns PC and its role in public health work. Strategies to promote health
and prevent illness represent tasks that PC is suitable for performing in cooperation with
other societal authorities. WHO addressed similar issues in 2008 : “Primary Care Now
More than Ever”(67). A strength is that the program fits well with such ideas. A further
strength is that the tested program is based on knowledge concerning positive effects of
lifestyle interventions and on the well-known difficulty in applying health promotional
methods in the daily clinical routine. Furthermore, the method has a theoretical
framework derived from knowledge within the psychology with regard to how to bring
about behavioral change and maintain such change. The program is based on the theory
“Stages of Change” as well as the health promotion concepts of empowerment,
participation and personal responsibility. The individuals who have participated in the
program have expressed their positive thoughts concerning the way in which problems
related to lifestyle changes are addressed, which is also characterized by autonomy, i.e.
the patient´s own decision. Moreover, staff members working with the instruments and
the health dialogue have expressed almost without exception the perceived benefits, and
also that the method was in fact overall time-saving rather than time-consuming. Another
strength is that individuals in need of life style intervention and with motivation to engage
in life style change chose to participate in a higher degree compared to the group who did
not want to participate. A weakness is that in order to guarantee anonymity we have no
information regarding persons who chose not to participate in the initial lifestyle
questionnaire. Thus, we cannot rule out that persons in need of lifestyle change can have
been excluded. We can also have missed persons with, for example, language barriers.
An indication of a positive effect of the patient´s thoughts and efforts concerning lifestyle
beyond that of merely choosing to participate was the positive effects upon biological
markers, anthropometry and lifestyle from baseline to one-year follow-up. Ninety-eight
percent of the participants reported that they valued to have been addressed concerning
life style in this way. Generally this is known from other experiences and 80% according
to “Vårdbarometern” are positive to discussing lifestyle when visiting health care
facilities (www.vardbarometern.se). A weakness is that we can not present data from a
planned qualitative analysis of the participants´ and the personnel’s attitudes to the
program.
In study I, the pilot study, the study group was drawn from a population with a somewhat
higher proportion of persons with high income and university education compared to the
population of Gothenburg. However, the aim in this work was to test the feasibility of a
program for lifestyle intervention in a small pilot study. In study II the population was
larger and representative for Hisingen and more generalizable to a city with mixed
population concerning socioeconomic and ethnic background. A strength of the study is
that the participants were drawn from a PCC as regards possibilities to adopt a simple
program for further application within the PCC arena. However, a weakness in
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comparison with a population-based program can also be that it cannot be ruled out that
those individuals with other patterns of health care attendance, for example acute visits to
hospital, were underrepresented. Results of trials of complex interventions are more
generalizable if they are performed in the setting in which they are most likely to be
implemented (228). This is an additional strength of our study, which was aimed at
examining a method for use in an ordinary PC setting.
A limitation was that this naturalistic study was performed without a parallel control
group. Limitations of randomized controlled studies have been discussed in relation to
population-based interventions (229). Several difficulties have been raised with regard to
psychological interventions (230) and concerning complex interventions (231).
Comparison with another primary care area in Gothenburg would have generated
confounders such as differences in population and case mix, probably more than in rural
areas and smaller cities and municipalities. In Gothenburg the degree of segregations is
greater as well as resettlements. Furthermore, inhabitants in larger cities have access to a
broader range of care options, sometimes also with multiple medical contacts and less
organized teams for prevention and rehabilitation in PC. A dilution effect in complex
interventions is also a problem such as population mobility bias (232) which is common
within a city.
In paper III a major strength is that the study group from PSWG is representative of the
female population in Gothenburg over a 32 year follow-up, and the level of physical
activity at baseline was correlated to the reported perceived health at follow up
examinations. A change to higher levels of physical activity was also associated with
increase in well-being. A major strength is that the PSWG gives an excellent opportunity
to study such an association in women at different ages since criteria for inclusion and
follow-up at predetermined occasions are rigorously followed to yield both cross sectional
data and longitudinal data.
One of the strengths in this work was a uniquely long follow-up period for this type of
study and also the high participation rate, i.e. 90%, at baseline. Furthermore, the random
sampling of five age cohorts secured representativity of the female population and the
birth cohorts were within satisfactory age ranges. Further the drop-out rate is relatively
low and after 24 years the participating women were shown to be representative of the
entire population (176). However, non-participants, being more unhealthy (177) can have
influenced slightly and drop-out due to death can also have led to an underestimation of
the association between physical activity level and well-being. A strength is that simple
and validated instruments have been used and they did not change over time. It may be a
weakness that just one item was used from the GQL instrument although this question has
a high internal reliability and consistency with the entire instrument (151).
Concerning study IV the same strengths and limitations are present as in study III
concerning the population in the PSWG study. A weakness concerning stroke end points
is that diagnostic procedures and precision in subtyping have changed considerably over
time. To overcome this weakness a considerable work-up has been performed from all
available case notes, i.e. not restricted to the physician´s reports but also scrutinizing
complete data including information obtained from nurses, rehabilitation personnel and
CT examinations, and the research notes from the PSWG. This resulted in a uniquely low
level part of unspecified stroke diagnoses. Furthermore, weaknesses always inherent in
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diagnoses from death certificates have been minimized through scrutiny of all available
notes from hospitals, nursing homes and PCCs. For TIA diagnoses particular reevaluations showed that a considerable part were, despite the ICD codes from NPR,
ischemic strokes and others were transient non-ischemic attacks, such as syncope, vertigo.
The trustworthiness of TIA diagnoses was too low to merit inclusion in the study. A
strength is the comprehensive battery of investigations of the participants at defined time
points during follow-up, which enabled association analysis of hazard rates of stroke in
relation to different classical and other risk factors. The analysis of different blood
pressure levels enabled a long-term analysis of stroke risk at different stages of blood
pressure increase.
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CONCLUSION
•

A stepwise program for lifestyle intervention based on a short lifestyle
questionnaire, a health profile and a health dialogue was feasible to implement in
an ordinary primary care setting. The program captured individuals motivated for
and in need of lifestyle changes and was feasible to handle. Improvement at 1year follow-up was observed among several lifestyle factors and simple
biological markers. The results are promising but long-term effects must be
interpreted with caution as no parallel control group was studied. The method is
feasible for clinical use and for further studies regarding long-term effects.

•

Well-being among women in a 32-year perspective was associated with level of
physical activity at baseline. Changes in physical activity were also associated
with changes in well-being. Increased physical activity in sedentary individuals
can promote their well-being

•

Validation of hospital discharge diagnoses could reduce the number of
questionable diagnoses and non-specified stroke diagnoses in a prospective
population study of women in a 32-year follow up. The incidence rates increased
considerably with age and were in line with other European studies. Smoking,
overweight and low education at baseline influenced future stroke risk. Blood
pressure levels corresponding to what is now defined as hypertension grade I
were not significantly associated with stroke, but with increasing levels of
systolic and diastolic blood pressure, each or in combination, the association
increased in strength. Among participants with blood pressure levels at baseline
corresponding to grade I with modern terminology, 30% were subsequently
during the long-term follow-up treated with antihypertensive medication. The
results are in accordance with present guidelines recommending that lifestyle
intervention and blood pressure follow-up should be the first option. Early
evidence-based lifestyle interventions should target classical risk factors as well
as take into account socio-economic factors, educational levels and gender
differences
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FUTURE PERSPECTIVES
•

to evaluate the program in a larger group and compare with a control group treated
according to current experiences and guidelines. Compare results longitudinally combined
with cross-sectional analyses, for example, every second year to study the effectiveness of
the method. Simple outcome measures should be used such as in this study but could be
extended with biological markers, for example, HbA1c for persons with pre-diabetes.

•

to study which barriers exist to utilize the potential of teamwork in PC.

•

to study whether the method is equally useful for patients born outside of Scandinavia
born as for those born in Scandinavia.

•

to study drop outs with maintained anonymity. Are there special groups concerning age,
gender, and social factors?

•

to use qualitative methods to explore participants´narratives concerning how the stages of
change for lifestyle intervention came about and what initiated it and which obstacles they
experienced

•

to use qualitative methods to investigate staff personnel's experiences concerning the
health promotive work and if these are associated with age, gender, profession, or the
duration of professional experience.

•

to study how those who have participated in education concerning health- promotive
methodology can apply their knowledge in practical work.

•

to compare a group of stroke patients who receive health promotive therapy, for example,
tailored physical activity and/or stress management and availability to social activities
with a group who receives customary treatment.

•

to study further the relations between stroke risk and social and educational factors and to
further elucidate risk of grade 1 hypertension in relation to lifestyle factors in a long-term
perspective

•

to find possibilities to maintain health after retirement concerning sedentary behavior ,
activity and participation
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